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A 

Abutments. 

Concrete.    Cost   of 141 

Hie.    Cost    of Vi 

American   Society  of  Chemical  Engineers.     7 

American     Society    of    Engineering    Con- 
tractors      123.  13.i.  177 

.\iiuduct.     Concrete     Lined,     Manchester, 
England    15S 

Asphalt  Paint,  Formulas  for 267 

B 

Backfilling. 

Directions    for    Doing    207.213 

Sewer  Trenches.  Cost  of..")3.  60.  114.  170.  223 

Hallasting.   Cost  of  for  Old   Tracli 359 

Bank   Revetment.    Plant    for.    Cost  of 289 

Harn.    Cost    of    271 

Bates,    Jr..    Lindon     343 

Bates.     Lindon    W 48 

Beams,    Reinforced    Concrete.    Tests    of. . 

79.    86.    352 

Belt    Conveyors.    Cleaning    Device,   .Com- 
pressed   Air    187 

Bench    Monuments,    Chicago     City,      Cost 

of    Concrete     75 

Ilenzenberg,    Geo.    H 58 

Blacksmith   Shop,   Cost   of   271 

Blasting. 

Cost    for   Rock    Fill    Dam 217 

CutUng  Piles  by    186 

Subaqueous,    Cost    of    83,121 

Boiler  Washing,    Locomotive,   Cost  of 175 

Book    Reviews. 
Design  of  Walls.  Bins  and  Grain  Eleva- 
tors      151 

"Details    of    Mill    Construction" 151 

"Finances    of    Gas    and    Electric    Light 

and   Power  Enterprises"    82 

"Hendrick's     Commercial    Register". ..  .151 
"Instructions     to     Inspectors     on     Rein- 
forced Concret   Construction"    151 

"Mine     Timbering"     82 

"Six  Chord   Spiral"    82 

"Specifications      for      Street      Roadway 

Pavements"     187 

Borings. 

Diamond  Drill.   New   York  City 3 

Wash.   New  York  City    3 

Boulders.  Breaking  by  Derrick  and  Ham- 
mer, Cost  of   159 

Bowen,    B.    C 268 

Brazing,   Copper  Pipe.   Large    163 

Breakwater,  Placing  Concrete  Blocks  in.. 267 

Brick,    Production  and   Price.    1906 175 

Brick  Work.   Cost  for  Tunnel  Lining 36 

Bridge  Piers. 

Crib,    Cost    of    54 

Grouting    Foundation    Bed    for 76 

Grouting,    Method    of    67 

Bridges. 

Girder.    Cost  of   Molding   Slabs   for 311 

Highway.    Concrete.    Cost  of 139 

Hoist   and    Car   Plant    for   Transporting 

Concrete     340 

Howe  Truss,  Cost  of 12.  71 

Moving,    Method    of     294 

Quebec.   Failure  of   150 

Broken  Stone,  Screened  and  Crusher  Run, 

Comparative   Advantages    219 

Bucket.    Wheelbarrow    for    Concrete     and 

Earth     290 

Budell.    A.    E 103 

Building  Operations.  Record  of,  for  Lead- 
ing American   Cities,   1905-6 320 

Buildings. 

Depots   Frame,   Cost  of   124 

Railroad.    Cost   of    123 

Reinforced   Concrete. 

Car   Barn.    Easton.    Pa 232 

Design.   British   Rules  for  90 

Example   of    95 

Faults    of    274 

Method    of    53,    66 

Garag.-.   Philadelphia,   Pa 244 

Kiln   House  for  Cement   Works 190 

Mushroom   System   of  Construction. .  .137 

Six-story     209 

Building  Wrecking.   Gravity  EUevator  for.  76 

Burdlck.    Charles    R 23S 

Bumettizing.   Cost  of   6 


Cable  Bridge,   Cost  of  for  Making  Fill.... 196 

Cableways. 

Balanced    Cable.    General   Description. .  .283 
Gravity,   for  Constructing  Bridge  Piers.  162 

Home    Made 89 

Laying  Water  Pipe   With    89 

Quarry  Work  in   Scotland 11 1" 

Caisson. 

Lowering  Timber  into,  Method   of 267 

Reinforced    Concrete    233 

Righting  a   Tilted    147 

Canals. 

Black   Sea   and  Baltic    134 

Chicago   Drainage. 

Water   Power  Plant  for 13 

Work  Completed   and   Planned 11 

Irrigation.     See  Irrigation  Canals. 
New    York   Barge. 

Bids  for  Construction    7 

Dam   at  Crocker's   Reef 17 

Panama. 
Building    by    Short    Time     Contracts, 

Plan    for    177 

Dams   for.   Discussion   of 48 

Dav    Laljor    Construction    of.    Objec- 
tions   to    309 

Excavation    in    June,    1907 27 

Officials.    Resignations    Rumored 1 

Car  Barn.  Cost  of  Reinforced  Concrete. .  .232 

Car    Unloader.    Continuous    for    Embank- 
ment  Construction    199 

Caulking   Tunnel    Lining.    Cast    Iron 106 

Cement. 

M.anuf.icture  in  Canada    26 

Production  and  Consumption  in  1906 194 

Testing.    Simple   Methods    of 37 

Cement   Pipe.     See  Pipe. 

Cement    Show.   Chicago 275.    301.   351 

Charcoal   Burning.    Cost  of 197 

Chemical   Engineers.    American   Society...   71 

Cliimneys.    Straightening.    Method    of 294 

Cleaning  and   Grubbing.   Cost   of 355 

Specifications    for.    Criticism   of 158 

Cofferdams. 

Construction   Without  Interior"  Bracing. 229 

Crib  for  Dam  at  Crocker's  Reef IS 

Reinforced    Concrete    208 

Compressol    System    of    Foundation    Con- 
struction      220 

Concrete. 

Bench   Monuments.   Chicago   75 

Bituminous,    for   Mill    Floor    103 

Bridges.   Cost  of  High wa v    139 

Culverts     132 

Curb    and    Gutter    65,246 

Dam.    Crocker's   Reef    17 

Delivering   200    ft.    by    Trough 194 

Durability    of     219 

Efflorescence.  Cause  and  Prevention. ..  .231 
Forms  for.      See   Forms. 

Handling   in    Build. ng  Construction 147 

Tjiving    in    Freezing   Weather 201 

Limestone,   Effect  of  Soft  Water  on 15.S 

IJning   for   Irrigation   Canals 159 

Mort.-Tr    Facing.    Methods   of  Placing 7 

Pole  Bases.    Cost  of 132 

Retaining   Walls.    Cost    of 180 

Sampling  With    Shot   Drills 341 

Screened  and  Crushed    Run  Stone  for.. 219 

Sea   Wall    29 

Surface   Finishes    for 243 

Testing  Laboratory.   U.   S.   Government.  178 

Transporting.  Hoist  and  Car  Plant 340 

Tunnel  Lining.  Cost  of 36 

Concrete    Blocks. 

Absorption   Tests  of  Plain    and    Water- 

jtroof ed    342 

Well  Curbing  Construction 217 

Hi>llnvv    Wall.    Construction    of 288 

Laving.    Cost   of 259 

Manufacture.    Cost    of 259 

Specifications  for  Manufacture  and  Use. 221 

Concrete  Mixers. 

Gravity.   Arrangement  in   Tunnel   Shaft. 282 
Koehrlng     with       Elevating       Charging 

Hopper     342 

Maihlne.    for    Pavement    Foundations. .  .327 

McKelvey,   Gravity  Shovel  for 193 

Concrete  Mixing, 

Cost   of    77,   191 


Method    of     47 

Concrete   Piles,    Types   of 32 

Conduits. 

Tile.    Methods  of   Constructing 311) 

Underpinning   to   Permit   of   Excavation 

Underneath    294 

Contractors. 

Association   of.    Reasons   for 135 

Law   Knowledge.   Advantages 273 

Protction    for   Transportation   Advanced 

to   Laborers    207 

Contractors'    Plants. 

Crocker's     Reef    Dam IS 

Foundation  Work    77 

Sewer    Work.    Cost 28 

Contracts,  "No  Classification."  Objections 

to    255.  261 

Contracts    and     Specifications,     Criticism 

by   Contractor 547.   269,    279 

Contract  Work. 

Payment   by   Warrants 324 

Rushing,    One   Danger  of 189 

Copper  Pipe.  Large  for  Steamer  "Creole"163 
Cost     Analysis,       Training.       Engineering 

School    347 

Cost  Data.   Abuse  of  Those  Who  Use 339 

Cost  Keeping.  Aid  in  Managing  Men 38 

Blanks  for 

Cars  of   Materials 283 

Dredging    101 

Drilling    10,    195,    234,    289 

Explosives    Used    234 

Railway    Construction     260 

Road   Construction    293 

Section   Foremen 40 

Sewer    Work    238 

Railway  Construction.  System  for,  ,181,  260 

Sewer    Work.    System    for 238 

Simplicity    of     99 

Svstem   of.    Simple 101 

Costs. 

Abutment  Construction.   Concrete 141 

Abutments.    Construction    Pile 12 

Analysis      into      Component      Elements 

Necessary    310 

Back    Filling.    Sewer  Trenches •. . . . 

53.    60.    114,    170,    223 

Ballasting    Old    Track 359 

Barn    Construction    271 

Brick    Monument   Construction 75 

Bituminous    Concrete    103 

Blacksmith    Shop    Construction 371 

Blasting. 

Rock    for    Dam 217 

Under  Water    83 

Breaking     Boulders     by     Derrick      and 

Hammer     159 

Brickwork. 

Sewer     28 

Tunnel    Lining    36 

Bridges. 

Concrete    Highway    139 

Howe   Truss    12.  71 

Building    Construction.    124.    161.    192.    209. 
215.  2^2.  244.  251,  271,  295. 

Burnettizing   Ties    6 

Huniing    Charcoal     197 

Cable    Bridge  Construction 196 

Car   Barn    of   Reinforced    Concrete 232 

Cement    Pipe    Molding  and    Laying 312 

•.'Icaring  and  Grubbing 355 

Cobblestone       Lining       for       Irrigation 

Canals     159 

Concrete  Block  Wall  Construction 259 

Concrete  Mixing  by  Gravity 77 

Contractor's   Plant    28 

Crib   Pier  for  Bridge 54 

Culverts.    Concrete    132.141 

Dams.    Hydraulic    Fill 144.  276 

Depot    Construction.    Frame 124 

Digging  Post  Holes  by  Hand 346 

Di-ainage   for  Farm   Land 315 

Draining  Sewer  Trench 201 

Draw    Bridge    Erection 72,  121 

Drilling. 

Hand    197,    199 

Machine    217 

Under    Water    83,121 

Various   Types   of  Drills 160 

Drill    Sharpening    197 

Earth    Excavation. 

Building    Foundation     331 
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Foundations    249 

Hydraulic    Method 144.    211.    276 

Fresno    Scrapers    197 

Slioveling    Into    Cars 41 

Wheel    Scrapers 41.    1S4 

Electric    Power    Production 76 

Embankment.     Wheelbarrow    Work 317 

Erecting  Cast  Columns  and  Girders. ..  .192 

Falseworks    for   Bridge 12 

Fencing   with    Barbed   Wire Ill 

Floors. 

Solid    Concrete    Slab 103 

Tile   and    Concrete    Beam lOS 

Form    Erection    for   Sepai-ately    Moulded 

Members     190 

Forms. 

Concrete    Building    Work.147.  190.  209.  246 

For    Covered    Resen'oir 256 

Garage.    Reinforced    Concrete 244 

Gravel    Road    Construction 348 

Hand  Car  House  Construction 295 

Hauling  bv  Oxen  and  Horses 347 

Horses.    Feeding   and    Stabling 282 

House    Moving    253 

Howe   Bridge    Construction 12.  71 

Hurdle  Construction  for  Break  in  River 

Bank    266 

Hydraulic    Fill   Dam   Construction.  .144.  276 
Hvdraulicking    Embankment    for    High- 
way     211 

Ice    House    Construction 215 

Irrigation    Canal    Lining 159 

Knowledge     of.     by    Engineers,     Advan- 
tages of    285 

Locomotive    Repairs    241.  360 

Loes.    Transporting   bv   Driving  and   by 

Train 2S2 

Macadam    Road   Construction 185.  204 

Mixing    Concrete    77.  191 

Molding    Concrete    Slabs 192.311 

Oil    Sprinkling.    Railway   Roadbed 359 

Pavement    Construction.    Concrete 2SS 

Pavement    Maintenance    46 

Pile   Abutments    12 

Pile    Driving    12 

Pipelaying    for    Sewers. .  .53.  60.  114.  170,  223 

Plant    for    Bank    Rivetraent 2S9 

Pole    Base.    Concrete 132 

Post    Hole    Digging 133 

Railway    Car    Repairs 241 

Railways. 

South    Dakota    56 

Texas     56 

Records    of.    Value  to    Contractors 360 

Reinforced   Concrete    Pipe    Construction. 

166.    255.    268.    324 

Reser\-oir.    Reinforced    Concrete 256 

Retaining    Wall.     Concrete 180 

Riprapping    Cribs     72 

Road    Roller    Repairs 7 

Roads.  , 

Governmen  t   Object    Lesson 292 

Macadam    185,  204 

Treatment    with   Tarvia 349 

Rock  Excavation, 

Diagram  of   250 

Granite  in  Open   Cut 301 

Section    House    Construction 161 

Sewer   Construction 53.    60.    114.   170.   223 

Shop   Drawings  for  Structural   Steel.... 129 

Street    Cleaning    321.  359 

Street    Sprinkling    323.  3."9 

Slabs    for    Concrete   Girder    Bridges 311 

Pavement.    Taking  up   and   Relaying. ..  .208 

Telegraph    Office    Construction 271 

Telegraph    Line    Construction 29 

Telephone    Line    Construction 65 

Terra  Cotta. 

Fireproofing    323 

Ornamental  Work    294 

Tool  House  Construction 251 

Transmission   Line  Construction 387 

Trenching. 

Pipe  Sewers 53,   60.    114.   170.  223 

Potter    Trench   Machine 212 

Trimming  Slopes    197 

Tunnel    Excavation    28.  113 

Tunnel   Lining. 

Brick    100 

Concrete 36.    100.    341 

Washing    Ixjcomotive    Boilers 176 

"U'ater   Meter   Maintenance 57 

Water  Pipe  Maintenance 55 

Waterproofing     Concrete    Reser\'oir 258 

Weed    Destruction     358 

Well    Drilling    Outfits 8 

Well    Drill    Operation 11 

Well    Sinking    27 

Culverts. 

Box   with    Pavement    Base   Tops 217 

Concrete.    Cost    of 132.    141 

Curb  and   Gutter. 
Concrete. 

.  Construction.   Best  Method 65 

Forms  for    246 


D 

Dams. 

Ashokan,  New  York  Water  Supply 74 

Concrete.    New    York   Barge   Canal 17 

Crockers  Reef   17 

Hydraulic   Fill.    Cost   of 144.  276 

Leaks  in.   Method    of  Stopping 186 

Panama    Canal.    Discussion    of 48 

Davis.    Arthur    P 269 

Day  Labor.   Inefficiency   in   Concrete   Pipe 
Construction 165.    255,    268,    324 

Depots,    F^ame,    Cost    of 124 


Derricks. 

Boulder   Breaking.    Construction   of 159 

Traveling    for    Placing    Concrete 78 

Ditching.    Contract    Prices.    Average 27 

Di-ainage,   Cost  of  for  Farm  Land 315 

Drainage  Ditches.   Protection   of   bv   Wil- 
lows     201 

Draining  Sewer  Trench,  Cost  of 201 

Draw    Bridges. 

Ejection.    Cost   of 72,  121 

Rolling  Lift.    Chicago  River 31 

Drawings.    Filing,    Method    of 229 

Dredges. 

Discharge   Pipes. 

Pontoons  for  160,  356 

Sleeve   for    104 

Hydraulic,    Lincoln    Park   Improvement, 

Chicago     356 

Steam  Shovel  and   Barg§  Improvised. .  .358 

Dredging. 

Boston   Harber,   Bids   for 29 

Cost  Keeping.  Record  Blanks  for 101 

Rubble   Stone.    Method    of 76 

Drill  Bits.  Hardening  in  Sulphuric  Acid..   19 

Drill    Boats,    Ashtabula    Harbor    Work 83 

Drilling. 

Blanks  for  Recording  Operations.  10.  195,  289 
Cost  of. 

Hand     197,  199 

Machine    217 

Subaqueous    S3,  121 

Swedish    Iron    Mines 160 

Well   Drills    11 

I.«irge  Diameter  Holes  with   Small  Bits. 235 

Mine.    Method    of.    Trans\-aal 291 

Sam.pling    Concrete    By 341 

Speed    in    Granite 117 

Drills. 

Mounting  for  Breast  Holes 117 

Sharpening.    Cost  of 197 

Dump   Carts.    Removing    Stick.v    Material 
From    ISfi 

Dumping    T.-ible    for    Loading   Wagons. .,  .331 

Dust    Prevention.    "Apakonin"'    Oil    Treat- 
ment      201 


Earth    Classification.    Specifications    for.  ..195 

Earth  Excavation. 

Cableway    Scraper   for   Sidehill 217 

Cost   of. 

Derricks  and  Dumping  Table 331 

FVesno    Scraper    Work 197 

Shoveling 41.     176.     249 

Wheel    Scraper   Work 41.  142,  184 

Gravel   for  Road  Building 281 

Hydraulic   Method.   Grading  River  Bank 

for  Revetment    57 

Pier   Foundation.    Method    of 307 

Stripping.    Machine  for 73 

Surfacing  and    Dressing 34fi 

Efflorescence.    Cause   and    Prevention    of.  .231 

Eight-Hour    Law.    Effect    on    Laborers   in 
Construction    Camps    153 

Electric      Conduit.      Construction      Across 
Stream     186 

Electric    Hoist    for    Contractors 242 

Electric   Mast    Hoist.    Lidgerwood 205 

Electric  Power.    Production.   Cost  of 76 

Electric      Railways.      Transmission      Line 
Construction,    Cost   of 337 

Embankment. 

Cable  Bridge   for  Making 196 

Car    Unloader   for 199 

Compacting   with    Tamping   Roller 322 

Hydraulic   Construction    of  Highway. ..  .211 
Railwav       Construction       Across       Sink 

Holes    27 

Soecifications    for    Constructing 142 

Wheelbarrow    Construction,    Cost    of.... 317 

Engineering.     Difference     of     from     other 
Professions    189 

Engineering-Contracting. 

Concrete    Section     135 

Earth    and    Rock    Section 135 

Engineering    World.    Purchase    of 2 

Growth  of    136 

Hauer.    Daniel    J..    Editor   of Ill 

Southern    and   Pacific    Coast    Xumber...lll 

Engineering    Contractors.      See    American 
Society  of  Engineering  Contractors. 

E^ieineering- World.       Consolidation       with 
Engineering-Contracting     2 

Engineers. 

First    Great     207 

Professional    Status    of 58 

School   Training  as   Builders 35 

Engineers'    Estimates.    Publicity.    Advan- 
tage  of    189 

Engine   Foundation.   Cushioned.    Construc- 
tion   of    201 

Evans.    David  E 150 

Everglades.    Reclamation.    Progress   of 135 

Explosion.     Premature     Due     to     Use     of 
Broken   Iron   in  Putting  Down   Hole 324 

F 

Falseworks.    Bridge,    Cost   of 12 

Fences. 

Barbed  Wire.   Cost  of Ill 

Post   Holes.    Cost  of  Digging 133 

Field.   John    E 325 

Files.    Cleaning  with    Nitric   Acid lOfi 

Fisher.  Magee   101 

Floods.   Prevention  by  Tree  Planting 2 

Floors. 
Bituminous   Concrete.    Cost   of 103 


Solid   Slab.   Cost  of 103 

Tile  and   Beam,   Cost   of 103 

Wood   Block,   Construction   of 307 

Flow. 
Artesian   Water.  Method  of  Calculation. 174 
Stopping,   from  8-in,  Drill  Hole 358 

Foremanship,   Elxercising,  Two  Ways  of.. 273 

Forest    Preser\ation,    France 362 

Forms. 

Column    Z09,   246 

Cost  of. 

Building   Work    147.190.209,246 

Resenoir     256 

Curb  and   Gutter.    Concrete 246 

Lock   Wall.    Traveling 313 

Movable  for  Water  Pipe 154 

Slab   and    Girder 147.190,209,246 

Slab  for  Concrete  Girder  Bridges 311 

Steel   for  Mortar  Facing 7 

Foundations. 

Box    Culvert    on    Silt 335 

Building,    Underpinning    Method 210 

Concrete    Pile. 

Economics  of  297 

Forms   of   298 

Concrete   Pillar,   Compressol  System  of. 220 

Cushioned   for  Engines 201 

Excavating  for   Bridge   Pier,   Method... 307 

Pile,    in   New    Orleans 236 

Smoke  Stack   in   Quicksand 47 

Frauds.     Philadelphia     Filtration S3 

Frozen    Ground,    Thawing.    Method  of. 89,  106 

G 

Gas  Main.  Hauling  Across  River.  Method 
of     307 

Glass    Houses    35 

Gravel.    Excavation.    Methods    of    in    In- 
diana     281 

Gravity  Elevator  for  Wrecking  Buildings.  76 

Grouting. 

Bridge    Piers.    Method    of 57 

Foundation    Bed    for    Bridge   Piers 76 

Lining    of    Tunnel 326 

Quicksand    Under    Lock    Floor 89 

Repairing   Bridge    Pier   by 162 

Guthrie.    Kieth.    0 238 

Gutters.  Machines  for  Cleaning 361 

H 

Hallihan.    J.    P 260 

Hand   Car  Houses.  Cost  of 295 

Hanger  for  Concrete  Beams 147 

Hauer.    Daniel    J Ill 

Heidenreich.    E.    Lee 15.32.66.95.107 

Hoist.    Electric    for   Contractors 242 

Horses.    Maintenance.    Cost   of 282 

Shipping.   Method   of  in   Cars 185 

Hose    Coupling.    Non-Leaking 170 

Hose.   Steel  Armored  Flexible 271 

House  Lots.  Marking  on  Sidewalks 106 

House   Moving.    Cost   of 253 

Howard.   J.   W 295.  308 

Hurdles.     Cost    of    for    Closing    Break    in 

River    Bank    266 

Hvdraulic  Computations.    Equivalents  for.174 

Hydraulic    Filling,    Cost   of 144 

Hvdraulicking. 

Cost  of. 

Dams     276 

Highway    Embankment     211 

Mining   Kaolin   by 334 

I 

Ice   Houses.    Cost   of 215 

Irrigation   Canals. 
Lining. 

Cobblestone.    Cost    of 1.59 

Methods  of   158 

J 

Jenssen.    I.    N 250 

Jetty  Construction,   Method  of 27 

K 

Krellwitz.    D.    W 286 

L 

Lavis.    F 261 

Link   Chain   Belt.  Clouser.   Description  of. 113 

Loading  W^agons.    Dumping   Table   for 331 

Lobnitz  Rock  Cutter  for  Rock  Excavation 

L'nder    Water    343 

Lock    Walls.    Concrete.    Traveling    Forms 

for     313 

Locomotives. 

Contractor's    307 

Repairs.    Cost  of 241.  360 

Logging.    Pneumatic    Saw    for 284 

Logs.   Transporting.   Cost  by  Driving  and 
,      by    Train    282 

M 

Mans. 

Florida   East   Coa.st    Railwav 149 

Tunnel  Work     New  York  City 3 

Northwestern    Cement    Products    Associa- 
tion      354 

O 

Office   Records.    Filing,    Method   of 237 

Oil  Sprinkling,   Cost   to   Steam   Railways, 359 
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Oxen.   AdvnntasoB  over  Boraea   for  Short 
lliiiils     347 

P 

I"aliil.    Asphnll.    Kormiilas   fur '2Ci7 

I'nJrulin;   Cimcrete    Surfaces.    Method   of.. 210 
Panama   C.inal.      See  Canals. 

Parki-r.    K.    y 26fi 

Parkways.   Tree  Watering   System   fur. ! . .  91 
Pavement    Foundation.    Concrete.    Cost    of 

Machine    MIxIuk     ••  327,  .lao 

Pavements. 
Asphalt. 

Density    of    308 

Improvements   In    105 

Progress  In  Construction  of g 

nitiillihlc.    Density    ol 30s 

Cdlihlestone.    Cost   of    Taking    Up    and 

Relaying     20.1 

Concrete.     Cost     of 2SS 

Cro.ss-Sectlon.    Formula    for   Computing 

I 'uned     6."> 

History    of    Development 42 

.Maintenance.  Formula  for  Figuring  Cost  46 

Mileage  of  Various.    Chicago 231 

PetrDllthlc.  Specltications  for  Construct- 
ing       64 

Toronto.   Ont.,    Kinds  and  Mlle-.ige  of... 336 
Piece    Work,    Railway   Embankment,    Cost 

of     317 

Pier.    Moving   Masonry 3oS 

Pile  Driving. 

Cost    of    12 

Drilling  Machine  Adapted   for 133,162 

Piles. 

Rlastlng,    Method    of 186 

Concrete,     Methods     of      Molding     and 

Sinking    298 

Device    for    Lining    Up 296 

Splicing.    Method    of 106 

Pipe. 
Cement. 

Cost  of  Molding  and  Laying 312 

Method   of  Testing   for  Breakage 313 

Pipe  Joint. 

Elxpansion.    Construction    of 1S6 

Running   Lead    Under    Water 27 

Pipelaying.    Cost    of   for    Sewers 

^ 53,    60,    114.    170.    223 

Pipe  Lme,   Hydraulic  Mining  in   Alaska,  ,33.'i 

Plug   Drills,    Improvement   in 182 

Pneumatic    Saw   for    Logging 284 

Pole  Bases.   Concrete,   Cost  of 132 

Poles. 
Reinforced    Concrete,    Design    and    Cal- 
culation   of 286 

Setting  in    Frozen   Ground 223 

Porter,     H.     F 274 

Post  Hole  Auger  for  Test  Pile 250 

Post   Hole   Digger   for  Large   Poles 333 

Post    Holes.    Cost    of    Digging 133.  346 

Proposal       Advertisements.       Faults       In 

Drafting     17 

Proposals.  Variation  from  Engineers'  Es- 
timates          153 

Puffer.    F.    E 106 

Pumping.    Motor   Driven    Centrifugal    for 

Dr.ainlng    Lock 162 

inimps.   Operating   Under  Water.   Method 
of     7 

Q 
Quarrying. 

Methods   in   Scotland 117,127 

Splitting   Down   Faces   by  Air   Pressure.  .267 

R 

Rablin.    John    R 349 

Rail    Fastener.    Spike    Strut 293 

Riillroad   Buildings.    Cost  Articles  on 123 

Railway    Cars. 

Repairs.    Cost    of 241 

Time   in  Repair   Shop 252 

Railways. 
Cost  of. 

South   Dakota    .",6 

Texas     56 

Florida    East    Coast 264 

Concrete   Construction. 

Roadbed    Construction     202 

Route    and    Character   of 148 

Temporary    Trestle    Work 227 

Kolllns.    James    W 247.  269,  279 

Reinforced  Concrete. 
Beams. 
Tests  at  University  of  Wisconsin.  .79.  86 

Tests  at  University  of  Illinois 352 

Buildings. 

Car   Barn,    Easton.    Pa 232 

Design,    British    Rules   for 90 

Design    of    66.  95 

Garage.    Philadelphia     244 

Mushroom     System     137 

Six    Story.    Cost    of 209 

Caissons    for    BrkUe    Piers 233 

Cofferdam    Construction     208 

Column    Connections    15 

Floor  Slab. 

Design.    Economics   of 103 

Safe   Ixi.ids.   Tables  of 67.  68 

Girders.    Safe    Loads.    Tables    of 68 

Hooped      Columns,       Ultimate      Loads. 

Tables    of    69 

Poles.    Design    and    Calculation 286 

Reservoir.     Cost     of 256 

Retaining    Walls.    Design    of 107 


Terns.    i:nlverslty    of    Illinois 352 

University   of    Wisconsin 71 

Water    Pipe     164,166,168 

Reinforcing   Steel,      See  Steel   Reinforcing. 
Reservoirs. 
.-\sh<»k;in.    Contract    for    Report    of    Ad- 
visory   Board    of   Engineers    on 293 

Leak    Searching   Out   and    Repairing. ..  .2.'>3 
Reinforced  Concrete,  Cost  of  Rectangu- 
lar    Covere<i     256 

Retaining   Walls. 

Concrete.     Cost    of 180 

Ri'Inforced    Concrete,    Design    of 107 

Richardson,    Clifford    8 

Ririrapping. 

Cribs,     Cost     of 72 

Sand    Slope    Under    Water 147 

Road    Machine.    Two-Horse 249 

Road  Rollers,   Repairs,   Cost   of..    T 

Roads. 

Cinder.    Construction,    Methods   of 7 

Gravel,    Cost    Data    on 348 

Iron    Ore.    Minnesota,    Data   on 348 

Macadam. 

Construction     Metho<ls     190.203.268 

Costs    in    Maryland 185 

Costs    in    Mas.sachusetts i29 

Costs    in    Washington 204 

Marsh.    Construction    of 237 

Object    Lesson.    Cost   of  Government 292 

Swamp.    Construction    of 186 

Treatment  with  Tar\la,  Cost  Data  on, .349 
Rock.    Swelling,    Amount    of   on    Excava- 
tion      1 83 

Rock    Classification,    Slate,    Specifications 

for     199 

Rock   Crusher,   Gryatory,   New   Type  of.,  143 
Rock  Excavation. 
Cost   of. 
Diagram      Showing     Variation     With 

Depth    of    Cut 250 

Granite  in   Open   Cut 297,  301 

Specifications,  Ambiguous  and  Onerous, 345 
Subaquet>ns. 

Asht.abula.     0 83 

Lohnltz   Rock  Cutter  for 343 

Swelling    of    Excavated    Rock 183 

Ryan.    Harris    J 347 

S 

Safety,  HoioK^or   Hoisting   Tackle 169 

Scraper   for  Cleaning  Mud   From   Roads.. 325 
Sea  Wall,  Concrete,   Fort  St.  Philip,   La. .   29 

Section    Houses.    Cost    of   Frame 161 

Sewers. 

Brick.    Cost    at    St.    I^uis,    Mo 28 

Outlet.     Submerged.     Method     of     Con- 
structing         7 

Pipe.    Cost    of 53.60.114.170.223 

Shafts. 
Tunnel.    New   York   City. 

Unwatering   by    Bailing 76 

Steel    Piles. 
Driving. 

Drilling    Machines     133.162 

Method    for    Heavy 186 

Shop  Drawings.  Cost  of  Making 129 

Shoveling.    High    Cost.    Example  of 170 

Shuman.     Jesse     J 99 

Shunk.    William    Findlay 1 

Sink   Holes.   Building   Railway  Across....  27 

Slope    Trimming.    Cost    of 197 

Smoke   Stacks. 

Erecting    With    Gin    Poles 89 

Extending.    Method    of 76 

Realigning.    Method    of 106 

Soundings.    Apparatus    for    Making 47.201 

Specifications.      See    also    Contracts    and 

Specifications. 
Specifications.      (See  also    Contracts    and 
Specifications.) 

Embankment     Construction     142 

Petrolithic     P.avement     Construction 64 

Rock   Excavation.   Ambiguous 345 

Sprinkling    Car   Tracks.    Cost    of 348 

Standpipe.  Straightening  Steel,  Method  of.2,53 

Staging.    Masons    In    >'lne    Shaft 186 

Steam    Shovels.    Traction    Engine 173 

Steel   .Angles.   Net  Sections.   Tables   of 200 

Steel.    Life   of   in    Water 175 

Steel    Reinforcing   Twisted    Square    Rods. 

Tests     of     99 

Steel  Structural,  Shop  Drawings,  Cost  of. 129 

Steel   Tane   Mending.   Method    of 174 

Street   Cleaning.    Cost    of 306.  321.  259 

Street   Intersections.    Marking   on    Cement 

Sidewalks     335 

Street   Sprinkling.  Cost  of 323.   359 

Stripping.    M.achlne    for 73 

Surveyors.    Some    Early 53 

Sur\eys.    Drainage.    Cost   -of 315 

Sweeping   Machine    269 

T 

Tapping  Machine    for  Water  Pipe 187 

Tavlor.     W.     Purves 37 

Telegraph    I/lne.    Cost    of    Constructing...   29 

Tolegraiih    Oflice.    Cost    of 271 

Telephone   Lines,  Cost   of  Two 65 

Terra   Cotta.   Fireproofing.   Cost  of 323 

Ornamental    Work.    Cost    of 294 

Testing  I>aboratory.   Concrete,   U,   S,  Gov- 
ernment     178 

Test     Pits.    Augur    for    Boring 250 

Tests. 
Absorption    of    Concrete    Blocks 342 


Beams.    Reinforced    Concrete 79,    86,    352 

Cement,    Simple    for 37 

Steel  Rods,   Cold  Twisted    99 

Steel    Rods,    Plain    99 

Thawing,       Frozen      Ground.        Klondike 

Mines    89.  106 

Ties.     Burnettlzlng.    Cost    of 6 

Timber.    Life   of.    Embedded    In  Clay 173 

Tool     Houses.     Cost    of     Six 251 

Traction    Engines. 

Device    for    Assisting    236 

Steam     Shovel    Attachment     for 173 

Traftlc    Records,    New    York    City    Streets.295 
Transmission    Line,    Cost   of,   for   EHectric 

Railways    337 

Tree    Planting,    Experiments     for     Flood 

Prevention     2 

Tree    Watering    System,    Parkways.    Chi- 
cago,   III 94 

Trenching. 
Cost  of 

Pipe  Sewer  Work  53.  60,  114,  170,  223 

Potter  Trench   Machines 212 

Tunneling. 

Channeling  Machines  for    21 

Cost   for   Sewer    28 

Excavation.   Cost  of  113 

Freezing    Process     23 

Methods  of. 

New  York  Cltv  Tunnels 4 

Pilot    Tube     4 

Shield.   New  York  City 5,  19 

Rate   of.    Hudson  River    6 

Shield    Method,    Progress    and    Cost 21 

Tunnel   Lining, 

Brick.     Cost    of 36.100 

Cast    Iron    21 

Caulking,   Method  of 106 

Concrete, 

Cost    of    36,   100.    341 

Method  of  Constructing   328 

Tunnels. 

Arthur's    Pass.    Australia 165 

Battery.    New    York    City 26 

Underpinning.    Method    of 83,  85 

Exploration   by  Borings    3 

Hud-son    River. 

Shafts    for    4 

Shields    for     5 

Shield   Construction    20 

"Pilot."   Method    4 

New  York  &  New  Jersey  R.  R 24 

New    York    City.    Map    of 4 

New   York.    Record    of 1.  5 

Pennsylvania   R.    R.. 

Ea  St  River  Shafts  for 4 

Hudson   River.  Shafts  for    4 , 

Underpinning   in   Soft   Ground S3,  85 

Tunnel    Shnfts.    Detroit   Water  W^orks 348 

Tunnel    Shields. 

Battery  Tunnel.   New   York 21 

Design.    Effect    on    Progress 21 

Hudson  River  Tunnel    20 

New    York    Citv   Tunnels    5 

Pennsylvania,    East    River    20 

Pennsylvania    R,    R.,    Hudson    River 20 


Viaduct.    Underpinning   for     Sewer     Con- 
struction      162 

Voids  in   Rock   Blasted   Under  Water 268 

W 

Wages,    Klondike    26 

Warren.    George    C 213.360 

Wa.sh    Borings.    New    York    City 3 

Water. 

Flow  of.    Method    of  Measuring 106 

Stopping  from  Drill  Hole 358 

Water    Meters.    Maintenance.    Cost    of. ...   57 

Water   Pipe.    Cableway   for  l^aying 89 

Laying    Submerged    237 

Maintenance.     Cost    of 55 

Reinforced    Concrete. 

Castin.c.    Swansea.    England 168 

Construction    with    Traveling    Form.. 1.54 

Cost  of.   Salt   River.  Arizona 

166.    168.    268.    285.    324 

Cracks    in    Cause   of 154 

Le.akage    Tests    of 167 

Repairing   Leak   In    Steel 47 

Reiiairing    Submerged    47.229 

Submerged.   Method   of  Laying 348 

Tapping    Machine     for 187 

Thawing.    Steam    Apparatus    for 201 

Waterproofing.    Concrete    Reser\oir.    Cost 

of     258 

Water    Power    Plant,    Chicago    Drainage 

Canal     13 

Water   Telescope.     Construction.     Method 

of    106 

Water   Works.    Valuation    of 238 

Weed    Destruction,    Cost    of    on    Railway 

Track     35S 

Well    Curbing,    Concrete   Block   Construc- 
tion   for    217 

Well    Drills. 

Cost    of    Operating 11 

Prospectin.g    Outfit    8 

Pro.specting    for    Minerals    with 9 

Recovering   Points.    Method  of 57 

Setting-up    and    Operating 10 

Supplies     Required     hv 10 

Wells.    Sinking   in   Moist    Sand 335 

Well    Sinking.    Cost    of 27 

Winslow.    D.    H 265,  347 
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Dame   Rumor   after   a 
Panama  Canal  well  earned  vacation  has 
Rumors.         returned   to   her   job   on 
the    Panama    Canal    and 
the    stimulating    effect   of    her   presence   is 
already  being  shown  by  the  increased  out- 
put of  press  dispatches.     The  worthy  lady 
has  lost  none  of  her  old  fire  and  enthusi- 
asm.   Her  first  move  has  been  an  attack  all 
along  the  line  with  reports  of  the  resigna- 
tions of  Chief  Engineer  Goethals.  Commis- 
sioner,of  Labor  Smith  and  General  Mana- 
ger Bird  of  the  Panama  R.  R.     Secretary 
Copyright,  1907.  by  the 


Taft  has  wlieeled  himself  into  line  and  met 
the  attack  with  a  rapid  tire  of  denials.  "A 
tissue  of  falsehoods"  is  the  characterization 
which  the  honorable  Secretary  applies  to 
these  reports.  Meanwhile  Mr.  Ripley  has 
resigned  "because  he  and  Major  Goethals 
did  not  agree  as  to  the  character  of  some 
works  under  way,"  and  General  Purchasing 
Officer  Ross,  "because  of  his  private  busi- 
ness." Major  Goethals  is  criticised  because 
150,000  cu.  yds.  less  of  material  was  re- 
moved irom  the  Culebra  cut  in  a  recent 
month  than  was  removed  the  preceding 
month  by  his  predecessor  in  office.  Tlie 
major  is  also  accused  of  being  behind  the 
recent  executive  order  closing  the  Panama 
Canal  offices  at  Washington  and  putting  it 
up  to  Secretary  Joseph  Bucklin  Bishop  and 
'"more  than  100  clerks  and  other  employes" 
to  go  to  Panama  or  to  step  down  and  out. 
Last  act  of  all  seven  expert  accountants 
are  e.xamining  the  canal  work  accounts  "on 
suspicion  that  gigantic  frauds  have  been 
committed."  Altogether  things  are  mov- 
ing right  along.  Indeed,  the  only  regret 
that  is  voiced  is  that  "nothing  has  been 
heard  from  President  Roosevelt."  Perhaps 
he  is  reflecting  on  that  message  in  his  fa- 
vorite Spectator  where  Dick  Steele  remarks 
that :  "Rumour  "is  too  short-lived  to  stand 
up  in  competition  with  glory,  which  is  ever- 
lasting." 


The  great  amount  of 
Tunnel  Work  tunnel  work  now  going 
at  New  York,  ou  in  the  vicinity  of  New 
York  city  is  known  in  a 
general  way  to  most  of  our  readers.  To 
keep  the  separate  projects  clearly  in  mind 
and  particularly  to  preserve  a  clear  mental 
picture  of  the  methods  of  construction 
adopted  in  each  case  iSj  however,  a  task  of 
some  difficulty  with  only  the  recollection  of 
scattered  articles  read  at  odd  times  to  aid 
one.  It  is  for  this  reason  that  we  give  con- 
siderable space  in  this  and  the  next  issue  tc 
an  article  summarizing  the  several  separate 
pieces  of  tunnel  work  now  in  progress  un- 
der Manhattan  Island  and  the  Hudson  and 
East  rivers  and  in  contiguous  territory. 
Naturally  the  space  that  can  be  given  to 
each  piece  of  work  in  an  article  of  this 
character  must  be  brief  and  such,  the  read- 
er will  find,  is  the  case.  Withal  the  article 
covers  some  ten  pages,  which  goes 
to  show  the  immense  amount  of  work 
in  progress.  It  will  be  noted  furthermore 
that  no  mention  is  made  of  the  projected 
tunnel  work  for  rapid  transit  railway  de- 
velopment. This  projected  work  w-ill  with- 
in a  few  years  comprise  two  or  more  dou- 
ble track  lines  under  the  East  River  and 
one  under  the  harbor  to  Staten  Island. 
Even  with  these  projected  works  in  mind  it 
would  be  a  bold  spirit  who  would  say  that 
it  saw  the  end  of  tunnel  work  in  and 
around  the  great  eastern  metropolis.  It  is 
safe  to  say  that  at  no  time  in  the  history  of 
the  world  has  there  been  so  much  tunnel 
work  concentrated  in  .so  small  a  territory 
as  is  now  in  progress  in  New  York  city. 
No  such  difficult  tasks  of  soft  ground  tun- 
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ncling  have  ever  been  carried  on  elsewhere 
in  ihf  world.  In  e.xpenditure  of  money  the 
tunnels  listed  in  the  paper  which  we  re- 
print almost  equal  the  cost  of  the  Panama 
Canal.  It  is  moreover  work  which  is  being 
financed  entirely  by  private  capital  while 
the  construction  is  being  done  entirely  by 
private  contract.  Xo  better  evidence  is 
needed  of  the  ability  of  American  contrac- 
tors to  build  the  Panama  Canal  than  is 
furnished  by  the  success  with  which  these 
contractors  are  prosecuting  the  difficult  and 
costly  work  of  the  New  York  city  tunnels. 


Railway  engineers  owe 
William  Finlay  a   large  debt  to  William 
Shunk.  Findlay       Shunk.       Mr. 

Shunk  was  not  only  an 
active  and  brilliant  worker  in  his  adopted 
field  of  engineering  but  through  his  books 
on  railway  field  work  he  did  much  to 
smooth  the  path  of  those  who  followed  him 
in  the  service.  Shunk's  "A  Practical 
Treatise  on  Railway  Curves  and  Location 
for  Young  Engineers"  was  one  of  the  first 
books  for  railway  locating  engineers  and  to 
it  and  his  later  and  more  comprehensive 
pocket  book  on  "Field  Engineering"  many  a 
railway  engineer  now  living  owes  his  earli- 
est recollection  of  a  railway  engineering 
field  manual.  Mr.  Shunk's  chief  pride  as  a 
writer  w'as  in  the  fact  that  he  wrote  for 
young  engineers.  Having  been  himself  com- 
pelled to  pick  up  his  knowledge  of  railway 
engineering  by  hard  knocks  and  with  no 
special  training  he  knew  well  the  trials  and 
mischances  that  the  young  man  courted 
when  he  took  up  the  practice  of  railway  en- 
gineering in  the  days  of  few  books  and 
fewer  engineering  schools.  He  resolved  to 
make  the  work  of  these  young  men  easier 
in  so  far  as  lay  within  his  power  and  it 
was  in  pursuance  of  this  resolution  that  he 
wrote  his  books  in  simple  and  plain  lan- 
guage suitable  for  the  beginner.  Perhaps 
no  greater  monument  could  be  reared  to 
Mr.  Shunk  now  that  he  is  dead  than  the 
memory  that  railway  engineers  keep  with 
them  of  the  aid  furnished  them  at  their 
start  in  the  profession  by  "Shunk's  book." 
Mr.  Shunk  died  at  his  home  at  Harrisburg, 
Pa.,  on  June  22  in  the  77th  year  of  his  age. 
He  entered  the  services  of  the  Pennsylvania 
R.  R.  in  1850  and,  with  the  exception  of  a 
few  years  during  the  Civil  War.  was  en- 
gaged almost  wholly  in  railway  engineering 
work  throughout  his  long  professional  ca- 
reer. For  nearly  15  years  he  was  active  in  ele- 
vated railway  construction  in  New  York 
city,  being  Chief  Engineer  of  the  Metro- 
politan Elevated  R.  R.  from  1868  to  1874. 
of  the  Manhattan  Elevated  R.  R.  from  1876 
to  1882,  and  of  the  Kings  County  Elevated 
R.  R,  from  1S87  to  1889.  In  recent  years 
Mr.  Shunk's  railway  work  had  been  mostly 
in  South  America.  He  was  the  engineer  in 
charge  of  a  portion  of  the  survey  for  the 
much  talked  of  Pan-American  railway,  and 
his  portion  of  the  report  which  was  pub- 
lished on  this  survey  will  be  remembered 
by  tho?e  who  read  it  for  its  shrewd  obser- 
of  republication  reserved. 
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N.'ilions  arnl  happy  comrticiit  on  the  manners 
and  customs  of  the  people  encountered  and 
on  the  commercial  possibilities  of  the  coun- 
try passed  through,  as  well  as  for  its  con- 
cise account  of  the  engineering  work  done. 


Announcement  of  the  Consolidation  of 
Engineering-Contracting  and 
Engineering  World. 
Suiiie  business  enterprises  grow  by 
consolidation,  others  by  accretion,  and  a 
few  by  both.  "Engineering-Contracting" 
belongs  to  the  last  named  class.  We  are 
now  able  to  announce  the  purchase  of  En- 
gineering World  which  has  been  consoli- 
dated with  Engineering-Contracting. 
This  purchase  is  the  third  of  its  kind  in 
tlie  last  eighteen  months.  On  the  first 
of  January  1906,  the  "Roadmaster  and 
Foreman,"  of  Chicago,  was  bought  and 
its  name  was  changed  to  "Engineering- 
Contracting  and  Roadmaster  and  Fore- 
man." Four  months  later  "Contract 
News,"  of  New  York,  was  bought  and 
consolidated  with  "Engineering-Contract- 
ing." Contract  News  was  a  weekly  peri- 
odical thirteen  years  old.  but  it  had 
never  attained  more  than  a  comparative- 
ly local  circulation  in  the  eastern  states, 
because  it  published  little  else  than  con- 
tract news.  Nevertheless  the  readers  that 
it  did  have  were  of  an  excellent  class  and 
made  a  material  addition  to  the  sub- 
scription list  of  "Engineering-Contract- 
ing." 

The  third  purchase  is  the  one  an- 
nounced in  this  issue.  By  the  purchase, 
"Engineering-Contracting"  adds  several 
thousand  subscribers  to  its  list,  and  be- 
comes the  only  weekly  paper  of  its  kind 
published  outside  of  New  York  City.  In 
New  York  are  published  two  well  known 
contemporaries,  "Engineering  News"  and 
"Engineering  Record."  Aside  from  them, 
"Engineering-Contracting"  has  no  com- 
petitors now;  and,  in  a  broad  sense,  the 
two  New  York  papers  are  not  competi- 
tors. 

"Engineering-Contracting"  occupies  a 
field  by  itself,  not  only  in  the  teritory 
that  it  covers  but  in  the  character  of  its 
reading  matter.  While  any  weekly  en- 
gineering paper  covers  the  whole  Unit- 
ed States,  there  is  always  a  more  or  less 
local  tone  to  its  articles  and  its  news — 
particularly  to  such  of  its  news  as  is 
fresh.  With  an  editorial  staff  confined 
to  New  York  City,  it  is  but  natural  that 
the  works  visited  by  members  of  the 
staff  lie  mostly  in  and  about  New  York. 
Contributed  articles  and  matter  secured 
by  correspondence  tend  to  offset  provin- 
cialism, it  is  true,  but  never  entirely 
overcome  it.  It  was  this  knowledge  that 
led  the  management  of  "Engineering- 
Contracting"  to  locate  in  Chicago,  the 
center  of  population  of  America,  and  to 
maintain  an  editorial  staff  in  New  York 
as  well.  That  the  move  was  a  wise  one 
is   attested   by   the     recent     remarkable 


growth   of   the   paper,   both   in    subscrip- 
tions and  in  advertising  patronage. 

By  virtue  of  our  location,  all  contract- 
ors in  the  great  Mississippi  Valley  and 
westward,  receive  their  news  of  "bids 
asked"  fully  48  hours  in  advance  of  those 
who  rely  upon  news  that  must  go  to 
New  York  to  be  published,  for  the  news 
items  in  engineering  periodicals  are 
mostly  transmitted  by  mail.  It  takes  24 
hours  for  the  mails  to  travel  from  the 
center  of  population  of  the  United  States 
to  New  York,  and  an  equal  time  to  re- 
turn. Hence  the  great  advantage  pos- 
sessed by  a  weekly  paper  located  at  the 
center  of  population.  "Engineering-Con- 
tracting" not  only  possesses  this  advan-' 
tage,  but  it  is  the  only  weekly  paper  of 
its  kind  in  .\merica  which  reaches  con- 
tractors on  the  Pacific  Coast  the  same 
week  of  its  publication.  Published  on 
Wednesday,  it  comes  to  its  Pacific  Coast 
readers  on  or  before  Saturday.  This 
feature  is  one  that  has  now  many  favor- 
able comments  from  Western  contract- 
ors, and  accounts  largely  for  the  grow- 
ing popularity  of  "Engineering-Contract- 
ing" as  a  contract  news  medium. 

However,   this   is   but   one    of   several 
features  which   have  contributed   to  our 
growth.     The  articles     in     this     journal 
have,  from  the  start,  been  edited  with  a 
view   to   eliminating  all   redundancy  and 
"padding."     We  have  aimed  to  produce 
a     periodical     worth     preserving — not  a 
mere  weekly  newspaper.     Realizing  that 
both  the  civil  engineer  and  the  contract- 
or  are   vitally   concerned   in   matters   of 
costs,  we  have  endeavored  to  make  each 
volume     of     "Engineering-Contracting"     a 
veritable  reference  handbook  of  informa- 
tion and  a  worthy  sequel  to  the  "Hand- 
book of  Cost  Data"  written  by  our  man- 
aging  editor.     How   well   we   have   suc- 
ceeded can  best  be  seen  by  reference  to 
the  index  of  our  last  three  semi-annual 
volumes.     We  may  also  add  that  rarely 
do  we  receive  a  subscription  that  is  not 
accompanied   by    a   request   for   all    pre- 
vious issues     of   "Engineering-Contract- 
ing" back  to  the  first  of  the  current  vol- 
ume.     This    indicates    that    our    readers, 
new  as  well  as  old,  regard  the  paper  as 
possessing   more   than    ephemeral   value. 
While   we    have   made   a    specialty   of 
articles   on    "methods      and    costs,"    and 
shall  continue  doing  so,     it  is     our  plan 
greatly  to  enlarge  the  scope  of  our  read- 
ing matter.     This   enlargement   will   not 
be   made  all  at  once,  but  as   rapidly  as 
our  increased  advertising  patronage  vi-ill 
enable  us  to  expend  more  money  in  se- 
curing and   printing  more   reading   mat- 
ter.    With   the  acquisition  of  Engineer- 
ing  World   we   have   secured   additional 
contract  news  service  which  will  become 
apparent   in  our  succeeding  issues.     We 
have  also   effected   an   enlargement  of  our 
editorial    staff,    announcement    of    which 
will  be  made  later. 
The  offices  of  Mr.  Gillette,  our  manag- 


inir  editiir.  will  remain  in  New  York 
City.  -Mr.  Gillette  has  just  completed 
his  work  of  securing  the  original  cost 
an(i  appraising  the  present  value  of  all 
the  railways  in  the  State  of  Washington, 
aggregating  a  present  value  of  nearly  a 
quarter  of  a  billion  of  dollars.  While 
this  work  has  kept  Mr.  Gillette  in  the 
West  nearly  a  year,  it  has  enabled  him 
to  secure  a  large  fund  of  cost  data  from 
which  the  readers  of  Engineering-Con- 
tracting will  benefit. 

We  enter  upon  the  last  half  of  our 
second  year  (the  record  under  the  pres- 
ent management)  with  a  greatly  increas- 
ed circle  of  readers.  To  every  one  we 
wish  a  prosperity  akin  to  that  which  has 
come  to  "Engineering-Contracting."  Our 
interests,  after  all,  are  identical;  and,  in 
fact,  we  wish  to  be  regarded  by  our 
readers  not  as  an  impersonal  publication 
but  as  an  aggregate  of  personalities  in- 
terested, and  vitally  interested,  in  all 
that  contributes  to  the  commercial  suc- 
cess of  the  contractor  and  the  engineer. 
Indeed,  our  editorial  policy  of  making 
public  the  itemized  costs  of  construction 
is  founded  on  a  firm  belief  that  it  will  be 
instrumental  in  eliminating  the  guess- 
work which  has  characterized  both  con- 
tracting and  engineering  in  the  past. 

Possessed  of  an  accurate  knowledge 
of  costs,  the  engineer  becomes  a  more 
prominent  factor  in  shaping  the  success 
of  industrial  enterprises,  and,  with  an  in- 
creased success  as  an  industrial  econo- 
mist, will  come  increased  compensation. 

Possessed  of  comparative  cost  data. 
the  contracfor  will  not  only  bid  more  in- 
telligently, but.  after  he  has  secured  a 
contract,  will  know  when  his  work  is 
being  economically  executed  and  when 
not.  In  the  future,  as  in  the  past,  we 
stand  willing  and  anxious  to  help  our 
reader^,  and  we  trust  thait  none  will  hes- 
itate to  write  us  for  information,  or  to 
call  upon  us  in  a  social  way  either  at  our 
Chicago  or  at  our  New  York  office. 

To  the  readers  of  "Engineering  World" 
we  extend  a  hearty  welcome.  We  believe 
that  they,  as  well  as  the  original  readers 
of  "Engineering-Contracting"  will  greatly 
gain  by  this  consolidation. 


The  planting  of  trees  on  the  water- 
sheds at  the  headwaters  of  Allegheny  and 
Monongahala  River  is  advocated  by  the 
Pittsburg  Chamber  of  Commerce,  as  a 
means  of  relieving  Western  Pennsylvania 
of  the  annual  inundations  from  those 
rivers.  During  the  last  session  of  Con- 
gress $25,000  was  appropriated  to  make 
the  initial  experiment  under  the  auspices 
of  the  Forestry  Bureau  of  the  U.  S.  De- 
partment of  .\griculture.  Mr.  William  L. 
Hall,  who  has  charge  of  the  Appalachian 
Mountain  Forest  Reserve,  is  to  report  on 
the  feasibility  of  the  experiment. 
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Tunneling    Operations    in   New    York 
City  and  Vicinity.* 

BY    H.    T.    ILDAGE.    NEW    YORK,   N.    Y. 

Although  Greater  New  York  does  not 
bear  any  resemblance  to  a  great  mining 
district,  the  mining  operations  that  are 
being  conducted  in  and  about  the  city  are 
both  extensive  and  interesting  in  charac- 
ter. With  regard  to  the  extent,  it  may  be 
mentioned  that,  at  present,  there  is  more 
dynamite  used  in  New  York  than  in  any 
mining  district  in  the  United  States;  that 
there  are  under  construction  about  38 
miles  of  tunnel,  and  that  66  miles  more 
are  projected,  most  of  which  must  be  con- 
structed in  the  near  future;  that  since  1902 
at  least  2.000,000  tons  of  earth  has  been 
removed  in  underground  work,  in  addi- 
tion to  about  3,500.000  tons  that  has  been 
removed  in  open-cut  in  connection  with 
tunnel-work,  and  many  times  this  quan- 
tity that  has  been  removed  in  excavating 
foundations  for  buildings  not  connected 
with  tunnel-work;  and  that  there  are  to- 
day probably  more  than  5.000  men  engaged 
in  mining-work  in  and  about  New  York 
City.  These  undertakings  include  almost 
every  operation  connected  with  under- 
ground work,  from  exploration  by  means 
of  trench  and  boring,  to  the  sinking  of 
large  shafts  and  the  driving  of  large  tun- 
nels through  every  kind  of  ground  from 
hard  rock  to  soft,  semi-fluid  silt  and  quick- 
sand. 

Figure  I  shows  the  tunnels  that  are  now 
under  construction.  A  complete  and  de- 
tailed description  of  the  tunnel-work  that 
is  being  done  and  has  been  done  in  New 
York  City  during  the  last  few  years  would 
form  an  important  treatise  on  the  art  of 
soft-ground  tunneling  at  least,  and  is  en- 
tirely beyond  the  scope  of  this  paper,  which 
will,  however,  perhaps  serve  as  an  intro- 
duction to  more  complete  papers  recently 
published  or  to  be  published. 

Location  and  Exfhration. — Although  the 
methods  that  are  used  in  the  exploration 
and  development  of  a  mine  are  essentially 
the  same  methods,  perhaps  somewhat  spe- 
cialized, as  those  used  in  the  location  and 
construction  of  a  tunnel,  and  although 
most  tunnels  when  completed  are  expected 
to  fulfill  at  least  one  important  function 
of  a  mine,  that  of  yielding  more  or  less 
profit  to  its  owners,  the  considerations  that 
govern  the  location  and  the  nature  of  the 
developm.ent-work  of  a  mine  are  essen- 
tially different  from  the  considerations  that 
govern  the  location,  depth,  size  and  num- 
ber of  tunnels. 

Generally  speaking,  the  depth,  direction 
and  position  of  a  tunnel  are,  unlike  the 
workings  of  a  mine,  fixed  quite  inde- 
pendently of  the  nature  of  the  ground. 
The  avoidance  of  steep  grades  and  sharp 
curves,   and   the   entrance   into  a   terminal 


that  is  located  in  a  position  suitable  10  the 
convenience  of  passengers  and  at  a  con- 
venient level,  are  the  ruling  conditions  in 
fixing  the  depth,  direction  and  position  of 
tunnels.  When  the  tunnel  engineer  be- 
comes connected  with  a  contemplated  work. 
all  these  factors  are  more  or  less  fixed, 
and  although  he  may  have  some  discretion 
with  regard  to  depth,  he  is  usually  called 
upon  to  drive  a  tunnel  in  a  certain  posi- 
tion regardless  of  the  nature  of  the  ground, 
and  he  cannot  deviate  very  much  from  the 
line  and  level  given  to  him  in  order  to  get 
into  more  suitable  strata. 
The  exploration-work  for  a   tunnel  dif- 


To  take  one  example,  147  core  and  330 
wash  borings  of  an  aggregate  depth  of 
23.000  ft.  were  made  to  explore  the  ground 
through  which  the  Pennsylvania  tunnels 
were  to  be  driven,  and  subsequent  work 
has  shown  these  borings  to  have  been  accu- 
rately taken;  yet  the  design  of  the  work 
had  to  be  modified  in  some  important  par- 
ticulars because  the  ground  through  which 
the  borings  passed  was  not  representative 
of  the  neighborhod ;  and  an  additional 
series  of  borings  has  had  to  be  taken  from 
the  interior  of  the  tunnels  under  the  North 
River  for  the  purpose  of  exploring  the 
ground   lower  down   in   order  to  discover 


Fig.  1. —  Map  showing  Tunnels  under  Construction   in   New  York 
City    and    Vicinity. 


•Abstract    of    a    paper    read    before      the 
American   Institute  of  Mining  Engineers. 


fers  from  the  e.xploration-work  of  a  mine, 
inasmuch  as  its  object  is  to  explore  the 
ground  within  a  very  limited  distance  of  a 
certain  imaginary  line  and  not  to  seek  suit- 
able strata.  This  work  consists  of  sinking 
a  number  of  wash  and  core  borings  and 
trial  pits  on  and  near  the  approximately 
fixed  center  line  of  the  contemplated  tun- 
nel, of  such  depth  as  to  give  as  full  in- 
formation as  possible  concerning  the  strata 
through  which  the  tunnel  must  pass  and 
upon  which  it  must  lie. 

It  is  true,  as  in  the  case  of  a  mine,  that 
although  the  exploration  work  is  usually 
carefully  considered  and  is  often  quite 
elaborate,  it  very  often  does  not  reveal 
some  very  important  geological  feature  or 
has  to  be  supplemented  during  the  course 
of  construction. 


suitable  material  for  foundations.  The  de- 
sign of  the  Weehawken  shaft  had  to  be 
radically  changed,  because  in  the  course  of 
excavation  it  was  found  that  the  contact 
of  the  trap  of  the  Palisades  and  the  sand- 
stone occurred  at  this  point.  The  methods 
of  construction  of  the  tunnels  across  Man- 
hattan were  modified  for  similar  reasons. 
It  was  originally  intended  to  tunnel  from 
Ninth  avenue  to  Eleventh  avenue  without 
disturbing  the  surface  of  the  ground,  as 
the  borings  apparently  indicated  that  the 
rock  cover  was  sufficient  but  not  very 
heavy.  It  was  found,  however,  that  the 
rock  roof  thinned  out  and  in  places  dis- 
appeared, and  on  this  account  it  'was  de- 
cided to  build  the  tunnel  by  cut  and  cover 
methods. 
When    all    the   borings    have   been    taken 
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along  the  lino  of  a  tunnel  about  to  be 
built,  the  center  line  and  grades  arc  defi- 
nitely decided  upon,  and,  if  it  has  not  al- 
ready been  done,  the  position  of  the  shafts 
is  fixed  and  the  sinking  is  commenced. 

Shafts.— The  first  shaft  sunk  for  the 
Hudson  tunnel,  in  Jersey  City,  was  of 
brick  and  about  23  ft.  in  diameter.  It  ap- 
pears that  the  location  of  this  shaft  was 
chosen  mainly  in  order  to  make  the  tunnel 
as  short  as  possible.  Consequently,  it  was 
built  entirely  in  soft  ground.  An  air  lock 
was  built  in  the  side  of  the  shaft  and  tun- 
neling started  from  there,  but  while  the 
connection  between  the  shaft  and  the  tun- 
nel was  being  completed  and  made  safe, 
an  accident  happened  that  disabled  this  air 
lock  and  shut  off  access  to  the  tunr.el.  A 
timber  caisson  was  then  sunk  alongside  the 
shaft,  and  by  means  of  this  the  two  single 
track  tunnels  were  commenced  and  safely 
connected  with  the  shaft,  which  was  used 
for  all  subsequent  work.  The  Morton 
street  (New  York)  shaft  for  the  same 
tunnel  was  a  timber  caisson  27  ft.  6  in.  by 
46  ft.,  and  26  ft.  deep  from  the  top  of  the 
deck  to  the  cutting  edge.  This  caisson, 
entirely  jn  soft  water-bearing  ground, 
spanned  both  tunnels. 

.\ccess  to  the  tunnels  of  the  Pennsyl- 
vania Railroad  Co.  was  obtained  at  the 
portal  of  the  Hackeiisack  meadows  and 
through  shafts  located  in  the  following 
places :  NVeehawken,  in  the  Erie  yards, 
near  Baldwin  .\ve. ;  Manhattan,  between 
Thirty-second  and  Thirty-third  streets,  at 
Eleventh  Ave. ;  at  Thirty-second  and 
Thirty-third. streets  (two  shafts),  between 
Fourth  and  Madison  avenues ;  between 
Thirty-second  and  Thirty-fourth  streets, 
near  First  Ave. :  and  Long  Island  City, 
one  shaft  in  the  river  in  Nassau  slip,  one 
on  shore  near  the  bulkhead,  and  others  at 
East  Ave.  and  Borden  Ave. 

The  considerations  that  fixed  the  posi- 
tions of  the  river  shafts,  apart  from  local 
conditions,  were  the  desirability  of  short- 
ening as  much  as  possible  the  river  tunnels 
and  of  having  them  start  out  in  good 
ground. 

The  Weehawken  shaft  of  the  Pennsyl- 
vania tunnd,  56  ft.  by  115  ft.  9  in.  at  the 
bottom  and  76  ft.  deep,  is  lined  with  con- 
crete from  top  to  bottom.  It  is  on  the 
center  line  of  the  tunnels.  The  ground  is 
mostly  rock.  The  Manhattan  (North 
River)  shaft,  22  ft.  by  32  ft.  and  55  ft. 
deep,  is  lined  with  concrete  and  steel  down 
to  the  surface  of  the  rock.  It  is  about  100 
ft.  from  the  center  line  betwcn  the  tun- 
nels, and  is  connected  with  them  by  a  cross 
heading.  The  upper  part  is  in  made 
ground,  the  lower  part  in  rock. 

The  shafts  between  Fourth  and  Madi- 
son avenues,  on  Thirty-second  and  Thirty- 
third  sttects,  20  ft.  by  30  ft.  and  96  ft. 
deep,  are  not  lined,  being  entirely  in  sound 
rock.  They  are  50  ft.  from  the  tunnels 
they  serve,  and  are  connected  therewith  by 
cross  headings  20  ft.  wide. 


liach  shaft  for  the  East  River  tuiniels 
serves  two  tunnels.  The  linings;  are  48  ft. 
by  74  ft.,  and  it  was  originally  intended  if 
the  rock  were  sound  not  to  continiie  the 
linings  into  the  rock.  The  shaft  linings 
were  so  designed,  however,  that  if  the 
rock  were  unsound  or  unreliable,  the  lining 
could  be  continued  to  the  full  depth  of  the 
shaft,  and  the  upper  part  built  up  so  as  to 
be  above  the  surface  of  the  ground.  In 
case  it  should  be  necessary  to  continue  the 
lining  to  the  full  depth  of  the  shaft,  "eyes'" 
were  provided  through  which  the  shields 
could  be  driven,  and  temporarily  stopped 
with  steel  plates  stiffened  with  horizontal 
girders.  Each  shaft  has  double  walls  of 
steel  plates  about  5  ft.  apart,  connected 
and  stiffened  by  girders,  the  spaces  be- 
tw-een  the  walls  being  filled  with  concrete. 
The  shafts  on  the  Manhattan  side  rest  on 
the  surface  of  the  rock,  but  on  the  Long 
Island  side  it  was  necessary  to  sink  them 
into  the  rock  to  the  full  depth,  involving 
the  use  of  compressed  air. 

In  general,  the  shafts  are  shallow,  rarely 
exceeding  100  £t.  in  depth,  and,  wherever 
possible,  arranged  so  that  tunneling  can  be 
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Fig.    2. —  Longitudinal    Section     of     Old 
Hudson    Tunnel, 

commenced  without  the  necessity  of  using 
compressed  air.  Where  compressed  air 
has  to  be  used  in  starting  the  heading, 
caissons  are  utilized. 

Tunneling. — The  difficulties  of  starting 
the  heading  from  the  shaft  depend  not 
only  on  the  ground  in  which  the  heading 
will  lie,  but  also  on  the  ground  through 
which  the  shaft  has  passed.  Even  if  the 
heading  be  started  in  good  ground,  there  is 
always  the  possibility  that  the  sinking  of 
the  shaft  has  so  disturbed  the  ground  all 
the  way  up  that  the  water  and  loose  ma- 
terial from  above  may  come  in  when  an 
opening  is  made.  This  is  what  occurred 
at  the  commencement  of  the  old  Hudson 
tunnel.  In  bad  ground  it  is  always  diffi- 
cult to  make  a  large  vertical  opening,  and 
to  protect  the  face  at  the  same  time. 
Moreover,  difficulty  is  encountered  in  mak- 
ing a  good  joint  between  the  tunnel  and 
the  shaft.  In  every  recent  case  in  and 
about  New  York  City  cither  the  heading 
has  been  driven  in  good  rock  or  the  com- 
mencement has  been  safely  accomplished 
under  compressed  air,  but  when  the  old 
Hudson  tunnel  was  commenced,  several 
Mfioii-   aocider.ts  occurred  in  starting  the 


heading  and   in  making  the  joint  between 
the  tunnel  and  the  shaft. 

The  full  face  rock  tunneling  work  that 
has  been  and  is  being  done  in  New  York 
City  is  very  similar  to  other  rock  tunnel- 
ing, and  it  is  not  necessary  to  discuss  it 
here  further  than  to  mention  a  new  method 
that  has  been  used  for  driving  the  heading. 
This  method  is  designed  for  driving  un- 
der streets,  in  the  neighborhood  of  heavy 
buildings  and  in  other  places  where  it  is 
necessary  or  desirable  to  reduce  the  shock 
caused  by  blasting  to  a  minimum.  It  con- 
sists of  making  the  first  break  inte  the 
solid  rock  face  by  cutting  a  vertical  chan- 
nel into  it  and  then  splitting  away  slabs 
of  material  by  exploding  vertical  lines  of 
holes  on  each  side  of  the  cut.  This  method 
would  be  very  attractive,  being  more  sci- 
entific and  less  brutal  than  firing  two  ver- 
tical rows  of  converging  holes  all  at  oncii 
to  throw  out  the  wedge-shaped  piece  ol 
rock  between  them;  but  it  has  been  found 
in  practice  that  the  benefits  obtained  even 
for  driving  headings  in  places  where  heavy 
blasting  cannot  be  done,  and  where  it  is 
necessary  to  reduce  shock  and  vibration, 
are  not  sufficiently  valuable  to  offset  the 
loss  in  time,  as  the  same  result  may  be 
obtained  by  increasing  the  number  of  holes 
and  by  firing  relieving  cuts. 

The  soft  ground  tunneling  in  the  neigh- 
borhod  of  New  York  City  is  unique  in 
several  ways,  and  a  brief  description  oi 
the  difficulties  encountered  and  the  meth- 
ods used  to  overcome  them  is  of  interest. 
The  bed  of  the  North,  or  Hudson  River, 
composed  chiefly  of  a  compact  silt  contain- 
ing about  23  per  cent  by  weight  of  water, 
flows  readily  ynder  pressure.  It  is  almost 
impervious  to  air  and  water  and  is  of 
about  the  consistency  of  putty.  This  ma- 
terial at  first  presented  almost  insuperable 
difficulties  to  the  tunnel  builders,  but  is 
now  probably  the  easiest  material  through 
which  to  tunnel.  The  first  successful 
method  used  was  that  of  the  "pilot"  tun- 
nel, illustrated  in  Fig.  2  which  was  de- 
vised for  that  work  by  Mr.  J.  F.  .\nderson, 
one  of  the  original  builders  of  the  Hudson 
tunnel.  This  tunnel,  the  interior  dimen- 
sions of  which  were  16  ft.  wide  by  18  ft. 
high,  consisted  of  a  very  light  wrought 
iron  shell  in  segments,  lined  with  about 
2  ft.  of  brick  work.  .\  pilot  tube  about  5 
ft.  6  in.  in  diameter  was  driven  from  15 
to  20  ft.  ahead  of  the  working  face.  The 
tube,  made  up  of  wrought  iron  plates,  was 
erected  one  plate  at  a  time,  the  plate  being 
put  in  and  bolted  up  as  soon  as  a  hole  had 
been  excavated  to  receive  it  and  before  the 
silt  closed  in  again.  The  thin  wrought 
iron  shell  of  the  large  tunnel  was  erected 
in  the  same  way,  each  plate  being  held  in 
position  by  a  radial  strut  from  the  pilot 
tunnel.  The  brick  work  was  built  inside 
the  wrought  iron  shell  in  lengths  of  10  ft. 
at  a  time.  In  this  way  as  much  as  90  ft. 
of  tunnel  has  been  built  in  a  month.  When 
the  work  was  first  taken  up  by  S.  Pearson 
&  Son,  it  was  continued  bv  the  old  nieth- 
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ods.  It  became,  however,  more  and  more 
difficult  as  the  deepest  point  in  the  river 
bed  was  approached.  The  company  there- 
fore designed  and  constructed  the  shield 
to  complete  the  work,  and  initiated  meth- 
ods that  have  been  very  successful  in  tun- 
nels since  built.  The  method  of  tur.neling 
through  soft  ground  by  means  of  the 
shield  process  has  already  been  successfully 
used  in  England,  and  has  been  exclusively 
used  in  Xew  York.  It  will  be  interesting 
to  trace  briefly  its  evolution  as  far  as  it 
has  gone  on  the  work  in  this  vicinity. 

In  general,  a  shield  for  soft  ground  tun- 
neling is  a  means  of  avoiding  the  poling 
of  the  roof  and  sides  of  the  excavation, 
and     of     facilitating    and     supporting    the 


stricted  access  to  the  face.  e.Kcept  in  so  far 
as  this  is  prevented  by  the  vertical  parti- 
tions usually  necessary  to  stiffen  the  ring, 
and  the  horizontal  platforms  for  the  men 
to  work  on.  If  the  ground  is  bad,  the 
face  is  closed  by  a  diaphragm  in  whicli  are 
doors  giving  access  to  the  face  through  the 
"pockets,"  into  which  the  shield  is  divided 
by  the  vertical  and  horizontal  partitions. 
When  the  shield  is  designed  for  ground  in 
which  it  will  be  necessary  to  work  in  front 
of  the  shield,  to  pole  the  face,  for  instance, 
in  gravel,  or  to  remove  piles,  boulders  or 
other  obstructions,  or  to  blast  out  rock  the 
outer  cylinder,  known  as  the  "skin,"  is  ex- 
tended forward  further  at  the  top  than 
at  the  bottom,  forming  a   hood,  under  the 


cylinders,  which  is  a  function  of  the  length 
of  a  ring  of  tunnel  lining.  The  length  of 
the  hood,  if  one  is  used,  should  be  about 
15  ins.  greater  than  the  distance  that  the 
shield  is  advanced  at  a  time.  This  will 
depend  upon  the  nature  of  the  ground  and 
the  length  of  a  ring.  In  very  bad  ground, 
it  may  not  be  possible  to  advance  the 
polings  more  than  a  few  inches  or  a  foot 
at  a  time,  but  in  better  ground  a  full  ring 
length  may  be  made. 

There  are  certain  accessories  added  to 
shields,  such  as  erectors,  sliding  platforms, 
face  shutters,  etc.,  that  will  be  described 
with  the  shields  on  which  they  are  used. 

The  shield  designed  by  Mr.  E.  W.  Moir 
and  used  by  S.  Pearson  &  Son  in  the  Hud- 
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Fig.   3. —  Shield   for  Continuation    of  Old    Hudson 
Tunnel. 


Fig.    4. — Section    through     A-B    of    Shield     Continuation    of 
Old   Hudson   Tunnel. 


poling  of  the  face,  and  forms  a  cover  un- 
der which  the  lining  may  be  erected.  It 
consists  essentially  of  a  steel  cylinder  fit- 
ting rather  loosely  over  the  outside  of  the 
tunnel  lining,  under  the  protection  of 
which  the  lining  can  be  erected  and  the 
face  poled  if  necessary;  it  must  be  pro- 
vided with  some  means  of  propulsion, 
usually  hydraulic  jacks. 

In  most  cases  an  inner  shorter  cylinder 
is  added  for  stiffness  and  connected  to  the 
outer  by  radical  diaphragms.  In  the  cells 
thus  formed  are  placed  the  hydraulic  jacks 
that  react  against  the  tunnel  lining  and 
push  the  shield  ahead.  When  good  ground 
is  being  tunneled,  the  space  inside  the  inner 
cylinder     is     left     open,     permitting     mire- 


protection  of  which  the  men  can  work, 
and  which  also  relieves  them  of  the  neces- 
sity of  caring  for  the  roof.  If  the  hood 
extends  for  at  least  two-thirds  of  the  depth 
(which  should  always  be  the  case),  poling 
at  the  sides  also  is  avoided  and  the  only 
poling  to  be  done  is  at  the  face. 

The  length  of  the  shield  depends  upon  the 
length  of  tunnel  lining  erected  at  one  time. 
In  the  case  of  cast  iron  or  steel  lining,  the 
"tail."  or  that  part  of  the  skin  that  can  lie 
behind  the  lining,  is  usually  made  of  such 
length  that  when  the  shield  is  advanced 
and  ready  for  the  erection  of  a  ring,  one 
and  a  half  rings  of  tunnel  lining  are  under 
its  cover.  The  length  of  the  inner  cylinder 
is    determined   by   the    length    of    the   jack 


son  River  north  tunnel,  shown  in  Figs.  3 
and  4,  consisted  of  a  steel  shell,  or  skin, 
stiffened  by  an  inner  shell,  and  was 
driven  by  jacks.  The  interior  was  closed 
by  a  diaphragm  in  which  were  nine  hinged 
doors.  The  method  of  working  was  as 
follows :  Some  of  the  doors  of  the  shield 
were  opened  and  power  turned  on  to  the 
jacks.  The  shield  moved  slowly  ahead, 
laying  bare  as  it  went  the  "tail,"  which 
had  been  lying  over  the  outside  of  the 
lining,  and  ultimately  giving,  when  the 
jacks  were  returned,  space  for  the  erection 
of  another  ring.  The  silt  squeezed  slowly 
in  through  the  open  doors  and  falling  upon 
the  platform  was  loaded  into  cars  and  re- 
moved.     As    it    moved    slowlv    ahead,    the 
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progress  of  the  shield  was  gauged  at  vari- 
ous points  around  the  circumference,  and 
when  it  had  traveled  the  full  length  of  a 
ring,  the  doors  were  closed,  the  invert 
cleaned  out  and  the  ring  erected.  This 
was  done  by  means  of  a  hydraulic  erector 
that  trailed  behind  the  shield  on  rails  sup- 
ported by  the  iron  lining.  This  erector 
consisted  of  an  arm  revolving  on  a  pivot 
by  two  hydraulic  jacks,  and  carrying  a 
third  hydraulic  jack,  the  ram  of  which 
was  fitted  with  a  jaw  capable  of  being  at- 
tached to  one  of  the  tunnel  segments.  The 
whole  arrangement  was  mounted  on  a  car- 
riage with  four  wheels. 

The  shield  method  of  tunneling  proved 
much  more  successful  than  the  pilot  tunnel 
method,  and  with  it  from  7  to  10  ft.  per 
day  were  built  in  the  Hudson  north  tunnel. 

A  modification  in  the  method  of  work- 
ing the  shield  was  made  when  it  was 
found  possible  later  in  building  the  south 
tube  (Hudson  tunnel)  to  push  the  shield 
ahead  with  the  doors  closed,  consequently 
taking  in  very  little  if  any  silt.  This  modi- 
fication reduced  the  operation  of  tunneling 
to  two  parts :  shoving  the  shield  ahead 
and  erecting  the  iron  ring.  As  much  as 
SO  ft.  of  tunnel  per  day  was  built  in  this 
manner.  Later,  in  the  Pennsylvania  tun- 
nels it  was  found  impossible  to  control  the 
shield  and  maintain  the  line  and  the  grade 
if  the  shield  were  shoved  with  closed 
doors,  and  for  good  work  it  was  neces- 
sary to  take  in  a  part  of  the  silt  through 
the  doors.  If  this  were  not  done,  the  shield 
rose  above  the  grade  and  could  not  be  kept 
down,  and  the  tunnel  itself  rose  consider- 
ably after  construction.  The  amount  taken 
in  varied  from  20  to  100  per  cent  of  the 
volume  of  the  tunnel.  The  North  River 
silt  is  so  mobile  that  it  would  be  quite 
easy  to  raise  or  lower  a  tunnel  built  in  it 
considerably,  and  thus  change  or  correct 
grade  and  perhaps  alinement. 

With  the  methods  above  described  the 
process  of  tunneling  through  a  full  face 
of  silt  has  become  safe,  quick  and  easy, 
and  it  does  not  appear  that  much  further 
improvement  can  be  looked  for  except  in 
mechanical  details — handling  muck,  shield, 
rams,  and  erecting  iron — and  organization. 

When  the  shield  was  not  entirely  in  silt, 
difficulties  appeared  that  necessitated  fur- 
ther revision  of  methods  and  considerably 
reduced  the  rate  of  tunnel  building.  When 
the  north  Hudson  tunnel  had  been  driven 
about  4,000  ft.  it  was  found  that  there  was 
a  ridge  of  rock  through  which  the  tunnel 
would  have  to  be  cut,  and  it  turned  out 
subsequently  that  the  rock  rose  in  places 
as  much  as  16  ft.  above  the  invert.  This 
was  the  first  time  in  the  history  of  tunnel 
driving  that  it  had  been  necessary  to  blast 
out  part  of  a  face  of  rock,  and  at  the  same 
time  prevent  an  inflow  of  soft  earth.  To 
overcome  this  difficulty  a  horizontal  plat- 
form was  built  in  the  shield  about  8  ft. 
above  the  invert  and  projecting  about  2  ft. 
in  front  of  the  shield,  supported  by  raking 
struts  from  below,  to  carry  the  roof  of  the 


excavation.  Then  that  portion  of  the  silt 
between  the  platform  and  the  surface  of 
the  rock  was  held  up  by  poling  boards 
strutted  to  the  shield,  while  the  rock  in 
the  invert  was  blasted  out  with  light 
charges  of  dynamite. 

This  method  of  working  was  generally 
satisfactory,  and  by  its  use  from  2  to  4  ft. 
of  tunnel  were  built  per  day.  One  diffi- 
culty that  frequently  occurred  in  connec- 
tion with  this  work  was  what  is  tech- 
nically called  a  "blow."  The  air  pressure 
in  the  tunnel,  about  35  lb.  per  sq.  in.,  was 
found  to  be  satisfactory  when  ordinary 
progress  was  made,  any  lowering  of  this 
pressure  allowing  the  silt  to  flow  ex- 
cessively. If,  for  any  cause,  the  shield  was 
kept  standing  in  the  same  place  for  a  day 
or  two,  the  silt  seemed  to  soften  consider- 
ably for  some  reason  or  other,  with  the 
consequence  that  when  progress  was  re- 
sumed and  the  shield  shoved  ahead,  the  air 
escaped,  usually  betwen  the  tunnel  lining 
and  the  shield  skin,  with  a  loud  roar, 
carrying  with  it  the  soft  silt,  and  opening 
up  communication  with  the  river;  the  pres- 
sure in  the  tunnel  fell,  the  atmosphere  be- 
came foggy,  and  unless  the  escape  of  air 
was  speedily  stopped  by  stuffing  bags  of 
sawdust,  clay,  or  other  material  into  the 
hole,  a  point  was  soon  reached  when  the 
escape  of  air  began  to  be  accompanied  by 
a  heavy  inrush  of  water.  This  was  fol- 
lowed by  a  rise  in  the  pressure  which  soon 
caused  another  blow,  and  so  on  until  the 
tunnel  was  full  of  water. 

These  occurrences  were  rather  alarm- 
ing and  delayed  the  work  considerably, 
but  very  seldom,  if  ever,  caused  loss  of 
life.  They  could  be  and  were  either  pre- 
vented, if  they  seemed  imminent,  or  cured, 
after  the  tunnel  was  flooded,  by  blanket- 
ing the  river  bed  at  the  spot  where  the 
"blow  occurred.  One  or  two  barge  loads 
of  good  clay  were  dumped  just  over  the 
shield,  and  this  replenished  the  "cover" 
that  had  been  or  was  in  danger  of  being 
blown  away. 

Another  trouble,  and  one  that  was 
doubtless  partly  responsible  for  the  occur- 
rence of  blows  in  the  Hudson  tunnels,  was 
that  every  time  the  shield  was  advanced 
the  face  was  lost  ana  the  silt  flowed  into 
the  "pockets"  of  the  shield  and  through 
the  doors.  This  delayed  the  work  by 
making  it  necessary  to  clean  out  the  pock- 
ets of  the  shield  every  "shove,"  and  con- 
tributed to  the  production  of  blows  by  de- 
nuding the  tunnel  of  just  that  amount  of 
"covering"  clay.  This  trouble  was  avoided 
in  the  Pennsylvania  tunnels  by  the  method 
of  working  there  adopted.  The  face  above 
the  rock  was  held  by  vertical  poling  boards, 
and  as  these  were  advanced  they  were 
strutted  against  the  shield.  When  the  face 
was  completely  poled,  horizontal  walings 
were  put  against  the  polings  and  held  in 
place  by  the  sliding  platforms  provided, 
and  by  struts  which  passed  through  the 
shield  against  the  tunnel  lining.  The  neces- 
sity   for    supporting    the    poling    indepen- 


dently of  the  shield  was  recognized  early 
in  the  driving  of  the  Blackwall  tunnel  in 
London,  England,  and  it  has  been  used  in 
every  tunnel  of  that  kind  driven  in  Eng- 
land since.  The  design  and  position  of  the 
shield  (the  shield  had  rolled  on  its  axis 
about  45°)  in  the  Hudson  north  tunnel 
prevented  it  being  used  there,  but  it  was 
used  in  the  Morton  street  extension  and 
probably  in  the  Hudson  south  tunnel. 

The  methods  of  working  described  above 
refer  only  to  tunnels  built  entirely  in  silt 
or  part  in  rock  and  part  in  silt,  but  entirely 
in  ground  that  is  impervious  to  air  and 
water. 

(To  be  continued.) 


Itemized  Cost  of  Burnettizing  Timber' 
and  Ties. 

The  following  data  relate  to  the  cost  of 
treating  timber  by  the  zinc  chloride  proc- 
ess, known  as  burnettizing.  The  extreme- 
ly low  cost  of  preserving  timber  in  this 
manner  will  doubtless  astonish  many  of 
our  readers  who  are  more  familiar  with 
the  relatively  high  cost  of  creosoting.  In 
this  article  we  shall  show  that  burnettizing 
costs  about  $2.50  per  1,000  ft.  B.  M.,  or  3 
cts.  per  cubic  foot;  and  in  a  subsequent 
article  we  shall  give  similiarly  detailed  fig- 
ures showing  a  cost  of  $16  per  M.  or  19 
cts.  per  cu.  ft. 

The  plant  has  a  capacity  of  2.500  ties  per 
day,  and  the  following  is  the  average  cost 
of  a  year's  work :  Cents 

per  cu.  ft. 

0.3  lb.  zinc  chloride  at  3.8  cts 1. 14 

Fuel  at  $3.50  per  ton 0.25 

Oil,  etc.    .- 0.06 

Current    repairs    o.io 

Switching  engines,   etc o.io 

Depreciation,  10%  of  $75,000  plant  di- 
vided by  2.500,000  cu.  ft 0.30 

Labor    1.05 

Total  per  cu.  ft 3.00 

The  ties  were  7x9  ins.  by  8  ft.,  contain- 
ing 3-5  cu.  ft.  each,  hence  the  cost  per  tie 
and  per  1,000  ft.  B.  M.  was  as  follows: 
Cents  Per 

per  7x9  tie.  M  ft.  B.M. 
Zinc  chloride,  at  3.8  cts.  lb.. 4.00  $0.95 

Fuel    0.87  0.21 

Oil,    etc 0.21  0.05 

Current  repairs   0.35  0.08 

Switching   engines,   etc 0.35  0.08 

Depreciation    1.05  0.25 

Labor     3.67  0.88 

Total    10.50  $2.50 

The  amount  of  zinc  chloride  per  cubic 
foot  is  somewhat  less  than  is  commonly 
used,  being  0.3  lb.  as  compared  w'ith  0.4 
to  0.5  lb.  per  cu.  ft.  For  comparative  data 
the  reader  is  referred  to  Rome's  "Preser- 
vation of  Timber,"  page  177. 

Camp's  Track,  page  948  et  seq..  gives 
some  rather  vague  cost  data,  but  contains 
good  information  as  to  the  life  of  bur- 
nettized   ties. 


Jul\ 


1907. 


ENGINEERING-CONTRACTING 


Methods  and  Costs;  Some  Old;  Some 
New. 

Road  Roller  Repairs. — The  Massa- 
chusetts Highway  Commission  had  last 
year  under  its  control  16  steam  road 
rollers.  In  1906  the  total  days' 
work  of  the  road  rollers  was  1,719.5,  an 
average  of  107.5  days  for  each  roller. 
The  total  cost  of  maintenance  for  the 
year  was  $2,468.96.  Of  this  sum  $1,725 
was  paid  for  practically  rebuilding  two 
of  the  rollers,  which  had  been  in  active 
service  since  1896-97  The  sum  of  $743.- 
96  was  expended  for  ordinary  repairs. 
Including  the  expense  of  supervision 
and  inspection  of  the  rollers,  the  aver- 
age cost  of  such  ordinary  repairs  was 
985^2  cents  per  day  for  each  roller  in  use. 

Operating  Submerged  Pumping  En- 
gine.— Extreme  higli  water  in  the  winter 
of  1907  flooded  the  pumping  plant  of 
the  Water  Department  of  Duquesne, 
Pa.,  so  that  the  pumps  were  covered 
to  a  depth  of  several  feet.  The  boiler 
room  was  also  flooded  and  the  fires  put 
out,  making  it  necessary  to  operate  the 
plant  by  steam  obtained  from  other 
sources,  and  with  the  pump  under  water. 
The  pump  was  a  1.500,000  gallon  per  24 
hours  compound  duple.x  condensing  en- 
gine and  during  the  flooding  it  was  work- 
ed with  free  exhaust  and  under  25  feet 
of  water.  The  method  of  doing  this  was 
given  by  Mr.  E.  Forrest  Williams  at 
the  recent  convention  of  the  .\merican 
Water  Works  association,  and  was  as 
follows:  Two  large  locomotives  were 
placed  as  near  to  the  pump  station  as 
possible,  the  distance  being  about  300 
feet  from  the  pump.  The  engines  were 
connected  with  the  steam  line  in  the 
building  by  two  2  in.  lines.  These  steam 
lines  were  suspended  over  the  water  by 
wire  cables.,  and  were  connected  to  the 
steam  line  at  the  top  of  one  of  the  reg- 
ular boilers  from  which  a  5  in.  steam  line 
ran  down  through  30  feet  of  water  to 
the  pumps.  A  raft  was  anchored  over 
the  engine  and  from  this  raft  the  en- 
gines operated  the  throttle  valve.  Steam 
was  turned  on  and  after  the  engine  had 
cleared  itself  of  condensed  steam,  it 
started  up  and  pumped  540  gallons  of 
water  per  minute  aganist  a  head  of  423 
feet.  The  pump  was  operated  in  this 
manner  tor  36  hours. 

Construction  of  Submerged  Sewer 
Outlet. — The  following  method  was 
used  by  Robert  R.  Evans,  city  engineer 
of  Haverhill.  Mass..  in  the  construc- 
tion of  a  submerged  outlet  for  a  sewer: 
The  iron  pipe  was  calked  together  on 
shore,  and  the  ends  stopped  by  wooden 
plugs  held  in  place  by  a  wire  cable  run- 
ning through  the  pipe.  In  this  condi- 
tion the  pipe  would  nearly  float,  and 
was  easily  handled.  On  the  rising  tide 
a  scow  was  floated  alongside  the  pipe 
which  lay  just  above  low  water  mark, 
and  lines  attached  so  that  the  continued 
rise    of    the    tide.    lifted    the    pipe.      The 


scow  was  then  swung  into  place  and  the 
pipe  lowered,  by  slacking  off  the  lines, 
into  the  channel  which  had  been  dredged 
for  it,  a  timber  guide  serving  to  properly 
locate  the  in-shore  end.  In  this  way  120  ft. 
of  pipe  was  easily  handled  in  one  length. 
When  the  pipe  was  placed,  an  earth  dam 
was  thrown  up. around  the  in-shore  end 
which  extended  beyond  low  water  mark, 
and  at  low  water  the  trench  was  pump- 
ed out  and  the  necessary  pipe  laid  to 
connect  with  the  portion  of  the  outlet 
above  the  water  mark,  which  had  been 
built  previously,  the  pressure  of  the 
water  serving  to  hold  the  plug  in  the 
outer  end,  when  the  inner  plug  was 
removed. 

Placing  Mortar  Facing. — In  the  con- 
struction of  all  concrete  abutments  built 
during  1906  under  the  supervision  of  the 
Massachusetts    Highway   Commission,   a 
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Fig.  1. 

mortar  made  of  a  mixture  of  1  part  of 
cement  to  1  part  of  sand  was  used  on  the 
face  to  a  depth  of  V/2  ins.  This  was 
placed  by  using  the  thin  metal  diaph- 
ragm (shown  in  Fig.  1),  separating  the 
richer  front  mortar  from  the  standard 
concrete,  and  withdrawing  the  diaph- 
ragm when  the  concrete  was  in  place 
and  before  it  had  set  appreciably.  Usu- 
ally three  of  these  diaphragms  were 
found  necessary  to  carry  on  the  work 
properly. 

-Another  method  of  placing  mortar  fac- 
ing has  been  largely  used  in  the  West 
especially,  during  the.  past  few  years. 
The  mold  used  consists  of  a  sheet  iron 
plate  8  ins.  wide  and  about  6  ft.  long 
having  riveted  across  it  on  one  side  lj4 
in.  angles  spaced  about  2  ft.  apart.  One 
edge  of  this  plate  is  provided  with 
handles  as  shown  in  Fig.  2.  The  method 
of  operating  the  mold  is  as  follows:  The 


Fig.  2. 

plate  is  set  up  against  the  face  of  the 
form  with  its  angle  ribs  close  against 
the  timber.  In  this  position  there  is  an 
open  slot  V/2  in.  wide  between  the  plate 
and  the  form.  This  slot  is  filled  with 
mortar  which  is  tamped  thoroughly  and 
immediately  afterward  the  concrete 
backing  is  deposited  behind  the  plates. 
The  plate  is  then  withdrawn  by  the 
handles   and    the      backing     and      facing 


rammed  together  to  a  close  bond.  The 
essential  principal  in  this  method  is  to 
secure  as  nearly  as  possible  the  simul- 
taneous construction  of  the  concrete 
backing  and  the  mortar  facing.  It  will  be 
noted  that  by  varying  the  size  of  the  angle- 
ribs  any  desired  thickness  of  mortar  facing 
can  be  constructed. 

Cinder  Roads. — Several  miles  of  road 
have  been  constructed  of  soft  coal  cind- 
ers in  and  near  Council  Bluffs,  la.  This 
material  was  used  owing  to  the  lack  of 
stone  suitable  for  macadam,  the  lime- 
stone in  that  neighborhood  being  nearly 
worthless  for  that  purpose,  and  suitable 
stone  being  far  distant.  The  method  of 
constructing  these  roads  as  given  in  a 
letter  to  the  editors  from  Mr.  W.  F. 
Baker,  Supervisor  of  Pottawattamie 
County,  Iowa,  is  as  follows :  "We  use 
about  800  sq.  yds.  of  cinders  per  mile 
and  this  leaves  them  about  5  ins.  thick 
and  10  ft.  wide  upon  the  surface  of  the 
road.  We  then  plow  the  roadbed  to  a 
depth  of  about  5  in.  below  the  cinders 
and  10  ft.  wide,  thus  thoroughly  mi.xing 
the  cinders  with  the  dirt, — about 
one  half  of  each.  We  then  use 
a  blade  grader  moving  this  mix- 
ture outward  from  the  center  to  the 
depth  plowed  and  10  ft.  wide,  finding 
a  smooth  hard  surface  that  is  rolled 
thoroughly.  We  then  move  this  mixture 
back  with  our  grader,  spreading  it  even- 
ly over  this  hard  surface  about  2  ins. 
thick  at  a  time,  following  each  layer 
with  a  heavy  roller,  thus  building  up  till 
it  conforms  to  the  road-bed  upon  each 
side,  and  sloping  from  the  center  out- 
ward about  XYz  ins.  to  the  foot.  Cinders 
cement  equally  well  with  hill  clay,  black 
soil,  or  gumbo,  but  not  so  well  with 
sandy  soil.  We  have  had  this  system 
of  road  in  use  over  one  year  where  there 
has  been  exceedingly  heavy  traffic  with 
narrow  tires  and  we  believe  it  is  equal 
in  durability  to  macadam,  much  easier 
and  more  cheaply  repaired  and  costing 
not  to  exceed  one  tenth  as  much  in  this 
locality.  This  road-bed  is  not  only  ex- 
ceedingly hard  but  tough  so  rubber  tires 
do  not  pick  it  up  and  when  displaced 
with  shoe  corks,  it  cements  again  under 
pressure  while  rain  has  no  effect  upon 
it.  This  form  of  road  leaves  a  dirt  road 
on  each  side  for  the  travel  in  dry  weath- 
er, which  I  considered  very  important. 
As  to  the  cost,  if  you  were  to  pa\-  25 
cts.  per  yard  for  the  cinders,  and  then 
haul  them  from  one  to  two  miles  to  your 
road,  your  road  when  completed  would 
cost  not  to  exceed  $500  per  mile." 


Bids  on  contracts  amounting  to  about 
$9,000,000  for  work  on  the  New  York 
State  Barge  Canal  will  be  asked  soon. 
Plans  for  the  work  were  approved  some 
time  ago  and  the  delay  in  calling  for  bids 
is  said  to  be  due  to  the  failure  of  the 
attorney  general  to  approve  the  form  of 
contract. 
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Recent  Progress  in  the  Asphalt  Pav- 
ing Industry. 

IIY    (I.IFKURD    RICHAKUSON. 

(Comimicd  from  Jtnic  iO  issue.) 
One  of  the  greatest  advances  in  the  in- 
dustry of  late  years,  which  has  been  ren- 
dered possible  by  the  enormous  develop- 
ment of  the  Portland  cement  industry  in 
the  United  States  and  the  consequent  re- 
duction in  price  of  this  material,  is 
the  construction  of  the  foundation  with 
this  more  impervious  material.  It  may 
be  safely  said  that  no  asplialt,  or  in  fact 
any  other  form  of  pavement,  can  be  con- 
sidered of  standard  form  unless  it  is  sup- 
ported on  a  Portland  cement  concrete  base 
of  suitable  thickness.  It  would  seem  that 
this  must  have  been  self-evident  for  years, 
and  provision  for  such  a  construction  has 
been  very  general,  but  it  is  still  too  often 
neglected.  In  the  Borough  of  Manhattan, 
New  York  City,  the  condition  of  the  as- 
phalted streets  to-day,  and  it  must  be  con- 
fessed that  it  is  not  satisfactory,  is  entirely 
due  to  the  fact  that  they  have,  as  a  rule, 
no  proper  foundation.  There  are  but  two 
or  three  streets  which  have  a  suitable  base 
of  Portland  cement  concrete,  among  them 
Fifth  Ave.  and  Park  Row,. while  the  inter- 
mediate course  between  the  foundation  and 
the  surface  in  these  streets  is  such  a  weak 
one  that  it  is  surprising  that  the  surface 
has  worn  as  well  as  it  has  during  its  ten 
years"  use  on  Fifth  Ave.  Almost  all  of  the 
sheet  asphalt  streets  of  the  Borough  of 
Manhattan  are  laid  on  old  stone  pavements, 
many  of  them  on  stone  blocks  which  have 
been  disturbed  and  turned  upon  their 
broader  side,  thus  causing  great  instability 
and  tendency  to  vibration  in  the  bituminous 
surface,  which  eventually  results  in  its  dis- 
integration. This  practice  originated  in  the 
introduction  of  asphalt  pavements  into  the 
Borough  before  1890,  when,  for  motives  of 
economy  and  because  the  streets  which  were 
paved  were  those  only  on  which  residences 
abut  and  of  the  lightest  travel,  the  old 
stone  pavements  were  regarded  as  suitable 
for  foundations.  As  a  matter  of  fact,  they 
were  so  to  a  certain  degree ;  but  with  the 
extension  of  asphalt  surfaces  to  the  more 
heavily  traveled  streets,  this  iniquitous  prac- 
tice, for  which  there  was  no  justification 
other  than  economy,  was  continued,  with 
the  result  which  we  see  to-day. 

No  stronger  contrast,  nor  one  showing 
more  strikingly  the  difference  between  as- 
phalt pavements  with  suitable  and  unsuit- 
able foundations,  can  be  asked  for  than  a 
comparison  of  the  behavior  of  pavements 
of  this  type  in  the  Boroughs  of  Manhattan 
and  Brooklyn.  In  the  latter  borough  a  suit- 
able Portland  cement  concrete  foundation 
has  been  very  generally  provided  in  con- 
trast to  the  weak  bases  employed  in  Man- 
hatt.nn,  with  results  which  are  very  evident. 
This,  too,  is  more  striking  when  it  is  known 
that  the  asphalt  mixtures  which  have  been 
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laid  in  Brooklyn  arc  not  of  the  high  stan- 
dard that  they  might  be.  TIic  less  satisfac- 
tory mi.xlures  have  done  better  in  Brook- 
lyn on  a  well-constructed  base  than  the 
high-grade  mi.\tures  in  Manhattan  on  weak 
bases,  for  it  is  a  fact  that  the  greater  part 
of  the  mixtures  which  have  been  laid  in  the 
latter  borough  since  1896  has  been  the  ideal 
one  corresponding  in  composition  to  that 
which  has  been  previously  described.  It  is 
astonishing  that  the  municipal  authorities, 
who  are  responsible  for  the  construction  of 
the  asphalt  pavements  in  Manhattan,  do  not 
seem  to  be  alive  to  the  situation  in  this  di- 
rection and  in  another  which  will  be  de- 
scribed. On  the  contrary,  the  results  of  the 
use  of  an  inferior  base  do  not  seem  to  have 
any  impression  on  them. 

With  a  suitable  Portland  cement  con- 
crete foundation  and  a  wearing  surface  of 
the  standard  type,  every  provision  for  a 
lasting  form  of  asphalt  pavement  for 
streets  which  carry  a  heavy  and  continual 
traffic,  such  as  that  supported  by  Fifth  Ave. 
in  New  York,  which  at  its  busiest  hour 
amounts  to  more  than  14,000  per  day  of 
twelve  hours,  has  not  been  made.  It  is 
equally  important  that  the  :ntermediate 
course  between  the  surface  and  the  founda- 
tion should  be  of  rigid  construction.  This 
course,  as  it  has  been  used  since  1889,  was 
an  inheritance  from  the  old  coal-tar  pave- 
ments of  Washington,  D.  C.  The  base  in 
this  i;avement  consisted  of  large  broken 
stpne,  2;<2  ins.  in  size  coated  with  tar.  The 
interstices  in  the  surface  of  such  a  founda- 
tion were  necessarily  large,  and  it  would 
not  have  been  economical  to  use  a  fine 
surface  mixture  of  sand  and  tar  directly 
upon  it,  as  much  would  have  been  lost 
therein.  It  was  the  custom,  therefore,  to 
apply  a  course  of  finer  stone  of  about  i  in. 
size,  coated  while  hot  with  melted  tar,  thus 
obtaining  a  surface  which  was  close  and 
sufficiently  smooth  to  permit  of  appljing 
the  surface  mixture  without  great  loss. 
This  was  known  as  a  binder  course. 

The  earlier  asphalt  pavements  were  of  a 
form  of  construction  which  provided  for 
the  application  of  the  surface  mixture  direct- 
ly to  the  hydraulic  concrete  foundation. 
These  early  mixtures  were  not  prepared  on 
other  than  an  empirical  plan  and  were  not 
stable.  With  nothing  to  tie  to  on  the 
smooth  foundation,  they  were  very  apt  to 
push  out  of  shape,  and  become  very  wa\T 
under  travel.  When,  in  the  year  mention- 
ed, it  was  decided  to  abandon  the  laying 
of  coal-tar  pavements  in  Washington,  the 
only  change  possible  under  the  law.  which 
specified  that  not  more  than  a  certain  price 
should  be  paid  per  yard,  was  that  the  base 
and  binder  courses  should  remain  as  in  the 
tar  pavements,  but  that  an  asphalt  surface 
should  be  used.  This  form  of  construction 
was  found  to  be  so  desirable,  and  to  do 
away  so  satisfactorily  with  displacement  of 
the  surface  under  traffic,  that  it  was  gener- 
ally adopted  elsewhere  and  became  a  per- 
manent feature  of  asphalt  pavements.  It 
served  very  well  for  years  and  does  so  to- 


(lay  on  streets  where  the  travel  i,  not  ex- 
cessive: but  when  this  form  of  pavement 
began  to  be  applied  under  more  trying  con- 
ditions it  failed,  and  more  particularly 
^■here  the  foundation  was  not  a  rigid  one. 
The  binder  under  such  circumstances,  under 
very  heavy  loads,  such  as  coal  trucks 
carrying  as  much  as  seven  tons  of  coal  and 
similar  loads,  was  either  displaced,  or 
crushed  if  the  stone  of  which  it  was  com- 
posed was  not  an  extremely  hard  rock,  or 
the  surface  was  forced  by  the  heavy  traflic 
into  the  voids  in  the  binder  course,  thus 
disintegrating  the  pavement. 

One  of  the  greatest  improvements  in  the 
last  few  years,  but  unfortunately  one  which 
has  been  adopted  only  to  a  limited  extent, 
owing  to  the  inertia  of  our  municipal  engi- 
neers, has  been  the  change  from  a  binder 
containing  a  large  volume  of  voids,  and 
consequently  very  unstable,  to  an  interme- 
diate course  composed  of  the  same  stone  as 
the  old  binder,  but  with  the  voids  com- 
pletely filled  with  the  fine  mixture  used  for 
the  surface  course.  With  a  material  of 
such  composition,  well  cemented  with  a  bi- 
tuminous cement,  a  perfectly  stable  course 
is  obtained  between  the  foundation  and  the 
surface,  which  is  capable  of  sustaining  the 
surface  under  any  travel  to  which  it  may  be 
subjected,  without  the  slightest  vibration. 
Naturally  it  increases  the  cost  of  the  pave- 
ment slightly,  but  the  advantages  gained 
more  than  make  up  for  this,  as  a  surface 
thus  constructed  will  have  a  life  increased 
in  amount  more  than  sufficient  to  bring  the 
cost  per  year  below  that  of  one  built  on 
the  old  lines.  It  is  the  most  important 
advance  within  the  last  ten  years  in  the 
asphalt  paving  industry,  and  one  which 
should  receive  more  attention  than  it  has 
up  to  the  present  time.  With  such  a  form 
of  construction  a  very  different  condition 
of  affairs  would  be  found  in  the  asphalt 
pavements  on  the  streets  of  New  York, 
even  if  the  old  stone  blocks  continued  to  be 
used  for  a  foundation.  Unfortunately  no 
steps  have  been  taken  to  call  for  it  in  the 
specifications  of  any  of  the  boroughs.  As  a 
matter  of  fact,  Kansas  City  and  Omaha  are 
the  only  ones  which  have,  up  to  the  present 
time,  as  far  as  the  writer  is  aware,  approved 
of  such  a  form  of  construction,  although 
the  desirability  of  it  must  be  evident  even 
to  the  layman.  The  inertia  of  municipal 
authorities  is  phenomenal. 

Following  the  ideas  which  have  been  laid 
down  as  to  the  proper  methods  of  con- 
structing the  different  courses  which  go  to 
make  up  an  asphalt  pavement,  it  will  be  of 
interest  to  see  how  they  may  be  combined 
to  make  the  most  satisfactory  one  under 
different  conditions  which  may  be  met.  The 
most  difficult  problem  is  that  of  the  street 
which  is  to  carry  the  most  continuous  and 
heaviest  travel.  For  this  purpose  a  Port- 
land cement  concrete  of  at  least  6  ins.  in 
thickness  is  necessary,  and  an  even  thicker 
foundation  if  the  subsoil  base  is  not  of  the 
firmest  character — that  is  to  say,  if  the 
pavement  is  to  be  carried  over  soft  ground, 
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a  recent  lil!.  or  wliere  any  particularly  un- 
favorable environment  is  to  be  met.  Un- 
der ordinary  circumstances,  6  ins.  of  foun- 
dation is  enough  if  it  is  constructed  with 
a  high  grade  Portland  cement,  such  as  is 
now  readily  obtained  in  the  United  States, 
and  good  hard  stone,  for  which  in  many 
instances  good  gravel  may  be  substituted. 
Every  effort  should  also  be  made  that  prop- 
er drainage  of  the  base  should  be  provided 
to  prevent  upheaval  by  frost  in  northern 
climates. 

Upon  such  a  base  2  ins.  of  close  binder, 
the  stone  of  which  should  be  hard  enough 
to  carry  the  travel  without  crushing, 
should  be  laid  as  an  intermediate  course, 
and  on  this  a  wearing  surface  of  standard 
grading  and  made  with  a  bituminous  ce-  _ 
ment  which  consists  of  a  mi.\ture  of  suit- 
able bitumens,  skillfully  combined  and  han- 
dled, to  the  depth  of  an  inch  and  a  half.  A 
thicker  surface  is  unnecessary  if  it  is  care- 
fully prepared  and  laid,  owing  to  the  rigid 
character  of  the  support ;  thicker  ones,  2 
ins.,  being  demanded  only  on  open  binder 
and  with  poor  foundations.  Where  the 
travel  is  light,  the  old-fashioned  and  com- 
mon form  of  construction  may  be  employed, 
although  it  will  prove  only  a  momentary 
economy,  and  in  some  residence  streets  an 
old  stone  or  brick  pavement  may  be  eco- 
nomically and  successfully  used  as  a  foun- 
dation. 

In  addition  to  the  advances  in  the  tech- 
nology of  the  asphalt  paving  industry  and 
in  the  form  of  construction  of  such  pave- 
ments, there  has  been  a  distinct  improve- 
ment in  the  plants  which  are  in  use  for  re- 
fining the  crude  asphalt  and  in  turning  out 
the  binder  and  surface  mixtures,  which 
must  be  sent  in  a  heated  condition  to  the 
street.  These  improvements  are  largely  in 
the  line  of  economy  and  uniformity  of  pro- 
duction and  in  the  type  of  portable  plant 
which  can  be  moved  from  place  to  place 
with  little  expense,  for  work  in  cities  of  the 
smaller  size  where  the  area  to  be  paved 
does  not  justify  the  erection  of  a  permanent 
plant. 

At  the  larger  refineries  250  tons  of  as- 
phalt can  be  refined  or  dried  in  a  day,  for 
refining  consists  practically  and  almost  en- 
tirely in  the  removal  of  water  and  the 
more  volatile  oils  at  a  temperature  of  about 
325°  F.  For  this  purpose  the  material  is 
not  subjected  to  fire,  w-hich  might  frequent- 
ly be  the  cause  of  overheating  it,  but  is 
heated  by  high-pressure  steam  in  coils,  and 
is  agitated  to  accelerate  the  process  by  dry 
steam.  In  this  way  a  very  uniform  and 
perfect  product  is  obtained,  none  of  which 
has  been  overheated  or  coked,  and  every 
lot  of  which  can  be  used  in  the  paving  plant 
in  exactly  the  same  way  and  without  vary- 
ing the  proportions  of  flux  or  of  the  as- 
phaltic  cement  in  use  in  the  mixtures. 

In  place  of  the  permanent  plant  which  in 
the  early  days  it  was  necessary  to  erect 
wherever  a  pavement  was  to  be  laid,  port- 
able plants  upon  railroad  cars  are  now 
available,  which  can  be  moved  to  any  point 
where  work  is  to  be  done,  and  moved  on 


again  to  the  next  point  when  it  is  complet- 
ed. A  very  successful  form  recently  intro- 
duced occupies  but  one  flat  car  and  can  be 
set  up  and  dismantled  at  small  cost.  This 
is  a  great  advance  over  the  two-car  plant 
which  was  in  use  for  several  years,  and 
which  was  very  expensive  to  put  in  com- 
mission and  to  take  down.  The  possibility 
of  working  in  this  way  has  rendered  it 
feasible  to  undertake  a  much  smaller 
amount  of  work  in  our  smaller  towns, 
which  would  otherwise  cost  a  prohibitive 
price  when  done  with  a  permanent  plant. 
The  result  of  all  these  economies  which 
have  been  introduced  into  the  industry,  on 
the  mechanical  side  alone,  has  been  that 
sheet  asphalt  is  now  laid  at  prices  very 
much  lower  than  was  the  case  but  a  few 
years  ago,  while  the  character  of  the  work 
is  much  better,  owing  to  the  greater  'ntelli- 
gence  of  those  employed  in  the  industry 
and  the  more  scientific  basis  upon  which  it 
is  conducted. 

The  pavement  has  now  stood  the  test  of 
years,  thirty  at  least,  a  test  which  no  other 
form  has  ever  withstood  with  a  success  to 
be  compared  with  it  in  the  United  States. 
More  than  50,000,000  yards  have  been  laid, 
and  it  is  not  surprising  that  in  such  an 
area  some  poor  work  has  been  done,  even 
by  the  best  contractors  under  unfavorable 
circumstances,  and  more  by  those  not  pos- 
sessed of  the  requisite  skill  or  expert  super- 
vision. The  pavement  is  no  longer  a  nov- 
elty, and  the  American  people  dearly  love 
something  new  and  experimental.  Competi- 
tors constructing  other  kinds  of  pavements 
delight  in  criticizing  it  and  in  making  com- 
parisons of  its  merits  with  those  of  their 
own  form,  which  is  generally  of  an  experi- 
mental nature.  Nevertheless  it  continues  to 
increase  in  area  every  year.  In  1904,  4,849,- 
731  sq.  yds.  were  contracted  for  in  the  United 
States ;  in  1905,  5,912,375  sq.  yds. ;  and  in 
1906  (to  January  31,  1907),  7,241,721  sq. 
yds.  In  these  three  years  it  was  la."d  in  no 
towns  of  less  than  50,000  inhabitants,  and 
in  19  towns  of  between  50,000  and  100,000 
inhabitants,  while  in  1906  it  was  introduced 
into  12  small  cities  where  it  had  never  been 
laid  before.  In  spite  of  continued  criticism 
of  an  unfavorable  nature,  its  development 
is  continuing.  Such  attempts  to  discredit 
it  may,  however,  be  regarded  merely  as  a 
compliment,  as  it  is  only  its  success  which 
compels  this  on  the  part  of  its  opponents. 

The  greatest  difficulty  which  retards  the 
construction  of  a  better  form  of  asphalt 
pavement  to-day  is  the  fact  that  our  munic- 
ipal engineers  do  not  understand  the  lines 
on  which  it  is  developing,  and  continue  to 
demand  the  older  form  of  construction  or 
are  taken  by  some  novelty  which  has  not 
been  subjected  to  the  necessary  service  tests 
for  more  than  the  shortest  period.  As  it 
is,  the  asphalt  pavements  which  are  being 
constructed  to-day,  even  on  the  old  lines, 
are  a  distinct  advance  over  those  which 
were  laid  but  a  few  years  ago.  The  future 
of  the  sheet  asphalt  pavements  is  a  bright 
one  from  the  point  of  view  of  the  technolo- 
gist, the  engineer,  and  the  citizen. 


Some  Notes  On  the  Use  of  Well  Drills 

in  Prospecting  for  Minerals,  with 

Examples   of  Cost  of 

Operation. 

Well  drilling  o\itfits  have  entered  the 
field  of  the  diamond  drill  as  a  means  of 
prospecting  for  ore  bodies.  Through  the 
courtesy  of  Mr.  C.  E.  Hart  of  Joplin,  Mo., 
who  has  had  extensive  experience  in  pros- 
pecting with  well  drills  both  in  the  lead 
and  zinc  mining  districts  of  Missouri  and 
those  of  the  Ely  district  in  Nevada,  we 
give  here  some  notes  on  the  use  of  well 
drills  for  this  kind  of  work  together  with 
representation  examples  of  the  cost  of  well 
drilling  operations. 

Outfit  Required. — The  selection  of  the 
proper  outfit  for  prospecting  work  should 
be  given  considerable  thought.  The  first 
determining  factor  should  be  the  extreme 
depth  to  which  the  drilling  is  to  be  car- 
ried. For  depths  from  100  to  300  ft.  a 
Keystone  No.  3  machine  is  very  satisfac- 
tory and  for  depths  from  300  to  500  ft. 
the  same  make  No.  5  machine  will  be 
found  to  do  most  excellent  work.  For 
depths  greater  than  500  ft.  one  of  the 
largest  Keystone  machines  should  be  used. 
While  for  drilling  ahead  of  a  steam  shovel 
from  10  to  60  ft.  for  blasting  a  No.  3 
machine,  with  friction  hoist,  is  all  right,  a 
machine  with  cog  and  gear  hoist  should 
be  used  for  other  purposes.  These  ma- 
chines cost  f.  o.  b.  at  the  works,  about 
$1,300  for  the  No.  3  and  about  $1,500  for 
the  No.  5.  A  recent  shipment  of  three 
No.  5  drills  with  a  complete  outfit  of  extra 
parts  and  fishing  tools  cost  $4,792.17.  It 
has  been  shown  that  these  machines  arc 
an  absolute,  urqualified  success  wherever 
the  ore  is  in  large  deposits  or  in  blanket 
formation.  "Just  as  accurate  a  record  of 
the  ground  can  be  secured  as  with  a  dia- 
mond drill  and  at  le?s  than  one-third  the 
cost.  There  is  no  formation  where  they 
won't  drill  a  hole,  and  samples  have  been 
taken  from  ground  where  the  diamond 
failed  to  make  a  hole." 

All  machines  should  be  fitted  with  trac- 
tion road  gear.  With  this  gear  a  grade  of 
15  per  cent  can  be  safely  moimted  if  the 
surface  is  hard  enough  to  give  traction  to 
the  rear  driving  wheels.  If  the  ground 
surface  is  loose  enough  to  allow  the  wheels 
to  slip  much  the  machine  will  sometimes 
=tall  on  level  ground.  With  mud  hooks 
the  machine  can  be  sent  through  fairly 
deep  mud  providing  it  is  not  too  stiff.  A 
six-horse  term  will  handle  a  No.  4  ma- 
chine weighing  12,000  lbs.,  very  nicely  and 
a  ten-horse  team  will  handle  a  Xo.  5  ma- 
chine weighing  18,000  lbs. 

The  equipment  required  for  each  ma- 
chine will  naturally  depend  upon  the 
locality  of  its  service.  If  the  machines 
are  to  be  used  near  a  repair  shop,  the 
regular  outfit  furnished  by  the  manufac- 
turers is  all  that  will  be  needed  but  if  they 
are  to  be  sent  into  country  away  from 
such   facilities  and   from  the  railway  quite 
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a  iiuiubcr  of  extras  arc  absolutely  iiccdcJ. 
A  complete  set  of  fishing  tools  should  be 
bought;  if  worked  together  one  set  will 
serve  several  machines.  Spare  parts 
should  consist  of  extra  injectors,  gauge 
glasses,  globe  valves,  belt  lace,  rubber  belt- 
ing bolts,  a  spare  cable,  four  large  inch 
screws,  fan  parts,  extra  boiler  tubes,  two 
bars  of  }4-in.  and  J4-in.  round  iron.  This 
list  will  have  to  be  made  up,  however, 
according  to  the  location  of  operations. 
It  is  always  best  by  far  to  take  along  too 
many  rather  than  too  few  parts.  For  holes 
of  greater  depth  than  300  ft.  it  is  advisable 
to  have  along  a  set  of  lo-in.  bits  to  drill 
to  say  200  ft.  and  than  finish  witli  ihe 
smaller  bits. 

Water,  Fuel  and  Oil. — As  these  drills 
are  operated  by  steam  the  question  of 
water  and  fuel  supply  is  an  important  one. 
Each  machine  requires  an  average  of  8 
bbls.  of  water  on  eight-hour  shift.  Where 
this  has  to  be  supplied  by  tank  wagon  and 
supply  tank  at  each  drill,  it  is  found  that 
an  iron  tank  of  300  gallons  capacity  for 
the  wagon  is  about  as  large  as  can  be 
handled.  A  wooden  tank  10  ft.  long,  4  ft. 
wide  and  3  ft.  deep  will  supply  enough 
water  for  two  eight-hour  shifts.  These 
tanks  should  be  set  on  runners  made  of 
6x8-in.  timbers  so  that  they  can  be  drawn 
after  the  drills  when  moving  to  another 
location.  In  the  matter  of  fuel  three- 
quarters  of  a  cord  of  good  wood  or  % 
ton  of  soft  coal  will  run  a  drill  one  eight- 
hour  shift.  Half  a  ton  of  black-'^mith's 
coal  will  be  ample  for  tool  sharpening  for 
a  month  unless  the  work  is  in  very  hard 
formation.  One  pint  of  cylinder  oil  and 
about  the  same  quantity  of  engine  oil  will 
serve  a  machine  for  one  shift.  If  a  night 
shift  is  run  coal  oil  must  be  provided. 

Setting  Up  and  Operating  Drill. — Having 
moved  the  machine  to  the  desired  location 
it  should  be  set  level,  with  the  fuel  and 
the  water  tank  within  easy  reach,  and  the 
derrick  raised.  Although  means  arc  pro- 
vided for  raising  the  derrick  from  the 
machine  much  the  better  way  is  to  fasten 
the  drilling  cable  where  possible  to  a  tree 
or  rock  some  distance  ahead  of  the  ma- 
chine and  raise  it  with  the  engine;  it  is 
not  nearly  so  hard  a  strain  on  the  machine. 
After  the  derrick  is  raised  the  hole  is 
started  with  a  spud,  and  after  the  top  and 
gravel  are  penetrated  a  piece  of  casing  is 
put  down  to  keep  the  hole  open.  No  liole 
should  be  drilled  deeper  than  100  ft.  with- 
out using  the  jars.  The  cuttings  are 
pumped  out  with  the  sand  pump  every  5 
ft.,  and  water  enough  kept  in  the  hole  to 
make  the  drilling  easy.  If  the  hole  caves 
it  must  be  cased  off  until  the  formation 
will  stand.  It  is  well  to  provide  an  ample 
supply  of  7^^  and  S->^-in.  casing  and  some 
lo-in.  casing.  Some  holes  will  be  found 
that  will  need  to  be  cased  off  all  the  way 
down  and  it  is  quite  impossible  to  drill  in 
soft  ground  without  casing. 

In  arranging  the  work  it  has  been  found 
.    great  help  in  keeping  the  cost  per  foot 


DRIL-L.     FREICORD 

Nevada  Consolidated  Copper  Co. 

For  the  Shift  ending 190. 

Previous  depth  of  hole 
Present  depth  of  hole 
Number  of  feel  rlrillcd 
Hours  drilled 

Hours  Lost 

Barrels  of  water  used 
Cords  of  wood  used 
Formation ..... 
Location  of  Hole 
Number  of  hole. . 

Drill  man\  wages 

Helper's  wages  % 

Cost  per  foot  of  drilling  this  shaf  % 

REMARKS: 

SIGNED 
FORE.M.\N 


Fig.  1. — Card  for  Recording  Cost  of  Drill   Work. 


down  to  run  either  three  eight-hour  shifts 
or  two  twelve-hour  shifts.  Much  better 
results  are  secured  in  this  way  than  by 
operating  one  shift  per  day.  In  the  winter 
it  is  necessary  to  provide  a  shelter  for  the 
men.     For  this   purpose   a  portable  house 


to    fasten    together    with    straps    and    bolts 
will  answer  very  well. 

Recording  the.  Drill  Work. — Recording 
the  work  done  in  concise  and  convenient 
form  is  a  very  important  item  in  prospect- 
ing   with    well    drills.      Daily    time    cards 


DAILY    DRILLING    RECORD 

Nevada  Consolidated  Copper  Co. 


Ruth,  Nevada, 190. 


To 


Mr General  Manager 

Drill  Rig  No.  I 

Location.     Name  of  Claim 

Present  depth  of  hole  .  

Previous  depth  of  hole 

Feet  of  drilling  this  shaft  . 

Hours  drilling 

Hours  lost 

Drill  man'-:  name.  .  .  . 

Helper's  namej 


Drill  Rig  No.  2 

Location.     Name  of  Claim  

Present  depth  of  hole  .  , 
Previous  depth  of  hole  . 
Feet  of  drilling  thi?  '^hatt 
Hours  drillinR ,  , 

Hours  lost 

Drill  man's  name 

Helper's  name 

Above  report  is  for  time  ending 
Remarks 


Fig.  2.— Card  for  Keeping  General  Record  of  Drill  Work. 


July  3.   1907. 

should  be  filled  out  by  each  drill  man  as 
he  comes  off  the  shift.  Sample  cards  are 
shown  by  Figs,  i  and  2.  The  card  shown 
in  Fig.  I  is  for  recording  the  cost  of  the 
work  and  that  shown  in  Fig.  2  is  for  keep- 
ing a  general  record  of  the  work.  From 
the  daily  time  cards  the  superintendent 
makes  up  his  report  to  the  company  at  the 
completion  of  each  hole. 

For  recording  the  formation  in  detail, 
a  sample  of  the  ground  passed  through 
should  be  taken  every  20  ft.  or  at  every 
change  in  the  formation.  This  sample 
should  be  marked  and  put  in  bottles  for 
future  reference.  After  the  ore  is  entered, 
most  careful  samples  should  be  taken 
every  3  ft.  In  prospecting  for  gold,  silver 
or  copper  these  samples  should  be  put  in 
an  iron  tub  and  the  water  evaporated  over 
a  slow  fire,  after  which  they  should  be 
quartered  down  and  sent  to  the  chemist 
for  the  determination  of  their  value. 

In  some  cases  it  is  even  desirable  to 
have  a  photograph  of  ■  the  hole  and  the 
formation  penetrated.  An  apparatus  has 
been  perfected  that  will  give  a  very  good 
photograph  of  a  hole,  and  show  the  ore 
in  view  if  it  is  plain  enough  to  make  an 
impression.  Photographs  have  even  been 
taken  with  a  moving  film  giving  a  con- 
tinuous impression  of  the  hole  for  over 
100  ft.  While  care  should  be  exercised  in 
taking  samples  of  zinc  and  lead  it  is  not 
necessary  to  spend  the  same  amount  of 
time  on  them ;  it  is  seldom  necessary  to 
know  their  average  value  per  ton,  only 
the  extent  of  the  ore  body. 

A  complete  record  of  every  hole  should 
be  kept  in  a  book,  with  the  exact  location 
surveyed  in,  and  a  map  made  of  the  claim. 
On  one  page  of  the  book  the  hole  is  drawn 
to  '^cale,  with  all  the  different  formations 
shown  by  colors  and  the  changes  of 
ground  noted.  On  the  other  side  of  the 
page  is  a  record  of  the  hole.  Date  of  com- 
mencement, completed,  drillmen's  and  help- 
ers' names,  depth  of  hole,  where  water 
was  found,  assay  of  ore ;  total  cost,  cost 
per  foot,  and  in  general  as  complete  a 
record  a<  it  is  possible  to  obtain.  It  is 
desirable  to  have  this  book  got  up  in  the 
form  of  a  loose  leaf  ledger  so  that  the 
record  may  be  made  on  a  typewriter  and 
duplicate  made  if  desired. 

Cost  of  Operation. — The  cost  of  well 
drilling  work  for  prospecting  will,  of 
course,  vary  widely.  The  location  of  the 
work  in  relation  to  source  of  supplies  and 
repair  positions,  the  season  of  the  year  in 
which  the  work  is  done,  the  formation 
penetrated,  the  rates  of  wages,  etc.,  all  in- 
fluence these  figures.  In  illustration  of 
this  fact  the  following  general  statements 
are  given  with  two  or  three  detailed 
records  selected  to  show  varying  condi- 
tion? : 

Some  drilling  done  at  Ely,  Nevada,  this 
year  in  rhyolite  reached  a  record  of  54  ft. 
in  eight  hours  or  63^  ft-  sn  hour.  In  por- 
phyry, however,  a  good  day's  work  was  I 
ft.  per  hour  including  ajl  stops.    In  the  Ne- 
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vada  work  the  wages  per  eight  hour  shift 
was  as  follows  : 

P/',ll'"en   $400 

Helpers   325 

Feamstcr  and  two-horse  team 6.50 

Teamster  and   four-horse  team 10.50 

In  the  Missouri  lead  and  zinc  field  the 
figures  are  about  one-third  less.  The  con- 
tract price  in  Missouri  for  holes  down  to 
200  ft.  is  from  $0,90  to  $1  per  foot,  and  a 
greater  rate  for  deeper  holes.  Drilling 
costs  in  this  district  about  $0.65  per  foot 
on  an  average.  It  was  found  in  drilling 
some  6,000  ft.  in  Nevada  that  the  costs 
averaged  close  to  $3  per  foot.  A  large 
part  of  the  difference  was  for  wood  for 
fuel  and  in  the  cost  of  teaming;  in  fact 
the  cost  of  hauling  wood  and  water  to  the 
machines  was  nearly  one-fourth  the  total 
cost.  Wood  cost  at  the  drill  $6  per  cord 
and  water  cost  I  ct.  per  gallon.  Black- 
smith's coal  and  oil  also  cost  more.  As 
showing  the  two  extremes  of  cost  per  foot 
the  following  detail  costs  of  two  holes  are 
given  from  actual  records : 

Hole  Drilled  Through  Lime  and  Flint  in 
Missouri  at  a  Contract  Price  of  $1  per 
Foot. 

Per 
Labor :  Total      Foot 

2    drillmen    at    $3     per     10 
hours    

2  helpers   at  $2.25    per     10 

hour.''    • $144.00  $0.7200 

Supplies : 

Fuel    coal    6.50  0.0325 

Blacksmith's    coal     i.oo  O.0050 

Oil.  cylinder  and  engine...  i.io  0.0055 

Maintenance: 

Repairs  and  depreciation...  7.40  0.0370 

Total    $160.00    $0.8000 

At  the  contract  price  of  $r  per  foot  the 
construction  profit  was  $40  or  20  cts.,  per 
foot. 

Hole  Drilled  Through  Rhyolite  and  Soft 
Lime  in  Nevada;  Hole  280  ft.  Deep. 

Per 
Labor :  Total       Foot 

3  drillmen     at     $4     per    8 
hours  

3    helpers    at    $3.25    per    8 

hours    $503.00  $1,796 

Superintendence    162.10  0.587 

Supplies : 

Fuel    coal    147.00  0.525 

Blacksmith's  coal    9.10  0.033 

Oil.  cylinder  and  engine.  . .  .       5.25  0.019 

Water    132.00  0.471 

Maintenance : 

Repairs  and  depreciation...     23.12  0.083 

Total  $981.57      $  3.50 

As  showing  the  effect  of  weather  and 
formation  on  the  cost  of  drilling  two  ex- 
amples of  work  in  the  Nevada  fields  are 
given.  In  the  first  case  the  work  was  done 
in  September  with  all  the  weather  condi- 
tions in  its  favor  and  the  drilling  was 
through  rhyolite  which  is  an  almost  ideal 
formation  for  this  kind  of  drilling,  it  drill- 
ing easily  and  being  homogeneous  enough 
to  retain  its  shape  without  caving.  In  the 
second  case  the  work  was  done  in  Febru- 
ary, drilling  through  porphyry.  The 
weather  conditions  were  unfavorable  and 
the  porphyry  was  too  soft  to  stand  up 
under    the    rush    of   the    water    and    caved 
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badly.      The    cost    of    drilling    in    the    two 

cases  was  as  follows  : 

Drilling  Hole  308  //.   Deep   in  Rhyolite. 

,    ,  P" 

Lauor :  Total       Foot 

I   dnllman  six  lo-hour  days 

at   $125   per  mo $24.18      $0,078 

I    helper    six    lo-hour   days 

at  $ioo  per  mo 19.32        0.063 

I    drillman,    17  8-hour   days 

at  $125  per  mo 68.51         0.222 

I    helper,    17    8-hour     days 

at  $100  per   mo 25.76        0.084 

1  helper,     17    8-hour     days 

at   $120   per    mo 36.00        0.117 

Supplies  and  Miscellaneous : 
H   cord    wood   per  shift   at 

at  $4.50  per  cord 77.51         0.251 

8    bbls.    water   per   shift   at 

$6.50   per   day   100.75        0.327 

2  gallons  oil  per  day 2.20        0.007 

Blacksmith's    coal,    200    lbs. 

at  $54  per  ton   5.40        0.017 

Miscellaneous  charges  162.65        0.528 

Total  for  308  ft.  hole.  .$522.28      $1,694 
Drilling  Hole  160  ft.  Deep  in  Porphyry. 

Per 
_,  Labor:  Total       Foot 

3  dnllmen  at  $4  per  shift.  .$107.50  $0,672 
3  helpers  at  $3.25  per  shift.  108.80  0679 
Supernitendence    86.40        0.S40 

Supplies  and  maintenance: 

Blacksmith's    coal     8.80  0.0S5 

Od,  engme  and  cylinder...  3.18  0019 

,^<iter    72.10  0,451 

Wo.od   72.10  0,4^1 

Mamtenance    and    dcprecia- 

t'O"   14-33  0.089 

Total  for  i6o-ft.  hole.  .$473.21  $2,956 
In  the  case  of  the  second  hole  in  por- 
phyry six  days'  time  were  lost  while  wait- 
ing for  casing.  The  rock  caved  badly, 
preventing  the  gaining  of  greater  depth. 
More  than  one-third  of  the  total  time  was 
taken  up  in  casing  the  hole. 


The   Chicago    Drainage    Canal    Work 
South  of  Lockport,  111, 

At  a  meeting  of  the  Western  Society 
of  Engineers,  held  on  June  21,  Mr.  Isham 
Randolph,  M.  Am.  Soc.  C.  E.,  the  retiring 
chief  engineer  of  the  Sanitary  District  of 
Chicago,  gave  a  lecture  on  the  work  al- 
ready accomplished  and  planned  for  the 
future  on  the  extension  of  the  Chicago 
Drainage  Canal  beyond  the  original  ter- 
minus at  Lockport,  111.  Incidentally  Mr. 
Randolph  pointed  out  that  in  this  new 
work  the  idea  had  been  kept  in  mind  con- 
stantly that  the  present  sanitary  and  water 
power  canal  would  ultimately  be  a  link 
in  a  great  waterway  from  Lake  Michigan 
to  the  Mississippi  River  and  spoke  a  word 
in  favor  of  the  general  development  of 
waterways  to  supplement  the  railways  of 
the  country  in  their  task  of  handling  the 
rapidly   growing  transportation   business. 

The  Chicago  Drainage  Canal  ended 
originally  at  Lockport,  III.,  28  miles  from 
Chicago.  Here  the  water  passed  over  a 
bear  trap  dam  and  through  gates  into  the 
Desplaines  River,  which  was  widened  at 
that  point  to  receive  the  additional  flow. 
The  extension  beyond  Lockport  reaches  to 
Joliet.  some  five  miles  further.  Its  pur- 
pose   was:     Cl)    to    develop    hydro-electric 
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power  by  taking  advantage  of  the  fall 
in  the  Dcsplaincs  River,  and  (2)  to  provide 
another  link  in  the  Lake  Michigan-Gulf  of 
Mexico   waterway. 

The  extension  to  Jolict  may  be  divided 
into  three  sections:  (l)  the  headrace  10,- 
"00  ft.  long  with  a  inininiuni  depth  of  22 
ft. ;  (2)  the  power  house  locks  and  safety 
dam ;  and  (3)  the  tailrace  below  the  pow- 
er house. 

The  headrace  is  formed  by  an  earth  and 
stone  embankment  on  one  side  and  a  re- 
taining wall  backed  up  by  rock  on  the 
other  side.  Between  these  boundaries  is 
cut  the  main  channel  160  ft.  wide  and  to 
such  depth  as  will  give  the  required  22  ft. 
depth  of  water.  The  distance  between  em- 
bankments is  considerably  greater  than  160 
ft.,  so  that  the  headrace  when  filled  will 
form  a  rather  wide  waterway  with  a  chan- 
nel 22  ft.  deep  and  160  ft.  wide  through- 
out its  length.  The  object  of  this  con- 
struction was  to  provide  a  large  volume 
of  water  behind  the  head  gates  of  the  pow- 
er house  to  reduce  fluctuations  of  head  due 
to  locking  vessels  through  when  the 
waterway  is  operated  as  a  ship  canal. 

The  power  house  is  a  two-story  concrete 
block  building  386x159  ft.  and  provides  for 
eight  wheel  pits  and  one  e.Kciter  pit.  Each 
wheel  pit  contains  six  wheels  mounted  on 
a  common  shaft.  The  forebay  is  protected 
from  floating  in  by  a  concrete  wall  pierced 
with  submerged  arches.  The  deflected 
ice  passes  along  the  wall  to  a  gate 
which  is  an  interesting  combination 
of  a  bear  trap  dam  and  a  Taintcr  gate, 
and  thence  into  the  tailrace.  .Mongside 
this  gate  is  the  lock  for  the  Illinois  & 
Mississippi  Canal  and  parallel  to  this  lock 
a  site  is  reserved  for  the  larger  ship  canal 
lock  which  it  is  expected  that  the  future 
will  make  necessary. 

One  of  the  most  notable  structures 
called  out  by  this  work  is  the  safety  dam 
provided  to  prevent  the  flooding  of  Joliet 
and  the  reaches  below  in  case  of  a  break 
at  the  head  works.  This  safety  dam  was 
worked  out  in  the  shape  of  a  large  butter- 
fly valve.  This  .structure  is  located  up 
stream  from  the  forebay  and  when  closed 
will  shut  oflf  the  flow  of  water  completely. 
Briefly  described,  a  truss  bridge  on  two 
rhasonry  piers  is  built  up  and  down  stream 
in  the  center  of  the  channel  which  has  an 
8o-{t.  clear  waterway  on  each  side  of  it. 
The  valve  is  a  framework  of  steel  180  ft. 
long  and  about  32  ft.  high  sheeted  on  the 
upstream  side  with  steel  plates,  which  is 
pivoted  vertically  at  the  center.  The  bot- 
tom pivot  sets  into  the  masonry  bottom  nf 
the  canal  and  the  top  pivot  is  carried  by 
the  bridge  truss.  Nominally  the  butterfly 
will  stand  parallel  with  the  canal  between 
the  piers.  To  operate  it,  the  gates  in  one 
wing  are  opened,  unbalancing  the  pressure 
on  the  two  sides  of  the  pivot  shaft  and 
swinging  the  valve  across  the  stream.  The 
device  is  an  exceedingly  simple  one.  This 
donation  to  the  safety  of  the  city  of  Joliet 
will  cost  some  $200,000. 


Itemized    Cost    of  Two    Howe    Truss 

Bridges    of    120   ft.  and    130   ft. 

Span,  Including  Falsework 

and  Pile  Abutments. 

In  our  issue  of  June  26  the  cost  of  a 
Howe  truss  bridge  of  150  ft.  span  built  by 
company  labor  was  given.  The  following 
data  relate  to  a  through  Howe  truss  bridge 
130  ft.  long  over  all,  for  which  a  contract 
was  let  for  the  labor  of  erecting  the 
bridge.  The  contractor  paid  bridge  car- 
penters $2.75  a  day  and  helpers  $2.00 

The  bridge  was  designed  for  a  live  load 
of  engine  and  tender  weighing  112  tons, 
followed  by  a  train  of  3,000  lbs.  per  lin.  ft. 
The  dead  load  was  1,650  lbs.  per  lin.  ft. 

The  cost  of  the  bridge  to  the  railway 
company  was  as  follows  : 

Falsework : 
840  lin.  ft.  piles  (20  piles)   delivered 

at  8  cts $  67.20 

840  lin.  ft.  piles  driven  at  12  cts....    10080 
24,000  ft.   B.  M.  timber  delivered  at 

$15     360.00 

24,000  ft.   B.   M.  timber  framed  and 

erected  at  $7.50 180.00 

400  lbs.  iron  at  25  cts 10.00 

Total,  $5.52  per  lin.  ft.  bridge.  ..  .$718.00 

Pile  Abutments: 
1,400  lin.   ft.  piles    (40  piles,  35   ft.) 

delivered  at  8  cts $1 12.00 

1,400  lin.  ft.  piles,  driven,   12  cts...    168.00 

1,700  lbs.  iron,.  2.5  ct 42.50 

7,600  ft.  B.  M.  timber  delivered,  $15  114.03 
7.600  ft.   B.   M.   framed  and   erected, 

$7.50     57.00 

Total  for  two  abutments $493.50 

Howe  Truss  Bridge: 

29,000  lbs.  cast  iron  at  2  cts $   580.00 

34.000  lbs.  wrt.  iron,  25^  cts 850.00 

71.700  ft.  B.   M.  timber  at  $15....   1.075.00 
130    lin.     ft.     bridge     framed     and 

erected   at  $7.50 975  00 

Total    $3,480.00 

Train  service   50.00 

Total    $3.5.30.00 

Summary: 

Falsework,   materials    $   437.20 

Falsework  labor  (by  contract)....      2S080 

Pile    abuts.,    materials 268.50 

Pile    abuts.,    labor 225.00 

Howe  truss  bridge,  materials 2.515.00 

Howe   truss   bridge,   labor 975-00 

Train    service    50.00 


ir.ici   price   in   the   west   is   15   cts.   per   lin. 
fi.  Ill  crib  timber  in  place. 

The  full  cost  of  the  timber  for  the  false- 
work in  this  bridge  is  charged  against  the 
'bridge,  but,  since  most  of  it  possesses  a 
salvage  value,  not  to  exceed  half  the  cost 
(if  the  timber  (half  of  $360)  should  be  so 
charged. 

It  will  be  noted  that  the  contract  price 
of  framing  and  erecting  the  bridge  was 
$950,  which  is  equivalent  to  about  $14  per 
M  ft.  B.  M.  in  the  bridge,  exclusive  of  the 
falsework.  The  falsework  cost.  $718, 
which,  if  added  to  the  $975,  gives  a  cost  of 
$1,693.  or  $13  per  lin.  ft.  of  bridge. 

The  piles  for  the  falsework  were  driven 
in  bents  about  II  ft.  apart,  two  piles  to  the 
bent.  While  this  is  a  sufficient  support  for 
the  dead  load  of  a  Howe  truss  bridge,  it  is 
evidently  insufficient  to  support  a:iy  train- 
load  during  construction.  In  rebuilding  an 
old  bridge,  without  interruption  to  traffic, 
it  is  evident  that  the  falsework  would  be 
much  more  expensive  than  in  this  case, 
which  is  typical  of  new  construction  rath- 
er  than  of   reconstruction. 

The  following  costs  relate  to  a  Howe 
truss  bridge  120  ft.  long,  and  the  remarks 
concerning  the  130-ft.  bridge  apply  also  to 
this  one: 

Falseicork: 
5.(0  lin.  ft.  piles   (18  piles)   delivered 

at   8   cts $4320 

540  lin.  ft.  piles  driven,  12  cts 64.80 

28.000   ft.   B.   M.  at  $15 420.00 

2S.000  ft.  B.  M.  framed  and  erected. 

$7.50    210.00 

400  lbs.   iron   2.5   ct 10.00 

Total  at  $6.23  per  lin.  ft.  bridge.  .$748.00 

Pile  Abutments: 

Same  as  for  previous  bridge S  493-50 

Howe  Truss  Bridge: 

63,000  ft.  B.  M.  at  $15 $  945-00 

28.400  lbs.  wrt.  iron  at  2.5  ct 710.00 

25.400  lbs.  cast  iron  at  2  cts 508.00 

120    lin.    ft.    framed    and    erected. 

$7.50    900.00 

Total     $3,063.00 

Train   service    50.00 

Summary: 

Falsework,   materials    $   463.20 

Falsew-ork,  labor    (by  contract)  .  . .      274.80 

Pile    abutment,    materials 268.50 

Pile  abutment,   labor 225.00 

Howe    truss    bridge,   materials....  2.163.00 

Howe  truss  bridge,  labor 900.00 

Train   service    SPOO 


Crand  total.  130  lin.  ft.  at  $,?6.so.  4.751.50 
It  will  he  noted  that  there  was  no  crib, 
crib  filling  or  riprap  protection  for  the 
abutments.  It  would  not  be  excessive  to 
add  400  cu.  yds.  of  riprap  and  rock  in 
cribs,  at  $1.50  per  cu.  yd.,  and  24000  ft.  B. 
M.  (or  2.000  lin.  ft.)  of  hewed  timber  for 
two  cribs  to  protect  the  abutments.  For 
the  actual  cost  of  building  such  cribs  the 
reader  is  referred  to  Gillette's  "Handbook 
of  Cost  Data,"  page  501.     A  common  con- 


Grand  total  at  $36.20  per  lin.  ft. $4,344-50 

As  previously  stated,  no  protection  cribs, 
rock  filling,  or  riprap  are  included  in  the 
cost  of  the  abutments. 

In  subsequent  issues  we  shall  give  the 
cost  of  other  Howe  truss  bridges,  and  fin- 
ally we  shall  give  data  upon  which  to  base 
accurate  estimates  of  the  cost  of  such 
bridges  for  all  spans  from  40  ft.  up  to  150 
ft. 
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Method  of  Construction  of  the   Water    Power    Plant    on 
the  Chicago  Drainage  Canal. 

BY    LE  ROY   K.    SHERMAN.* 

The  hydro-electric  development  of  36,000  h.  p.  by  the  San- 
itary District  of  Chicago  near  Lockport,  111.,  is  now  nearing 
completion,  as  shown  by  the  accompanying  recent  illustra- 
ttions  and  before  the  end  of  the  year  electric  power  will  be 
transmitted  to  the  sub-stations  at  Chicago. 

Excavations  of  tail-race  and  the  construction  of  the  walls 
and  levees  of  the  head-race  were  begun  in  October,  1903, 

The  power  house,  with  tail-race  excavation,  is  shown  from 
the  down-stream  side  in  Fig.  1,  and  Fig.  2  shows  the  power 
house  from  up  stream  with  the  completed  levee  walls  and 
fender  wall  of  submerged  arches,  the  latter  designed  to  keep 
mit  floating  ice  from  the  forebay.  This  work  was  started 
in  May,  1905.  Fig.  3  is  a  view  of  one  of  the  eight  turbine 
chambers  in  the  power  house  showing  the  six  wheels  in  posi- 
tion on  the  horizontal  shaft  ready  for  the  upper  casing  to  be 
placed.  This  chamber  will  be  full  of  water,  which  will  pass 
through  the  wheels  and  discharge,  under  the  main  floor  of 
building,  through  curved  concrete  draft  tubes  into  the  tail 
race. 

Fig.  4  fhows  tlie  interior  of  the  power  house  with  nuc  of 


Fig  1 — Power  House  From  Down-Stream  Side. 

the  6000-kw  alternating  current  generators  directly  con- 
nected to  the  turbine  shaft,  which  shaft  passes  through  a 
stuffing  bo.x  in  the  bulkhead  wall  from  the  turbine  chamber 
just  referred  to.  The  rotor  of  this  generator  is  17  ft.  6  ins. 
in  diameter  and  revolves  at  165  r.  p.  m.  The  generator  was 
built  by  the  Crocker-Wheeler  Company.  The  single  12-in 
shaft  carrying  the  generator  and  six  54-in.  wheels  required 
very  precise  alignment.  The  method  finally  adopted  by  the 
engineer  was  as  follows:  A  fine  steel  piano  wire  was 
stretched  parallel  to  the  end  bearings  and  the  intermediate 
bearings  lined  up  by  horizontal  offsets  from  this  wire.  For 
the  vertical  alignment  a  simple  but  extremely  accurate 
water  level  was  designed  by  the  assistant  engineer,  E.  J. 
Fucik.  The  device  consisting  of  two  vessels  connected  by 
rubber  tubing  and  filled  with  water.  The  distance  between 
the  top  of  shaft  and  water  surface  was  read  over  one  bearing 
by  means  of  a  movable  hook  gauge.  The  hook  gauge  was 
then  moved  to  the  vessel  of  water  over  the  bearing  to  be 
tested.  If  the  shaft  was  level  the  gauge  readings  would  be 
the  same. 

Much  greater  precision  can  be  secured  by  these  methods 
than  can  be  obtained  by  transit  and  wye-level. 

In  conjunction  with  the  power  house  there  are  two  mov- 
able crested  dams.  Fig.  5  is  a  view  of  these  dams  under 
construction,  the  masonry  wall  at  one  side  not  yet  built.     It 


shows  very  clearly  the  features  of  the  dam.  A  cylinder  sec- 
tor is  hinged  at  the  down  stream  end  and  capable  of  being 
revolved  about  this  hinge  into  or  above  the  water  tight  cham- 
ber of  concrete.  The  operation  is  similar  to  the  present  bear- 
trap  dam  at  Lockport.  The  crest  is  raised  or  lowered  by 
admitting  water  into  the  dam  chamber  or  removing  this 
water  into  the  tail-race.  The  surface  of  water,  and  hence  the 
crest  of  dam,  may  be  maintained  at  a  constant  elevation  by 
what  are  known  as  weir  tubes.  The  view  shows  the  dam 
supported  on  shaft  props  in  its  highest  position  which  would 
cut  off  the   flow  of  water  over  the  crest. 


Fig.  2 — Power  House  From  Up-Stream  Side. 

Fig.  6  is  a  view  of  the  dams  from  the  down  stream  side. 
Mr.  E.  L.  Cooley  was  designer  of  this  structure. 

The  old  Illinois  and  Michigan  Canal  will  be  abandoned 
between  Chicago  and  Joliet  on  completion  of  the  Drainage 
Channel.  To  provide  a  passage  for  such  canal  traffic,  around 
the  34-ft.  fall  at  the  power  house,  the  canal  lock  shown  in 
Figs.  7  and  S  is  being  built.  The  former  is  a  view  in  the 
lock,  looking  down  stream  and  shows  one  of  the  immense 
tail-gates.     The  latter  is  looking  up-stream  and  shows  a  pair 
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Fig.  3 — Turbine  Chamber. 

of  headgates.  The  lock  is  22  ft.  wide,  132  ft.  long  and  has  a 
normal  lift  of  from  34  to  42  ft.  It  is  the  largest  single  lift  in 
the  world.     The  lock  walls  are  59  ft.  high. 

All  of  the  foundations  for  these  works  are  limestone 
rock.  No  special  difficulty  was  encountered  except  in  exca- 
vating certain  of  the  wheel  pits  of  the  power  house,  where 
large  clay  pockets  occurred.  In  one  instance  the  foundation 
piers  are  partially  supported,  over  the  clay,  by  an  inverted 
arch.  In  several  piers  which  spanned  wide  clay  seams  or 
which  had  but  a  slight  foothold  on  the  rock,  12-in.  I-beams 
16  ft.  long  were  bedded  in  the  concrete  to  reinforce  against 
shear.      The    v,-riter    considers    such    reinforcement    of   heavy 
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inntcrial  superior  to  reinforcement  by  equivalent  weight  of 
numerous  small  rods  for  this  class  of  foundation  work. 
I'herc  were  nmnerous  springs  of  water  issuing  from  the 
orcviccs  of  the  rocks  in  the  excavation  pits  and  before  con- 
crete was  deposited  the  spriiiKs  were  coralled  and  trained 
by  A-shapcd  drains  to  the  pump  sump  so  that  the  concrete 
ilid  not  come  in  contact  with  running  water.  It  is  useless  to 
attempt  to  plug  up  these  springs  and  unless  the  smallest 
stream  is  taken  care  of,  it  will  eat  its  way  through  the  green 
concrete  and  come  to  the  surface.  Great  care  was  taken  to 
excavate  and  concrete  clay  pockets  or  seams  near  the  up- 
stream  side   of   the   foundations,   which   would   be  subject   to 


Fig.  4 — Interior   of   Power   House. 

unequal   water   pressure   and   which    might   cause    a   washout 
or  a  "short  circuit"  of  water  between  head  and  tail  race. 

Concrete  work  was  conducted  simultaneously  with  exca- 
tion,  the  rocks  being  crushed  for  concrete.  Blasting  was 
kept  as  a  rule  over  30  ft.  from  the  concrete,  and  the  charges 
regulated  according  to  distance.  .A.n  experiment  was  made 
on  the  transmission  of  the  blow  from  blasting  through  solid 
rock.  Six  sticks  of  60%  dynamite  fired  on  one  side  of  a  wall 
of   rock,    IS   ft.   thick,   caused   a    15-oz.   plumb   bob  suspended 


Fig.  5 — View  of  Movable  Crested   Dam. 

(on  the  opposite  side  and  just  touching  the  wall)  by  a  3-ft. 
string,  to  swing  out  3  ins.  The  rock  wall  was  separated  from 
the  rock  in  which  the  charge  was  fired  by  a  3-in.  cut  made  by 
a  channeling  machine. 

Plant  and  Operation. — The  Hayes  Bros.  Company  of 
Janesville,  Wis.,  are  contractors  for  the  power  house,  lock  and 
dams.  Excavation  of  rock,  from  tail-pits  of  the  power  house 
and  similar  contracted  areas  was  handled  by  a  Carson-Lidger- 
wood  cableway  of  400  ft.  span,  which  deposited  the  stone 
directly  into  an  Austin  rock  crusher,  or  into  dump  cars  on  an 
elevated  track,  which  led  to  the  crusher.  More  open  rock 
v.,,rl.-  WIS  ixrrivritiil,  ;iftcr  blastine.  by  a  small  steam  shovel 


and  the  loaded  dump  cars  hauled  by  cable  and  hoisting 
engine,  up  an  incline  to  a  second  crusher.  The  stone  was 
crushed  to  I'/j  in.  maximum  size  and  screened  through  a  half- 
inch  mesh.  Tests  of  this  screening  for  fincnes.-.  showed  in 
general,  the   following:        • 

I'ercentage   held   on   a   No.    G  sieve... 44.1' 

I'assed   No.  6  and   lield  on  a  No.  CO  sieve 4:!. 3 

I'assed   No.   50  and   held  on  a   Nu.   80  sieve 6.7 

I'ussed    No.     SO 6.S 


Total     100.0 

Such  material  as  passed  a  No.  6  seivc  was  considered  as 
"sand"  for  making  concrete.  Great  difficulty  was  experienced 
in  securing  a  sufficient  amount  of  such  fine  material  from  the 
crusher,  especially  in  wet  or  windy  weather.  Eventually  the 
contractors  were  forced  to  bring  in  sand  and  fine  screenings 
to  supply  the  deficiency. 

The  concrete  was  mixed  in  the  proportion  of  l.I'/j'A'/z  or 
1:3:6  according  to  the  particular  part  of  the  structure.  The 
mixture  was  made  rather  sloppy.  External  surfaces  were 
made  with  spade  finish  and  as  good  results  secured  in  general 
as  with  mortar-faced  work.  All  stages  of  concrete  work  were 
under  constant  supervision  of  the  Sanitary  District  inspec- 
tors. The  concrete  plant  consisted  of  three  Page 
mixers  of  one  cubic  yard  each  and  one  half-yard  Smith  mixer. 
Concrete  was  generally  conveyed  to  the  work  in  dump  cars 
pushed    by   men,    although    horses   or   hoisting  engines   were 


Fig.  6 — View  of   Dams    From    Down-Stream. 

sometimes  used.  For  elevated  work  the  cars  of  concrete  were 
hoisted  in  elevators  by  hoisting  engines.  Concrete  in  the 
fender  wall  was  placed  by  bucket  from  a  traveling  gantry. 

The  outer  walls  of  the  power  house  are  made  of  concrete 
blocks.  These  blocks  were  made  on  the  ground  by  the  .-Kmer- 
ican  Hydraulic  Stone  Company's  process.  The  upper  por- 
tion of  the  cornice  is  of  reinforced  concrete  built  in  place. 
The  roof  of  the  building  is  to  be  covered  with  red  Conosera 
tile. 

The  switchboards,  bus  bars  and  electrically  operated 
switches  for  the  44,000-volt  transmission  line,  are  located  on 
two  balcony  floors.  Each  of  these  floors  contains  9,000 
sq.  ft.  They  are  made  of  concrete  arches  of  10-ft.  span  be- 
tween the  lower  flanges  of  18  in.  I-beams.  The  arches  are 
elliptical  in  section,  5  ins.  thick  at  crown  and  have  a  rise  of 
16  ins.  The  floors  are  reinforced  with  No.  10  3-in.  mesh, 
expanded  metal  and  have  a  granolithic  surface.  Bids  for  the 
concrete  work  of  these  floors  were  rejected  as  being  too 
high.  The  work  was  done  directly  by  the  Sanitary  District, 
under  supervision  of  the  writer,  and  cost  $7,400.00. 

The  following  table  gives  data  for  the  power  house  and 
auxiliary  hydraulic  works: 

Concrote  In  powpr  house,   cu.   yds 38.000 

Concrete  In  look,  dams  and  fender  w.ill.  cu.   yds 32.000 

Cost. of  power  house  eomiilete.   exclusive  of  machinery $375,000 

Cost  of   ioclt.   dams  and   fender  wail 31S.00O 

Actual   horse-power  available  at   plant  with  flow  of  600.000 

en.    ft.    per    min • 31.000 
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A    SUBMARINE    CABLE    FROM    BARCELONA    to    Palma    de 

Mallorca.    in    the    Bak-aric    Islands,    has   just    been    laid.      It    is    117 


Fig.   7 — Interior   View   of    Lock   SHiowing   Tail-Gate. 

miles  long,  the  cable  ship  laying  it  in  less  than  two  days.  The 
contract  price  for  the  cable  laid  \ias  £30,000  ($145,995),  which  will 
be  paid  by  the  Spanish  Governm<  nt.  This  line  has  long  been  re- 
quired for  commercial  purposes,  and  the  Government  yielded  to 
the   urgent   demand   of   the   united    business  elements   of   Barcelona 
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Engineers'  Pocketbook  of  Reinforced  Concrete.* 

BY    E.    LEE    HEIDENREICH,    C.    E.,   M.    E. 

( Continued  from  Engineering  World,  May  24,  1907.) 
Structural  steel  or  cast  iron  columns  are  frequently  em- 
ployed in  reinforced  concrete  structures  on  account  of  rapid- 
ity in  erection  after  they  have  been  delivered  on  the  prem- 
ises. If  structural  steel  columns,  owing  to  their  smaller  floor 
area,  are   employed.   Fig.    1   gives   a  typical   view   of  the   at- 


Fig.   8 — Interior  View   itf   Lock    Showing    Pair  of   Head-Gates. 

and  Palma  de  Eallorca.  Barcelona  is  the  great  commercial  me- 
tropolis of  Spain,  with  a  population  of  about  700.000,  and  Palma 
de  Mallorca  is  the  principal  city  of  the  Balearic  Islands,  with 
a  population  of  about  70,000,  and  is  the  seat  of  considerable  in- 
dustry. Heretofore  the  only  caole  line  connecting  the  Balearic 
Islands  and  the  Spanish  Peninsula  was  the  one  from  Valencia  to 
Palma,  but  this  was  not  sufficient  for  the  commercial  necessities 
of   Barcelona. 


Fig.    1 — Steel    Core    Column    Footing    and    Bracket   for    Beam 
and  Girder  Reinforcement. 

tachment  of  girder  and  floor  beams,  and  Fig.  2  shows  a  view 
of  the  base  for  same.  Fig,  3  indicates  the  reinforcing  of  a 
heavy  steel  floor  girder  and  a  method  of  running  the  slab 
beams  in  to  same,t 

The  steel  coluinns  are  proportioned  for   working  stresses 
of    16,000   lbs.    per   sq.    in.,    the   hollow   columns    being    filled 


Fig.  2 — Plan   and   Side   Elevation  of  Cast   Iron   Base  for  Steel 

Cores. 

with  concrete  (Fig.  4).  The  cast  iron  columns  in  this  building 
are  generally  12  ins.  in  diameter  down  to  the  fourth  floor 
and  15  ins.  to  the  second  floor  with  thicknesses  varying  from 


•Copyrighted,  1907,  by  the  Myron  C,  Clark  Publishing  Co. 
tl43   Liberty  St.,    New  York. 

tThis  construction  was  used  in  the  Eagle  Warehouse  &  Storage 
Company's  Building  on  Fulton  St.,  Brooklyn,  N.  T. 
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1'4  ins.  to  1^4  ins.  ;iiid  lengths  of  from  12  fl.  6  ins,  to  13  ft. 
Tlicy  ;irc  of  standard  construction.  Fig.  5  shows  flange  con- 
nections faced  and  drilled  for  ii  in.  connection  bolts.  The 
upper  ends  of  the  columns  are  special  in  that,  above  the 
beams  and  girder  scats,  they  are  made  square  outside  with 
rectangular  openings  5  or  6  ins.  wide  and  14  ins.  deep  in 
the  face,  to  permit  the  reinforcement  rods  in  beams  and 
girders  to  pass  through  for  purposes  of  continuity.  The 
fireproofing  concrete  is  extended  2  inches  beyond  the  flanges 


Pig.  3 — Fireproofing  of  Box  Girder  and  Twin  Girder, 

and  is  carefully  finished  with  beveled  fillets.  The  brick  vvall> 
are  carried  at  every  story  by  reinforced  concrete  girders 
(Fig.  6)  with  their  outer  faces  4';  ins,  clear  of  the  outer  face 
of  the  brick  work.     The  concrete   walls  are  12  ins.   thick  for 


Fig- 


ireproofing  and   Filling  for  Columns. 


the  first  three  stories,  ID  ins.  for  the  next  two,  9  ins.  for  the 
next  two  and  8  ins.  for  the  upper  story,  reinforced  with 
'/2  in.  rods  2'/2  ft.  on  centers  running  horizontally  and  yi  in. 
rods  3  ft.  on  centers  running  vertically. 

The  author   invariably  uses   a  wire   fabric  for   walls,  run- 


Fig.  5.- 


-Special  Tap  for  Cast  Iron  Column;  Column  and  Girder 
Connections. 


ning  same  through  the  reinforced  concrete  columns  and  con- 
necting with  floor  and  ceiling,  both  to  prevent  temperature 
cracks  and  to  guard  against  cracks  resulting  from  uneven 
settling  of  building  foundation. 

The   author  also   has   advocated   a  construction   in   which 
the  structural  steel,  correctly  located,  should  be  calculated  to 


assume  the  dead  loads  of  the  building  as  well  as  the  loads 
incidental  to  the  building  erection  and  wind  pressure, — and 
afterwards  incased  in  concrete  in  a  manner  to  support  the 
additional  live  load.  Such  a  building  could  be  erected  with 
the  rapidiiv    inherent   in   the   traditional   skyscraper  and   sev- 


"i^a 


Fig.  6 — Concrete  Girders  Supporting  Brick  Walls, 
cral  floors  put  in  simultaneously  without  waiting  for  the 
setting  of  the  column  concrete  from  floor  to  floor.  This  con- 
struction has  been  adopted  by  several  well  known  engineers 
and  as  an  example  the  construction  referred  to  in  Engineer- 
ing News,  Vol.  57,  No.  17,  is  here  illustrated.* 

Fig.    7    shows    details    of    the   general   construction.     The 


Fig.  7 — General  Structural  Details, 
original  beams  and  girders  consist  of  small  I-beams  usually 
from  4  to  5  ins.  deep,  entering  into  the  columns  and  con- 
nected to  them  by  bent  plates  and  angles.  The  column 
itself  consists  of  four  angles  latticed  together,  so  designed 
as  to  form  when  filled  with  concrete  a  hooped  reinforce- 
ment with  a  maximum  radius  of  gyration.  The  column 
details  of  course  may  be  changed.  In  such  construction  it 
hardlv   needs   to   be    added   that   the   support   of   molds   and 


^ 


Fig.    8 — Section    Showing    Bracket    and    Ties    in    Beams    and 

Girders  at  Walls, 
scaffolding  is  simply  a  matter  of  hooks,  no  floor  supports  be- 
ing  required. 

Fig.  8  shows  a  typical  wall   beam    and    its   connection    to 
a   girder   and   bracket   to   the   column.     The  wall  beams  usu- 
ally represent  the  entire  panel  between  the  lintel  of  one  floor 
opening  and  the  sill  of  the  opening  on  floor  above. 
(To  be  continued.) 

•Ml    Odv  b.  Walte,  New  York  city. 
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CONTRACT    NEWS 

We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will 
be   especially   acceptable. 


BIDS  ASKED. 

Bridges. 

See 
Issue 

Huntington,    Ind June  26 

Huntington,    Ind June  26 

Richmond.    Ind June  26 

Peru,    Ind June  26 

Harrisburg,   Pa June  12 

Laporte,    Ind June  26 

Enterprise,    O June  26 

Logan,    O June  19 

Rathdrum,     Idaho June  19 

Roswell,   N.    Mex June  12 

Fredericton,   N.   B June  12 

Danville.    Ind July     3 

Evansville,  Ind July     3 

Pittsburg.   Pa July     3 

Milwaukee.    Wis July     3 

Fargo.  X.  Dak July     3 

Massillon,    O June  26 

Beatrice,    Xeb June  26 

Toledo.    O June  19 

Xashville.  Tenn June  iz 

Washington,   D.   C June  26 

Indianapolis,    Ind jfune  26 

Cincinnati,    O June  19 

Wapakoneta.    O July     3 

Cleveland.  O June  19 

New    Orleans,    La June  12 

Athens,   Ga July     3 

San   Jose.    Cal Julv     3 

Mt.   Pulaski,  111 July     3 

Dillon.    Mont July     3 

Barnstable.  Mass July     3 

Jefferson,    O July     3 

Xewcastle.  Ind July     3 

Toronto.    Ont June  19 

Sandusky,    O June  26 

Sandusky.    O July     3 

Fort    Snelling.    Minn June  19 

Culpeper.    Va June  26 

San  Juan,  Porto  Rico.... June  12 

Columbia  Citv.  Ind July     3 

Cleveland.    O'.    July     3 

Chardon,  O July     3 

Buildings. 

Baltimore,    Md June  19 

Baltimore,    Md June  26 

Xorristown,   Pa July     3 

Dunkerton,    la June  26 

Spring  Hill,  la June  26 

Kalamazoo,    Mich June  26 

Jersey    City,    N.    J June  26 

San  Marcos.  Tex July     3 

Galesburg,    N.   Dak June  25 

Washington,  D.   C June  26 

Fort    Jennings,    O June  26 

Newark.   X.  J June  12 

Cincinnati.   O June  12 

Fort   Snelling,   Minn June  19 

Los    Angeles,    Cal June  19 

Washington,   D.  C June  26 

New  York,  N.   Y July    3 

Brooklyn,  N.  Y July    3 

Upper  Sanduskv,  O July     3 

Aberdeen.    S.    Dak July    3 

Canton,  X.  Y July     3 

Hoboken,   N.   J July     3 

Burlington.   la July     3 

Chicago,  111 July     3 

Indianapolis.  Ind July    3 

Kansas    City,    Mo June  26 

Colorado    Springs,    Colo.  .June  12 

Springfield,   O June  19 

Knox\ille,  Tenn June  19 


Bids 

Open. 

lulv 

.3- 

Julv 

3- 

lulv 

.S- 

Juiy 

.^ 

July 

.S- 

July 

b. 

lulv 

6. 

lulv 

b. 

lulv 

8. 

July 

8. 

lulv 

8. 

lulv 

8. 

lulv 

8 

July 

8. 

lulv 

9- 

lulv 

Q- 

Ji'iy 

0- 

July 

9- 

lulv 

10. 

Tulv 

10. 

luly 

II. 

July 

12. 

lulv 

12. 

lulv 

12. 

lulv 

i.r 

July 

15- 

Julv 

I.S- 

Julv 

i,^- 

Julv 

i.S- 

Julv 

I.^- 

lulv 

!.=;■ 

lulv 

I5- 

lulv 

16. 

Tulv 

16. 

Tulv 

16. 

lulv 

17. 

July 

iq. 

July 

20. 

July 

20. 

July 

2.3- 

Julv 

27- 

lulv 

29. 

Tulv 
julv 
Julv 
July 
July 

Tulv 
Tuly 
Julv 
Julv 
July 
July 
July 
July 
July 
Julv 
July 
Julv 
Julv 
Julv 
Tulv 
Julv 
Julv 
Tufv 
Tulv 
Tulv 
Tulv 
July 
Julv 
Julv 


Julv 

10. 

Julv 

10. 

lulv 

10. 

|ulv 

II. 

lulv 

II. 

lulv 

II. 

July 

12. 

lulv 

12. 

julv 

12. 

Julv 

I.S. 

July 

I.S- 

Julv 

I.S. 

lulv 

IS- 

lulv 

IS- 

Julv 

iS- 

July 

i.S- 

July 

15- 

lulv 

IS- 

lulv 

16. 

Julv 

16. 

lulv 

17- 

lulv 

18. 

July 

18- 

July  18. 

Tulv 

18. 

Tulv 

18. 

lulv 

18. 

lulv 

18. 

Julv 

19- 

lulv 

19- 

July 

19- 

Julv 

19- 

lulv 

20. 

lulv 

20. 

lulv 

20. 

lulv 

22. 

July 

22. 

Julv 

23- 

lulv 

24- 

July 

24- 

luly 

,■^1- 

Aug. 

5- 

Aug. 

9- 

Aug. 

12. 

Julv 

,3- 

lulv 

^■ 

July 

3- 

July 

3- 

July 

.3- 

July 

.3- 

July 

4- 

July 

4- 

luly 

.S- 

July 

.S- 

lulv 

5- 

July 

.S- 

Julv 

.S- 

July 

.s. 

July 

5- 

lulv 

.S- 

1  ulv 

5. 

lulv 

S- 

July 

6. 

lulv 

6. 

lulv 

6. 

Tulv 

6. 

Tulv 

6. 

Tulv 

6. 

Tulv 

8. 

lulv 

8. 

Tulv 

8. 

Tulv 

8. 

Tulv 

8. 

Tulv 

8. 

Tuly 

8.  J 

luly 

8.  ( 

July 

9.  ' 

July 

9.  : 

luly 

9- 

lulv 

9- 

lulv 

9- 

July 

9- 

lulv 

9- 

July 

9- 

lulv 

9- 

luly 

10. 

July 

10. 

Xew  York.  X.  Y July    3 

Wichita,   Kan July     3 

Washington,  D.  C July     3 

Philadelphia,    Pa July     3 

Vineland,  X.  J July     3 

Chicago,    111 June  26 

Sandusky,     O June  26 

Greensburg,  Ind July     3 

Syracuse,  Ind July     3 

Petersburg,  Ind July     3 

Tuscumbia,  Ala July     3 

Paris.  Tex July     3 

Fort  Slocum,  N.  Y July     3 

Wilkes-Barre,     Pa June  26 

Paris.     Tex.     June  26 

Cleveland,    O jfune  26 

Xelson,    B.    C June  26 

Sheboygan.    Wis June  19 

Xewark,    X'.    J June  19 

Washington,   D.   C.    ......July     3 

St.   Joseph,   Mo June  26 

Washington,  D.   C June  26 

Chattanooga,    Tenn June  26 

Williamsport,    Ind June  12 

Baxley.   Ga July     3 

Wilkesbarre.    Pa July     3 

Wapakoneta,   O July     3 

Xeah  Bay,  Wash July     3 

Gainesville,    Fla June  19 

Gainesville.    Fla June  26 

Athens,    O June  26 

Fort  Leavenworth,  Kan.   .July     3 

Minneapolis.   Minn July     3 

Fresno.    Cal July     3 

Jacksonville,  Fla July     3 

East  Orange.  X.  J July     3 

Casper,     Wyo June  26 

Cheyenne,  Wyo July     3 

Fort  Sam  Houston,  Tex.. July     3 

Aurora,    111 June  26 

Owosso,  Mich July     3 

Crookston.  Minn July     .7 

Monticello.   Ind July     .1 

Mason    City,    la July     3 

Roads  and  Streets. 

Appleton,    Wis June  19 

Des    Moines,   la June  lO 

Mansfield,  O June  12 

Portland,    Ore June  26 

Paoir,    Ind June  26 

St.    Paul,    Minn June  26 

Emporia,    Va June  26 

Johnson   City,  Tenn June  19 

Cincinnati,   O June  12 

New  York,  X.  Y June  26 

Brazil,    Ind June  26 

Lancaster,    O June  26 

Concord,  N.  H July    3 

Morton  Park,  111 July     3 

Iowa  City,  la July     3 

Hillsboro.    Ill July     3 

Grand  Rapids,  Mich July     3 

Versailles.    Ind July     3 

Pine  Bluffs,  Ark June  26 

Xewport,    Ind June  26 

Wapakoneta,    O June  26 

Wooster,    O June  26 

Newport.    Ind June  19 

Evansville.    Ind July     3 

Svracuse.   X.  Y July     3 

Kansas  Citv,  Mo July     3 

Salem.   N.  J July     3 

Pleasant  Ridge,  O July    3 

Harrisburg.    Pa July     3 

Clarion,    Pa.  " June  19 

La  Porte,   Ind June  26 

Cape   May,  X.  J June  26 

Cambridge,    O June  26 

Steubenville,    O June  26 

Davton.  O July    3 

Newark,   N.   J July     3 

McLeansboro.  Ill July     3 

Wilmington.  Del July    3 

Des  Moines.  la July    3 

Vincennes.    Ind July     3 

Milwaukee.   Wis July    3 

St.  Bernard.  O July    3 

Indianapolis.  Ind July     3 


lulv 

10. 

July 

10. 

July 

10. 

July 

10. 

July 

10. 

July 

10. 

Julv 

II. 

Julv 

II. 

lulv 

12. 

July 

12. 

lulv 

12. 

July 

12. 

lulv 

1.3- 

July 

1.3- 

July 

i.S- 

Julv 

I.S- 

1  ulv 

IS- 

lulv 

16. 

Tulv 

16. 

Tulv 

16. 

Julv 

19- 

Julv 

19- 

Julv 

19 

Julv 

19. 

Julv 

20. 

lulv 

20. 

lulv 

20. 

lulv 

20. 

July 

20. 

Julv 

2.3- 

.lulv 

27- 

Aug. 

I. 

Julv 

.3- 

Julv 

.3- 

July 

3- 

Julv 

4- 

Julv 

4- 

lulv 

S- 

lulv 

5- 

luly 

.S- 

lulv 

8. 

lulv 

8. 

lulv 

8. 

lulv 

8. 

lulv 

8. 

Tulv 

8. 

[ulv 

8. 

lulv 

8. 

Julv 

9- 

lulv 

10. 

lulv 

II. 

Julv 

13- 

lulv 

iS- 

luly 

iS- 

lulv 

16. 

July 

16. 

July 

20. 

July 

22. 

lulv 

22. 

lulv 

2.S- 

July 

2S- 

.-Vug, 

6. 

July 

3- 

.luly 

3- 

luly 

.S- 

lulv 

6. 

lulv 

6. 

July 

7- 

lulv 

8. 

luly 

8. 

lulv 

8. 

lulv 

8. 

lulv 

9- 

luly 

9- 

luly 

9- 

July 

10. 

lulv 

10. 

Julv 

11. 

lulv 

IT. 

lulv 

12. 

Tuly 

12. 

Julv 

15- 

Albanv,  X.  Y July    3 

Brooklyn,  X.  Y July     3 

Cincinnati,    O July    3 

Baltimore,   Md July     3 

St.    Clairsville,    O June  26 

Atlantic  City,  X.  J June  26 

Sullivan,    Ind June  26 

Chicago,  III July     3 

Indianapolis,  Ind July     3 

St.  Louis,  Mo July     3 

Hudson.    Mich July     3 

Cincinnati,    O June  26 

Cleveland,    O June  19 

Balls    Bluff,   Va June  19 

Cincinnati.   O July    3 

Sedalia.  Mo July     3 

Green   Bay,   Wis July     3 

Xewcastle,    Ind July    3 

Chardon,  O July     3 

Cleveland    Heights,    O....June  ig 

Cincinnati,  O July     3 

Columbus  Barracks,  O.   .  .Julv    3 

Bluffton.    Ind July     3 

Fort  Leavenworth,  Kan... July     3 

Oshkosh.  Wis July    3 

Findlay.    O July     3 

Greencastle,     Ind June  26 

Crawfordsville,    Ind June  26 

Findlay,    O June  26 

Painesville.  O July     3 

Cleveland,  O July    3 

Greencastle.   Ind July    3 

Sewers. 

New    York,    X.    Y June  26 

Harrisburg,    Pa June  26 

Des    Moines,    la June  26 

.  Johnson   City,  Tenn June  19 

.  Ensley.  Ala Julv     3 

.  Salt  Lake  City,  L'tah July    3 

.  Dubuque.    la July     3 

Harrisburg,   Pa June  12 

.  Elbow   Lake,   Minn June  19 

Hastings,    Minn June  26 

Washington,   D.    C June  26 

Independence,   la June  19 

,  Xapoleon,    O June  19 

Youngstown.    O July    3 

St.  Paul,  Minn July     3 

.  Harlan,  la July    3 

Crookston,  Minn July     3 

,  Buffalo,   N.   Y July    3 

Chicago,    III July    3 

Norwood.  O July    3 

Steubenville.    O July     3 

Brookings,    S.    Dak June  26 

Torrington,   Conn July     3 

Cleveland   Heights.   O June  19 

Pensacola,    Fla June  26 

Willoughby,    O June  19 

San  Jose,  Cal    July    3 

Frankfort.    Ind June  19 

Frankfort,    Ind June  26 

.  Alexandria,     La July     3 

Water  Supply. 

Xew   York,   X.   Y June  26 

Brooklyn,    N.    Y June  26 

Owosso.    Mich June  19 

Lena.  Ill July     3 

Cincinnati,   O July    3 

Grand    Island,    Neb June  26 

Pawhuska,   Okla June  26 

Hastings,    Minn June  26 

East  Hamburg,  N.  Y July     3 

Philadelphia,    Pa July    3 

Glencoe.    Ill July    3 

Jackson,    Mo June  26 

Jackson,    Mo June  12 

Columbus,    O June  26 

Joliet.    Ill July     3. 

New  York.  N.  Y July    3 

Chicago.  Ill July    3 

Bloomer.  Wis July    3 

Indianapolis,    Ind June  26 

North  Milwaukee.  Wis.  .  .June  25 
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Uily  10.  Sayre,    Okln June  26 

Aug.  19.  Sacramento,  Cal June    S 

July    20.  St.    Paul.    Minn July     3 

July    2J.  Dinalia,    Neb Julv     3 

July    31.  North  Baltlcford,  Sask.   ..July     3 
Sept.     4.  New  Orleans,  La July     3 

Miscellaaeous. 

July    3.  New    York,   N.    Y., 

Skylight,    Etc.,  June  26 
July    3.  Taconia,   Wash., 

Power  Plant,  June  26 
July    3.  Detroit,  Mich., 

Hire  of   Dredging   Plant,  June    5 
July      5.  Natiunal  Military  Home,  Kan.. 

Renewing  Steam  Pipes,  July    3 
July     6.  New    Orleans,    La., 

Sill,  Mattresses.  June  19 
July     8.  Chicago,  III., 

Derricks,  July    3 
July     9.  Hrooklyn,  N.  Y., 

Ash    Disposal,  July     3 
July      10.  Oakland,   Cal., 

Street   Sweeping,  July    3 
July  10.  New  York,  N.  Y., 

Breakwater  Extension,  June  12 
July  10.  Chicago,    III., 

Foundation  Work,  June  26 
July  10.  Crystal   Falls,    Mich., 

Power    Station    Addition,  June  26 
July    II.  New  York,  N.  Y.. 

Planting   Trees,    Etc..  July     3 
July    12.  Fort  Morgan,  Ala., 

Sea   Wall,  June   19 
July    15.  Petit  Roches,  N.  B., 

Breakwater   Extension,  Julv     3 
July    IS,  Fort   St.    Philip,   La., 

Sheet  Pile  Sea  Wall,  June  19 
July    16.  West   Point,   N.    Y.. 

Steam  Piping,  July    3 
July    16.  Newport,  R.  I., 

Garbage  Plant,  July    3 
July  17.  Fort  Myer,  Va., 

Garbage  Crematory,  June  26 
July    18.  Brooklyn.    N.    Y., 

Riprap   Sea  W^all,  Julv    3 
July  18.  Albany,    N.    Y., 

Aqueduct,  June  26 
July  18.  Cincinnati,   O., 

Concrete  Dam,  June  26 
July   22.  Fort   D.   A.   Russell,   Wyo., 

Garbage  Crematory,  July    3 
July   23.  Fort    Morgan,    Ala., 

Wharf  Repairs,  Etc.,  July    3 
July   26.  Holland.   Mich., 

Pier  Repairs,  July    3 
June  26.  Winnetka,   111., 

Pile  Pier,  June  26 
July   27.  Boston,  Mass., 

Concrete  Floor,  July    3 
July    30.  New  York.  N.  Y.. 

Retaining  Wall,  July    3 
Aug.    I.  Washington.  D.   C, 

Torpedo  Boats,  June    5 
Aug.   3.  San  Juan,  R.  I., 

Pier  Repairs,  June  26 
Aug.    5.  Harrisburg,  Pa., 

Garbage   Disposal,  June  26 
Aug.   20.  San   Diego,   Cal., 

Wharf    and    Trestle,  June  26 
Sept.    3.  Winnipeg,  Man., 

Hydro-Electric  Development.  June  19 

Excavation,  Earth  and  Rock. 

Minneapolis,    Minn., 

Railroad  Grading,  July     3 
July    3.  Detroit,  Mich., 

Dredging,  June  12 
July    5.  Memphis,  Tenn., 

Levee  Work,  June  12 
July    5.  Sandusky,  0., 

Rock  Removal,  June  12 
July    5.  Cleveland,  C, 

Dredging,  June  12 
July    6.  New  Bedford,  Mass., 

Dredging,  June  12 
July     6.  Martinsville.  Ind., 

Ditch  Work,  July     3 
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luly     0.  Rochester,    Ind., 

Ditch    Work,  July    3 
July    8.  Boone,  la.. 

Tile   Drain,  June  26 
July  10.  New    Orleans,    La., 

Levee    Work,  June  26 
July  10.  Esthcrville,    la.. 

Levee  Work,  June  26 
July  10.  New  York,  N.  Y., 

Dredging,  June  12 
July    10.     Jcrseyville,    111., 

Excavation,  Filling,  Etc.,  June  19 
lulv    10.  Pcnsacola.  Fla.. 

Railroad  Grading.  July    3 
luly    10.  Des  Moines,  la.. 

River  Improvement,  July    3 
July    10.  Baltimore,  Md., 

lest   Well,  July    3 
July  12.  Albany.  N.  Y., 

Excavation,  June  26 
July    13.  Collinston,    La., 

Excavation,  June  19 
July    15.  Urbana,  O., 

Excavation,  June  19 
July    17.  New    York.    N.    Y., 

Dredging,  June  19 
July    17.  Newport,    R.    I., 

Dredging.  June  19 
July  17.  Block   Island,   R.   I., 

Dredging,  June  26 
July    18.  Grand   Rapids,   Mich.. 

Rock  Excavation,  Etc..  July    3 
July  20.  Charleston,   S.   C, 

Dredging,  June  26 
July  20.  Portsmouth,   N.   H., 

Ledge  Removal,  June  26 
July   20.  Charleston,    S.   C. 

Dredging,  July     3 
July  24.  Jacksonville,    Fla., 

Dredging,  June  26 
Aug.  24.  New   York,   N.  Y., 

Dredging.  July     3 
Julv    24.  New  Y'ork,  N.  Y., 

Dredging,  July     3 
Julv    24.  Carroll,  la., 

Ditch    Work,  July     3 
July   27.  Woodbridge,  N.  J., 

Dredging.  July     3 
June  29.  \"ork.  111., 

Ditch    Work,  June  26 
July   29.  Skagway,    Alaska, 

Dredging,  Etc.,  June  19 
July   30.  Newark,   N.  J., 

Dredging,  July    3 
Aug.     I.  Fmmetsburg,  la.. 

Drainage  Work,  July    3 
Aug.     I.  Nevada,  la., 

Ditch  Work,  July    3 
Aug.     7.  San  Tnan,  P.  R., 

Dredging.  July     3 

Materials, Machines.  Supplies, Tools   Etc 

July     3.  Washington,   D.    C, 

Sanitary   Fixtures,   Pipe,   Etc.,  June  26 
July     3.  Brooklyn,    N.    Y., 

Motor    Lawn    Mowers,  June  26 
July    3.  Brooklyn,   N.    Y., 

Gravel,    Broken    Stone,  June  26 
July     3.  Brooklyn,  N.   Y., 

Hydrants,  Water  Pipe,  June  26 
July    6.  Rushville,  Ind., 

Gravel,  June  26 
July     8.  Los  Angeles,  Cal., 

Engine  Generator  Set,  June  19 
July     8.  Philadelphia,  Pa., 

Pipe,  Feed  Water  Heaters.  Etc.,  Julv    3 
July      8.  Lebanon,  111., 

Engine,  July    3 
July     8.  Washington,  D.  C, 
Dynamite.   Blasting  Material,  Etc..  July    3 
July     9.  Bloomington.    111., 

Electrical  Equipment.  July     3 
July     9.  Fort  Wayne,  Ind., 

Water  Pipe,  July    3 
July     9.  St.    Louis,    Mo.. 

FlagstafTs,  June  19 
July    9.  New  York.   N.  Y., 

Boilers.  Laundry  Machinery,  June  26 
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July  10.  Columbus,   O., 

Pumping  Machinery,  June  26 
July    10.  Chicago,  III., 

Boiler  Feed  Pumps,  July    3 
July    II.  Charleston,  S.  C. 

Lumber,  Rubble  Stone.  July    3 
July    12.  St.   Paul,  Minn., 

Electric    Elevator.  July     3 
July    12.  Kansas  City,  Mo., 

Fire  Hydrants,  July    3 
July    13.  Georgetown,  O., 

Electric   Equipment,  June  19 
July    16.  Washington,   D.    C. 

Portable  Track,  Cement.  Etc.,  July     3 
July    16.  Washington,   D.   C., 

Drafting   Materials,  Julv    3 
July    16.  Washington,   D.   C, 

Steam  Shovels,  Plows.   Etc.,  July     3 
July  20.  Paget    Sound,   Wash., 

Traveling    Cranes,  June  26 
July   23.  Hoboken,   N.  J.. 

Fire  Engines,  July     3 
July   23.  Mare   Island,   Cal.. 

Cement,    Pipe,    Etc.,  July 
July    30.  San  Francisco,  Cal., 

Boilers.  Julv    3 
July    25.  Omaha,   Neb., 

Electric  Elevator.  July     3 

BIDS  ASKED. 
Bridges. 

Items    Arranged    Alphabetically    by    States. 

San  Jose.  Cal. — Bids  are  asked  by  County 
Supervisors.  Henry  A.  Pfister.  Clerk,  until 
July  15,  lor  the  following  bridge  work: 
Construction  of  a  concrete  bridge  over 
Calabasas  Creek  on  the  Saratoga  and 
Mountain  View  road ;  construction  of  a 
concrete  bridge  on  the  Springer  road ;  ex- 
tension of  the  southwest  abutment  of  bridge 
over   Adobe   Creek. 

Mt.  Pulaski.  ///.—Bids  are  asked  by  Com- 
missioners Lake  Fork  Special  Drainage 
District,  W.  E.  Birks,  Chairman,  until  I 
p.  m.,  July  IS,  for  the  construction  of  five 
steel  bridges  to  be  erected  over  the  Drain- 
age District  of  said  District,  three  of  said 
bridges  being  60  ft.  long  and  two  80  ft. 
long,  all  being  12  ft.  wide. 

Danville.  Ind.— Bids  are  asked  by  Com- 
missioners of  Hendricks  County,  at  Dan- 
ville, until  10  a.  m..  July  8.  for  the  con- 
struction of  four  bridges  and  repairing  of 
two  bridges.  David  D.  Mills,  County  Audi- 
tor. 

Columbia  City.  Ind. — Bids  are  asked  bv 
Commissioners  "of  Whitley  County,  until 
July  23,  for  furnishing  all  material  and  la- 
bor for  the  construction  of  steel  and  con- 
crete bridges,  concrete  abutments  and  con- 
crete arches  in  the  town  of  Collanier. 

Evansville.  Ind. — Bids  are  asked  by  Com- 
missioners of  Vanderbough  County,  until 
10  a.  m.,  July  8,  for  furnishing,  erecting 
and  completing  four  concrete  bridges,  also 
two  abutments  for  Bayou  bridge,  according 
to  the  plans  and  specifications  now  on  file 
with  Harrj'  Stinson,  County  Auditor. 

Dillon.  Mont. — Bids  are  reported  asked 
by  Commissioners  of  Beaverhead  County, 
until  July  15,  for  constructing  two  spans, 
80  ft.  each,  at  Big  Hole  River  Crossing, 
near  Willis  Post  Office. 

Fargo,  N.  Dak. — Bids  are  asked  by  the 
Auditor  of  Cass  County,  until  July  9,  for 
the  construction  of  a  bridge  30  ft.  long  in 
Stanley  Township  and  a  bridge  of  the  same 
length  in  Buffalo  Township. 

Chardon,  O. — Bids  are  asked  by  Boards 
of  County  Commissioners  of  Geauga  and 
Cuyahoga  Counties,  Court  House.  Chardon, 
until  II  a.  m.,  July  29,  for  furnishing  the 
material  and  labor  necessary  for  the  con- 
struction and  repair  of  bridges  at  stations 
4-I-0.  34+0,  40-I-65,  46+72,  and  the  abut- 
ments at  the  iron  bridge,  on  the  Bainbridge 
Road,   between   the   south   corporation  line 
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of    Chagrin    Falls    Village    and    the    south 
Cuyahoga  County  Line. 

Cleveland,  O. — Bids  are  asked  by  County 
Commissioners,  until  11  a.  m.,  July  27,  for 
the  construction  of  bridge  work  per  report 
^«o.  1593.  concrete  steel  culvert,  Chagrin 
Falls  Township,  in  accordance  with  the 
form  of  contract  and  specifications  to  be 
furnished  by  A.  B.  Lea,  County  Surveyor, 
Court  House,  West  3rd  St.,  Cleveland,  O. 
Sandusky,  O. — Bids  are  asked  by  Com- 
missioners of  Erie  County,  Charles  Ku- 
bach.  Auditor,  until  I  ;30  p.  m.,  July  17,  for 
labor  and  materials  for  erection  of  bridge, 
substructure  and  superstructure  over  Mills 
Creek  on  Monroe  St.,  Sanduskj'. 

U'afakoiu-la,  O. — Bids  are  asked  by 
County  Commissioners.  W.  H.  Meyer. 
County  Auditor,  until  n  a.  m.,  July  12.  for 
constructing  two  bridges  across  Auglaize 
River,  one  in  Duchouquet  Township  and 
other  in  Logan  township. 

Pittsburg,  Pa. — Bids  are  asked  by  Depart- 
ment Public  Works,  care  City  Controller, 
until  10  a.  m.,  July  8,  for  repairing  piers  of 
bridge  crossing  the  Monongahela  River  on 
the  line  of  South  22d  St. ;  also  for  repair- 
ing sidewalks  on  south  approach  to  bridge 
crossing  the  Monongahela  River  on  the  line 
of  SmiUitield  St. 

Milwaukee.  JVis. — Bids  are  asked  by 
Board  Public  Works.  Charles  J.  Poetsch, 
Chairman,  until  10:30  a.  m.,  July  9,  for 
constructing  a  stationary  concrete  bridge 
with  concrete  abutments,  and  all  appurte- 
nances thereto,  across  the  Kinnickinnic 
River,  at  the  intersection  of  3d  Ave.  Cer- 
tified check  for  Si.ooo  required  with  bid. 

Buildings, 

Items     Arianged    Alphabetically    by    Slates. 

Tuscumbia,  Ala. — Bids  are  asked  by 
Judge  O.  G.  Simpson,  Judge  of  Probate, 
until  noon,  July  15,  for  the  erection  of  a 
new  county  jail.  Plans  and  specitications 
can  be  seen  at  the  office  of  O.  G.  Simpson, 
Judge  of  Probate,  at  Tuscumbia.  Ala.,  and 
at  the  office  of  E.  J.  Ostling,  architect, 
Montgomery,  Ala.  Each  bid  must  be  ac- 
companied by  certified  check  for  $500. 

Washington .  D.  C. — Bids  are  asked  by 
Bureau  of  Supplies  and  Accounts,  Navy 
Department.  Washington.  D.  C.  until  10 
a.  m.,  July  16.  for  constructing  additions  to 
the  naval  hospital,  foot  of  24th  St.,  N.  W., 
Washington.  D.  C,  symmetrical  with  the 
northeast  pavilion  solarium,  and  connect- 
ing corridor.  Wood.  Donn  &  Deming,  808 
17th  St.,  X.  W.,  Washington,  D.  C  are 
the  architects. 

Fresno,  Cal. — Bids  are  asked  by  County 
Supervisors.  W.  O.  Miles,  Clerk,  until  10 
a.  m..  July  20,  for  building  two  cottages  for 
isolating  patients. 

Washington,  D.  C— Bids  are  asked  by 
Elliott  ^^"oods.  Superintendent,  U.  S.  Capi- 
tol Building  and  Grounds,  Washington.  D. 
C,  until  noon.  July  10,  for  furnishing  inte- 
rior wood  doors  and  jamb  casings  for  the 
office  building.  House  of  Representatives, 
Washington. 

Jacksonville.  Fla. — Bids  are  asked  by 
Building  Commissioner,  Masonic  Frater- 
nity. George  L.  Drew,  Secretary,  until  noon. 
July  20.  for  furnishing  of  materials  and 
performing  the  labor  required  for  building 
the  new  Masonic  temple  and  office  building, 
at  Jacksonville.  Fla.,  according  to  the  plans 
and  specifications  which  have  been  prepared 
by  L.  M.  Weathers  Co.,  Memphis,  Tenn. 
Blank  forms  of  bids,  specifications  and  blue- 
prints on  file  at  the  office  of  the  Secretary 
of  the  Commission.  Geo.  L.  Drew.  No.  106 
Main  St..  Jacksonville.  Fla.,  and  at  the 
office  of  the  architects  at  ]\Iemphis.  Tenn. 

Baxley.  Ga. — Bid;  are  asked  by  County 
Commissioners,  until  July  18.  for  a  Court 
House  at  Baxley.  Ga.  Certified  check  for 
$5,000  is  required  with  bid  and  Surety  Com- 


pany Bond  of  $100,000  to  insure  completion 
of  contract.  H.  L.  Lewman,  Louisville, 
Ky.,  is  architect. 

Chicago,  III. — Bids  are  asked  by  Depart- 
ment Public  Works,  John  J.  Hanberg, 
Commissioner,  until  11  a.  m.,  July  9,  for  la- 
bor and  material  for  constructing  two-story 
and  basement  brick  and  stone  fire  engine 
house  at  No.  11938-42  S.  Peoria  St.,  West 
Pullman.  Chicago,  Illinois,  according  to 
plans  and  specifications  on  file  in  the  office 
of  the  Department  of  Public  Works,  Room 
322,  City  Hall. 

Grcensburg,  Ind. — Bids  are  asked  by  Ira 
A.  Check,  Trustee  of  Saltcreek  Township, 
Decatur  County,  at  Greensburg,  until  10  a. 
m.,  July  12,  for  the  construction  of  a  school 
house  to  be  finished  by  Sept.  6. 

Indianapolis,  Ind. — Bids  are  asked  by 
John  E.  Cleland,  Business  Director  of  In- 
dianapolis School  Board,  until  July  9,  for 
excavations,  additions  and  repairs  to  school 
buildings  Nos.  19.  2S  and  41. 

Monticello,  Ind. — Bids  are  asked  by  the 
Commissioners  of  White  County  until  Aug. 
9  for  the  construction  of  of  a  new  poor 
asylum.  All  previous  bids  have  been  re- 
jected, the  lowest  being  $31,750. 

Petersburg,  Ind. — Bids  are  asked  by  Ad- 
visory Board  of  Marion  Township,  Pike 
County,  at  Petersburg,  until  10  a.  m.,  July 
15,  for  the  construction  of  a  school  house 
to  be  completed  by  Sept.  15.  Plans  at  office 
of  Garfield  Chambers,  Trustee  of  Marion 
Township.  Pike  County. 

Syracuse,  Ind. — Bids  are  asked  by  School 
Trustees  of  Syracuse,  Ind..  until  8  p.  m.. 
July  12.  for  the  heating  and  ventilating  of 
new  school  buildings.  H.  W.  Buchholzis, 
Secretary. 

Burlington,  la. — Bids  will  be  received  at 
the  office  of  H.  I,  Goddard,  architect,  until 
4  p.  in.,  July  9,  for  construction  of  super- 
structure of  4-store,  fire-proof  business 
building. 

.Mason  City.  la. — Bids  are  asked  by 
James  Knox  Taylor.  Supervising  Archi- 
tect, Washington,  D.  C,  until  3  p.  m.,  Aug. 
12.  for  the  construction  (including  plumb- 
ing, gas-piping,  heating  apparatus,  electric 
conduits  and  wiring)  of  the  U.  S.  Post 
Office  at  Mason  City. 

Fort  Leavenworth.  Kan. — Bids  are  asked 
by  Capt.  J.  E.  Normoyle,  Constructing  Q. 
M.,  until  II  a.  m.,  July  19,  for  constructing 
the  following  buildings :  One  wagon  shed 
and  one  stable  and  plumbing,  electric  wiring 
and  lighting  fixtures  in  stable,  at  Fort 
Leavenworth,  Kan. 

Wichita.  Kan. — Bids  are  asked  until  noon, 
July  10,  for  the  construction  of  the  new 
First  Baptist  Church  building  in  Wichita. 
Plans,  etc.,  at  the  office  of  Frank  Nigh- 
swonger,  Turner  Bldg..  W'ichita. 

Ozaosso.  Mich. — Bids  are  asked  by  James 
Knox  Taylor.  Supervising  Architect,  Wash- 
ington, D'.  C,  until  3  p.  m.,  July  31,  for  the 
construction  (including  plurnbing,  gas  pip- 
ing, heating  apparatus,  electric  conduits  and 
wiring)  of  the  U.  S.  Post  Office  at  Owosso. 
Crookston,  Minn. — Bids  are  asked  by 
James  Knox  Taylor,  Supervising  Architect, 
Washington,  D.  C,  until  3  p.  ra.,  Aug,  5. 
for  the  construction  (complete)  of  the  U. 
S.  Post  Office  building  at  Crookston.  Minn. 
Minneapolis.  Minn. — Bids  for  the  follow- 
ing work  upon  the  site  and  building  for 
the  Pro-Cathedral  of  Minneapolis.  Henne- 
pin ave.  and  i6th  and  i/th  Sts.,  Minneapo- 
lis, will  be  received  until  I  p.  m.,  July  20. 
at  the  office  of  the  architect,  E.  L.  Mas- 
querav.  office  No.  312,  Dispatch  Bldg.,  St. 
Paul  Mmn. :  (l)  Grading.  (2)  Excava- 
tion. (3)  Concrete  foundations.  (4)  Gran- 
ite ashlar,  crypt  story.  (5)  Masonrv'  work, 
crypt  story.  The  entire  work  embraced 
will  be  let  in  one  contract.  Contractors 
desiring  to  submit  proposals  must  make 
application  to  the  architect,  in  writing,  on 
or  by  noon.  July  3. 


East  Orange,  A'.  /. — Bids  are  asked  by 
Board  of  Education,  Warren  A.  Clapp,  Sec- 
retary, until  4  p.  m.,  July  22,  for  the  erec- 
tion and  completion  of  the  Lincoln  School, 
to  be  built  on  a  site  at  the  northeast  cor- 
ner of  Central  and  ^laple  Avcs.,  in  the  city 
of  East  Orange. 

Hoboken,  N.  J. — Bids  are  asked  by  Board 
of  Fire  Commissioners,  D.  A.  Haggerty, 
Clerk,  until  8  p.  ni..  July  9,  for  all  work  to 
be  done  and  materials  furnished  in  con- 
structing a  low  pressure  steam  heating  ap- 
paratus  in   Engine   House   No.  2. 

Vineland,  N.  /.^Bids  will  be  received 
at  office  of  Commissioner  of  Charities  and 
Corrections,  State  House,  Trenton,  N.  J., 
until  noon,  July  11,  for  all  the  labor  and 
material  necessary  for  the  complete  erec- 
tion of  a  heating  plant  at  the  Home  for 
Soldiers,  Sailors,  ^Iarincs  and  their  Wives 
and  Widows,  Vineland,  N.  J.  Specifica- 
tions with  the  Commissioner  at  Trenton. 

Brooklyn,  A'.  }'. — Bids  are  asked  by  C. 
B.  J.  Snyder,  Superintendent  of  School 
Buildings,  Park  Ave.  and  5th  St.,  New 
York,  until  11  a.  m.,  July  8,  for  the  general 
construction,  etc.,  of  new  public  school  157, 
on  Taaffe  PI.  and  Kent  Ave.,  about  247 
ft.  south  of  Park  .\ve..  Borough  of  Brook- 
lyn. Security  required  is  $200,000.  Bids 
are  also  asked  for  installing  heating  and 
ventilating  apparatus  in  public  school  94,  on 
westerly  side  of  Sixth  Ave.,  between  50th 
and  51st  Sts.,  Borought  of  Brooklyn.  Se- 
curity required  is  $20,oco.  Bids  are  like- 
wise asked  for  alterations,  repairs,  etc.,  to 
public  schools  16,  34,  51,  55,  57,  90,  Borough 
of  Brooklyn. 

Fort  Slocum,  P.  O.,  New  Rochelle,  N.  Y. 
— Bids  are  asked  by  Capt.  F.  C.  Jewell,  Q. 
M..  until  11:15  a.  m.,  July  15,  for  construc- 
tion, plumbing,  steam  heating  and  electric 
wiring)  of  the  U.  S.  Post  Office  at  Owosso. 
Canton,  N.  Y. — Bids  are  asked  by  George 
S.  Conkey,  Treasurer  St.  Lawrence  Univer- 
sity, Canton,  until  noon,  July  8.  for  the  con- 
struction, heating,  plumbing,  electric  work 
and  gas-piping  of  a  building  for  the  New 
York  State  School  of  Agriculture,  Saint 
Lawrence  University.  Drawings  and  spe- 
cifications may  be  consulted  and  blank 
forms  of  proposals  obtained  at  Saint  Law- 
rence University.  Canton.  N.  Y.,  or  by  ap- 
plication to  G.  L.  Heins,  State  Architect, 
Capitol,  Albany,  iN.  Y. 

AVit'  York,  N.  Y. — Bids  are  asked  by 
John  F.  Ahearn,  Borough  President,  until 
3  p.  m.,  July  10,  for  labor  and  material  re- 
quired (except  for  plumbing  work)  for  the 
erection  and  completion  of  a  public  bath 
building  at  Nos.  5  and  7  Rutgers  place.  Bor- 
ough of  Manhattan.  Separate  bids  are  also 
asked  for  the  plumbing.  Plans,  etc..  with 
the  architects,  Bernstein  &  Bernstein,  24  E. 
23rd    St. 

Xeu'  York,  N.  Y. — Bids  are  asked  by  C. 
B.  J.  Snyder,  Superintendent  of  School 
Buildings,  Park  Ave.  and  59th  St.,  until  II 
a.  m.,  July  8,  for  the  following  work :  Re- 
pairs to  heating  and  ventilating  apparatus  ■ 
on  public  school  32,  on  183rd  St.,  Beaumont 
and  Cambreling  Aves..  and  Morris  high 
school,  on  i66th  St..  and  Boston  Road, 
Borough  of  the  Bronx;  for  installing  heat- 
ing and  ventilating  apparatus  in  new  pub- 
lic school  43,  on  westerly  side  of  Brown  PI., 
between  135th  and  136th  Sts.,  Borough  of 
the  Bronx ;  for  additions  to  and  alterations 
in  the  electric  bell  system  of  public  school 
86,  on  96th  St.  and  Lexington  .\ve..  Bor- 
ough of  Manhattan ;  for  the  erection  of  out- 
side iron  stairs  at  annex  to  Girls'  Technical 
high  school.  No.  146  Grand  St.,  Borough 
of  Manhattan;  for  installing  electric  equip- 
ment in  addition  to  and  alterations  in  pub- 
lic school  13,  on  west  side  of  Anderson  St., 
between  Pennsylvania  and  Clifton  Aves., 
Rosebank.  Borough  of  Richmond ;  for  the 
general  construction,  etc.,  of  new  public 
school  28.  on  the  southwest  corner  of  Cen- 
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trc  St.,  aiul  (iam-tson  Ave.  Richmond, 
Borough  of  Kichnioiul. 

Ufpcr  Sandusky,  O.— Bids  arc  asked  l)y 
Board  of  Ldiicalion,  until  July  8,  for  erec- 
tion of  frame  school  building. 

Hafakonela,  O. — Bids  arc  asked  by 
Hoard  of  Kducation,  A.  C).  Fcpplc,  Clerk, 
until  noon.  July  l8,  for  the  erection  of  a 
2-story  and  basement  brick  and  .>;tone  high 
schoof  building  to  be  located  on  South 
Blackhoof  St.,   Wapakoneta. 

Xornstouii,  Pa. — Bids  will  be  received 
by  the  Building  Committee  at  the  State 
Hospital  for  the  Insane,  at  Norristown, 
Pa.,  until  July  4,  for  furnishing  material 
and  erecting  four  (4)  connecting  corridors 
to  conform  with  plans  and  specifications  to 
he  seen  at  the  office  of  the  Steward,  State 
Hospital.  Xorristown,  Pa. 

Philadelphia,  Pa. — Bids  are  asked  by 
Brockie  &  Hastings,  architects,  328  Chest- 
nut St.,  until  Thursday  noon.  July  11,  for 
the  erection  of  permanent  improvements  to 
the  North  Pavilion,  Philadelphia  Museums, 
34th  and  Vintage  Ave. 

IVilkesbarre,  Fa.— Bids  are  asked  by 
James  M.  Norris,  County  Controller,  until 
2  p.  m.,  July  18,  for  the  construction  and 
completion  of  the  ventilating  and  heating 
system  for  the  new  court  house  building  of 
the  County  of  Luzerne,  now  being  erected 
on  river  common,  on  the  corner  of  North 
River  and  North  Sts.,  Wilkesbarre. 

.Ibcrdeen,  S.  Dak. — Bids  are  asked  by 
Regents  of  Education,  Isaac  Lincoln,  Sec- 
retary, Aberdeen,  until  noon,  July  8,  for  la- 
bor and  material  for  certain  plumbing  and 
the  furnishing  of  the  necessary  '  material 
therefor  at  the  State  University,  in  Ver- 
million, S.  Dak. 

Fort  Sam  Houston.  Tex. — Bids  are  asked 
by  L.  J.  Fleming,  Constructing  Q.  M.,  until 
II  a.  m.,  July  24,  for  the  following  electri- 
cal work  at  Fort  Sam  Houston.  Tex.:  For 
furnishing  and  installing  electric  lighting 
fixtures  in  the  following  buildings :  Post 
exchange  and  gymnasium,  post  hospital,  of- 
ficers' club  and  2  double  stable  guard  and 
shop  buildings;  for  the  electric  wiring  in  2 
double  stable  guard  and  shop  buildings ;  for 
furnishing  pole  lines  and  making  service 
connections  to  all  the  buildings  before  men- 
tioned. 

Paris,  Te.v. — Bids  are  asked  by  City  Sec- 
retary, until  noon,  July  15,  for  the  construc- 
tion of  a  4-story  brick  hospital  building. 
Plans,  etc.,  at  the  office  of  Barry  &  Smith, 
architects,  Lamar  Ave.  and  i8th  St..  Paris. 

Sau  Marcos,  Tex. — Bids  are  asked  by 
Rev.  J.  M.  Carroll.  President  San  Marcos 
Baptist  .Academy,  San  Marcos,  until  noon, 
July  6.  for  the  erection  and  completion  of  a 
3-story  cement-stone  trimmed  brick  build- 
ing 296  ft.  long  X  151  ft.  deep.  The  pro- 
posal will  include  a  power  house,  heating 
and  lighting  plant  and  plumbing  for  the 
San  Marcos  Baptist  Academy.  Information 
mav  be  obtained  of  the  architect.  Milton 
W.'  Scott.  Waco  Loan  &  Trust  Bldg., 
Waco.  Tex. 

yeah  Bay.  ITash. — Bids  are  asked  by  S. 
I.  Kimball,  General  Superintendent,  U.  S. 
Life  Saving  Service.  Washington,  D.  C, 
until  2  p.  m.,  July  18,  for  the  construction 
of  a  life  saving  station  on  Waaddah  Island. 
Neah  Bay.  Wash. 

Cheyenne.  IVyo. — Bids  are  asked  by 
James  Knox  Taylor,  Supervising  Architect, 
Washington.  D.  C.  until  3  p.  m.,  July  23. 
for  finishing  attic  and  miscellaneous  work 
at  the  II.  S  Public  Building,  Cheyenne, 
Wyo. 

Roads  and  Streets 

Items     Arr,Tnged    Alphabetically    by    States. 

lyUmington.  Df/.— Bids  are  asked  by 
Francis  .\.  Price.  Highway  Commissioner. 
lOOO'/i  Market  St.,  Wilmington,  until  10:30 
a.   ni.,   July    9.    for   constructing   following 


macadam  roads:  Road  in  Blackbird  Hun- 
dred, 4.8J  miles  long;  road  in  Red  Lion 
Hundred,  3.25  miles;  road  in  New  Castle 
Hundred,  1.38  miles;  road  in  St.  Georges 
Hundre<l,  3.40  miles;  road  in  Pencader 
Hundred,  .13  miles;  road  in  White  Clay 
Creek  Hundred,  1.79  miles;  road  in  Mid 
Creek  Hundred,  4.2O  miles;  road  leading 
from  Mt.   Pleasant  Station,  2.35  miles. 

Chieagu,  III. — Bids  arc  asked  by  Board 
Local  Improvements,  City  Hall,  until  10:15 
a.  m.,  July  zi,  for  street  improvement  work 
as  follows :  Twelve  contracts  for  paving 
with  asphalt,  two  contracts  for  paving  with 
blast  furnace  slag,  one  contract  for  paving 
with  brick,  and  one  contract  for  paving 
with  granite  blocks. 

llitlsboro.  III. — Bids  are  asked  by  Com- 
missioner of  Highways,  City  Hall,  until  2 
p.  m.,  July  5,  for  grading  public  highway 
commonly  known  as  the  North  Road,  lead- 
ing into  Hillsboro.  Plans  and  specifications 
can  be  seen  at  L.  M.  Stubblefield's  drug 
store.  Work  is  to  be  completed  in  60  days 
from  date  of  contract. 

McLeansboro,  III. — Bids  are  asked  by 
Board  Local  Improvements,  G.  W.  Hogan, 
President,  until  I  p.  m.,  July  9,  lor  grad- 
ing, filling  and  paving  about  2;  i  miles  of 
streets,  the  work  including  44,185  sq.  yds. 
of  brick  pavement  and  30,370  lin.  ft.  of 
curbing.  Official  advertisement  for  the 
above  work  will  be  found  elsewhere  in  this 
issue. 

Morton  Park,  III. — Bids  are  asked  by 
Board  of  Education.  School  District  No. 
99,  until  9  p.  ra.,  July  5,  for  constructing 
7,000  ft.  of  cement  sidewalk  around  school 
houses.  Specifications  with  Jno.  J.  Sher- 
lock, Secretary.  Hawthorne,  111.,  or  1106 
Fisher  Bldg..  Chicago. 

Des  Moines,  /o.— Bids  are  asked  by 
Board  Public  Works  until  11  a.  m.,  July 
9,  for  grading  Kingman  Boulevard  from 
35th  St.,  to  Polk  Boulevard,  the  work  re- 
quiring about  29,760  cu.  yds.  of  grading, 
more  or  less. 

Iowa  City,  la. — Bids  are  asked  by  F.  H. 
Dondode,  City  Clerk,  until  2  p.  m.,  July  5, 
for  paving  Brown  St.  with  brick,  the  work 
including  3,100  cu.  yds.  of  grading.  5.114 
lin.  ft.  of  new  stone  curbing,  and  9.424  sq. 
yds.  of  paving.  Bids  are  also  asked  for 
paving  Gilbert  St.  with  brick,  this  work 
including  1,240  cu.  yds.  of  grading,  3.298 
lin.  ft.  of  new  stone  curbing,  and  8,261  sq. 
yds.  of  paving. 

Bluffton,  Ind. — Bids  are  asked  by  Frank 
S.  Smith,  City  Clerk,  until  8  p.  m..  July  19, 
for  construction  of  cement  combined  curbs 
and  sidewalks  on  portion  of  Spring  St. 

Evansville,  Ind. — Bids  are  asked  by  Com- 
missioners of  Vanderburgh  County  at 
Evansville  until  10  a.  m..  July  8,  for  the 
repair  of  Boonville  rock  road,  the  State 
rock  road,  and  the  Blue  Grass  rock  road, 
with  broken  stone.  Harry  Stinson  is  Coun- 
ty Auditor. 

Greencastle.  Ind. — Bids  are  asked  by 
Clement  C.  Hurst,  County  Auditor,  until 
10  a.  m.,  Aug.  I,  for  the  grading,  macada- 
mizing, graveling,  drainage,  bridging,  etc., 
of  a  road  on  the  county  line  between  Mont- 
gomery and  Putnam  counties,  and  known 
as  the  John  W.  Miller  et  al.  highway,  about 
SVi  miles. 

Evansz-itle,  Ind. — Bids  arc  asked  by 
Board  Public  Works,  Walter  F.  Wunder- 
lich.  Clerk,  until  10  a.  m.,  July  6,  for  grad- 
ing.'  curbing,  guttering  and  paving  with 
asphalt  portion  of  Chestnut  St. ;  also  for 
grading,  curbing,  guttering  and  paving  por- 
tion of  loth  St.  with  macadam. 

Indianapolis.  Ind. — Bids  are  asked  by 
Hoard  Public  Works,  until  July  10,  for  the 
improvement  of  portions  of  eight  streets  by 
grading  and  paving  roadway. 

Indianapolis,  Ind. — Bids  are  asked  by 
Board  Public  Works,  until  July  12,  for  the 


following  work:  Improvement  of  Harlan 
St.,  by  gradnig,  graveling  and  rolhng  the 
roadway ;  improvement  of  Audubon  Road 
by  grading  and  paving  the  roadway;  im- 
provement of  Drexcl  Ave.  by  grading  and 
^  paving  the  roadway. 

.\  e:i.caslte,  Ind. — Bids  are  asked  by  Board 
of  1  rustees,  G.  E.  Martin,  Clerk,  until  8 
p.  ni.,  July  16,  for  the  improvement  of  C 
and  D  .Aves.,  with  gravel  roadway  and  ce- 
ment sidewalks. 

/  ersailles,  Ind. — Bids  are  asked  by  Com- 
mon Coinicil,  Robert  B.  Ewing.  City  Clerk, 
until  8  p.  m.,  July  5,  for  grading,  draining 
and  paving  portions  of  >e\cral  streets. 

/  incennes;  Ind. — Bids  are  asked  by 
Board  of  Public  Works,  C.  L.  V.  Tucker, 
Clerk,  until  2  p.  ni..  July  9,  for 
the  improvement  of  Rouss'illion  St. 
from  2nd  St.  to  Beret  Ave.,  by  grading 
and  graveling  roadway  and  sidew'alks. 

Port  Leavenworth,  Kan. — Bids  are  asked 
by  Capt.  J.  E.  Normoyle,  Q.  M.,  until  11  a. 
m.,  July  19,  for  paving  Grant  Ave.  from 
Meade  to  Metropolitan  Aves.,  including 
curbs,  gutters,  drains,  etc..  at  Fort  Leaven- 
worth. 

Baltimore,  Md. — Bids  are  asked  by  Board 
of  Awards,  until  11  a.  m..  July  10,  to  grade, 
curb,  gutter  and  pave  with  macadam  Belle 
Ave.,  from  Garrison  Ave.  to  Lewin  Ave. 
Specifications  at  office  of  Commissioner  for 
Open  Streets,  Hoen  Bldg. 

Grand  Rapids.  Mich. — Bids  are  asked  by 
Board  Public  Works,  Samuel  A.  Freshney, 
Secretary,  until  8  p.  m.,  July  5,  for  grading 
and  paving  with  asphalt  or  bituminous  ma- 
cadam of  North  Lafayette  St.,  from  Foun- 
tain  St.  to  East  Bridge  St. 

Hudson,  Mich. — Bids  are  asked  by  City- 
Council,  Fred  A.  George.  City  Clerk,  until 
2  p.  m.,  July  12,  for  constructing  9.000  sq. 
yds.  of  pavement.  Riggs  &  Sherman  Co., 
Engineers,  Toledo,  O. 

Kansas  City,  Mo. — Bids  are  asked  by 
Park  Commissioners,  Frank  P.  Gossaid, 
Secretary,  until  3  p.  m.,  July  8.  for  the  fou- 
lowing  work:  Constructing  artificial  stone 
sidewalk  on  Broadway;  constructing  arti- 
ficial stone  sidewalks  on  Maple  Boulevard; 
constructing  artificial  stone  combined  curb 
and  gutter  on  Maple  Boulevard;  grading 
Gillham  road. 

St.  Louis,  Mo. — Bids  are  asked  by  Board 
Public  Improvements,  City  Hall,  until  noon, 
July  12,  for  the  work  under  a  number  of 
contracts    for   grading,   paving,    etc. 

Scdalia,  Mo. — Bids  are  asked  by  C.  E. 
Baker,  City  Clerk,  until  5  p.  m.,  July  15. 
for  curbing  portion  of  l6th  St. 

Concord,  X.  H. — Bids  are  asked  by  State 
Highway  Department,  .\.  W.  Dean.  Engi- 
neer, until  July  5,  for  the  following  road 
work :  Constructing  2  miles  of  macadam 
road  in  Nashua ;  constructing  macadam 
road  in  Milton ;  constructing  macadam 
road  in  Farmington. 

XcTvark,  N.  J. — Bids  are  asked  by  Essex 
County  Park  Commission.  800  Broad  St., 
until  3  :30  p.  m.,  July  9.  for  the  construc- 
tion of  16,000  sq.  ft.  of  Portland  cement 
sidewalks  on  Park  Ave.  and  Lake  St., 
Branch  Brook  Park.  Bids  are  also  asked 
for  constructing  18.000  sq.  yds.  telford 
roadway  at  Weequahic  Reservation.  Plans, 
etc.,  at  office  of  Engineer,  tx)  Clifton  .Ave., 
Newark. 

Salem,  N.  J. — Bids  are  asked  by  Road 
Committee  County  Freeholders,  until  8  p. 
m.,  July  8  (re-advertisement)  for  grad- 
ing and  placing  oyster  shell  or  gravel  sur- 
face on  the  Quinton  Road  (2.65")  miles,  in 
the  Township  of  Quinton.  and  the  City  of 
Salem.  Specifications,  etc..  at  the  office  of 
Howard  B.  Keasbcy.  Mecum  Bldg.,  Salem, 
N.  J.,  and  at  office  of  the  State  Commis- 
sioner of  Public  Roads,  State  House,  Tren- 
'ton.  N.  J. 

.llbany,  N.  V. — Bids  are  asked  by  Fred- 
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erick  Skene,  State  Engineer  and  Surveyor, 
All)any,  until  noon,  July  10.  for  the  repair 
of  the  follow  iug  improved  roads,  located  in 
the  countv  of  Albany,  X.  Y. :  Delaware 
Turr.pike,'  Sec.  I,  road  No.  7;  Delaware 
Turnpike.  Sec.  2,  road  No.  41;  Delaware 
Turnpike,  Sec.  3,  road  No.  178;  Delaware 
Turnpike,  Sec.  4,  road  No.  198;  Delaware 
Turnpike.  Sec.  5,  road  No.  199;  Delaware- 
Slingerland  Road  No.  92;  North  Road  No. 
124;  River  Road  No.  193- 

Brookl\n.  X.  i".— Bids  are  asked  by  Bird 
S.  Coler."  President  Borough  of  Brooklyn, 
until  II  a.  m.,  July  10,  for  the  work  under 
six  contracts  for  street  improvements. 
Largest  contract  calls  for  regulating,  grad- 
ing, curbing  and  laving  sidewalks  on  84th 
S!.,  from  l8th  Ave.  to  Stillwell  Ave.  The 
Engineer's  estimate  of  the  quantities  being 
as  follows :  10,260  lin.  ft.  of  new  curbstone 
to  be  set  in  concrete.  200  lin.  ft.  of  old 
curbstone  to  be  reset.  1,520  cu.  yds.  of 
earth  excavation.  2,020  cu.  yds.  of  earth 
filling,  to  be  furnished.  510  cu.  yds.  of  con- 
crete, not  to  be  bid  for.  32.300  sq.  ft.  .of 
cement  sidewalk. 

Syracuse,  N.  Y. — Bids  are  asked  by 
BoaVd  of  Contract  and  Supply,  George  J. 
Metz,  Citv  Clerk,  until  i  130  p.  m.,  July  8, 
for  labor"  znd  materials  for  constructing 
stone,  cement,  asphalt  or  brick  sidewalks 
on  a  number  of  streets. 

Chardon.  O.— State  Highway  Commis- 
sioner Huston,  Columbus,  O.,  is  advertismg 
a  highway  proposed  under  the  new  Ohio 
law.  for  letting  at  Chardon,  Geauga  Coun- 
ty, July  16.  Specifications  will  be  mailed  to 
contractors  upon  application. 

Cincinnati.  O.— Bids  are  asked  by  County 
Commissioners,  Fred  Dreihs,  Clerk,  until 
noon,  July  19,  for  the  following  county 
work:  Under  Specifications  No.  627— Im- 
provement of  Taylor  Creek  Road,  from  a 
point  290  ft.  south  of  Brown  and  Seims' 
line  to  a  point  2,400  ft.  northwardly.  Cole- 
rain  Township.  Under  Specitications  No. 
638— Improvement  of  the  Lick  Run  Pike, 
from  the  end  of  the  granite  paving  in 
Queen  Citv  Ave.  to  the  corporation  line  of 
the  citv.  Green  Township.  Under  Specifi- 
cations' No.  639 — For  repair  of  Langdon 
Road,  from  west  corporation  line  of  Pleas- 
ant Ridge  to  Carthage  Ave.  and  Carthage 
Ave.  from  Langdon  Road  to  Reading  Road. 
Columbia  and  Millcreek  Townships.  Un- 
der Specifications  No.  645— For  repair  of 
Reading  Pike,  between  Dayton  Pike  and 
county  "line.  Sycamore  Township.  Under 
Specifications  No.  644— For  improvement 
of  the  Rich  Road,  from  Warren  County  to 
Fallis  Road.  Symmes  Township. 

Cincinnati,  O. — Bids  are  asked  by  Board 
of  Public  Service,  M..  J.  Keefe,  Clerk,  u.itil 
noon.  July  10,  for  grading,  curbing  and 
paving  portion  of  Grandin  Road. 

Cincinnati.  O.— Bids  are  asked  by  Board 
of  Public  Service.  M.  J.  Keefe.  Clerk,  until 
noon.  July  15,  for  improvernent  of  Beech- 
niont   Ave.,   by  grading,  paving,  etc. 

Cleveland,  O.— Bids  are  asked  by  County 
Commissioners.  Julius  C.  Dorn.  Clerk,  until 
II  a.  m.,  July  27.  for  the  following  work: 
Repairing  the  pavement  on  Bentleyville 
road,  in  Chagrin  Falls  Township:  repair- 
ing the  pavement  on  the  Berea  road,  from 
Kanim's  Corners  to  Pincombe's  Corners. 
in  accordance  with  the  form  of  contract 
and  specifications  to  be  furnished  by  .A..  B. 
Lea,   Countv  Engineer. 

Columbus  Barracks.  O.— Bid?  are  asked 
by  Capt.  H.  M.  Chamberlin.  Constructing 
Q.  M.,  until  10  a.  m.,  July  19,  for  construc- 
tion of  a  brick  road  pavement,  concrete 
side  walks,  gutters,  etc.,  at  Columbus  Bar- 

Daxton.  O.— Bids  are  asked  by  Board 
Public  Service,  W.  \  Maynes.  Clerk,  until 
noon,  Julv  9.  for  paving  Clay  St.,  from  5th 
to  Richard,  the  working  including  3.780  sq. 
vds.   of  brick  with   straight  curb.  3.450  sq. 


yds.  of  brick,  sheet  asphalt  or  bituminous 
macadam  with  combined  cement  curb  and 
gutter,  2,270  lin.  ft.  straight  stone  curb, 
2.430  lin.  ft.  combined  cement  curb  and 
gutter,  etc. 

Findtay,  O. —  Bids  are  asked  by  the  Com- 
missioners of  Hancock  County,  until  noon, 
July  20,  for  the  construction  of  three  miles 
of  stone  pike  between  17  and  20.  16  and  21, 
15  and  22,  in  Orange  Township,  Hancock 
County.  O..  known  as  the  Lattles  Road. 
Bids  are  also  asked  for  the  construction  of 
1.34  miles  of  stone  pike  between  sections 
18  and  19  and  i"  and  20  in  Van  Buren 
Township,  Hancock  County,  O.,  and  known 
as  the  Bormuth  Road.  Plans,  etc.,  at  office 
of  County  Surveyor. 

Paincs-:  illc,  O. — State  Highway  Commis- 
sioner Huston.  Columbus,  O.,  is  advertis- 
ing a  highway  proposed  under  the  new 
Ohio  law,  for  letting  at  Painesville.  Lake 
County,  July  23.  Specifications  will  be 
mailed  to  contractors  upon  request. 

Pleasant  Ridge.  O. — Bids  are  asked  by 
W.  C.  Davies,  Clerk  Board  of  Control,  until 
noon.  July  8,  for  construction  of  artificial 
stone  sidewalks  on  east  side  of  Robinson 
Road;  also  on  north  side  of  Cypress  Ave. 
Certified  check  for  $100  for  each  road  re- 
quired w'ith  bid. 

St.  Bernard  (P.  O.  Cincinnati),  O.-^Bids 
are  asked  by  George  Schroeder,  Village 
Clerk,  until  noon,  July  10,  for  labor  and 
material  for  improvement  of  Sullivan  Ave. 
by  grading,  paving  roadway  with  macadam, 
constructing  concrete  curb  and  gutter,  etc., 
in  accordance  with  the  plans  and  specifica- 
tions on  file  in  the  Clerk's  office,  and  in  the 
office  of  J.  A.  Stewart.  Village  Engineer. 
712  Traction  Bldg.,  Cincinnati,  O. 

Harrisburg,  Pa.— Bids  are  asked  by  W. 
H.  Lynch.  Commissioner  of  Highways,  un- 
til noon,  July  8.  for  the  paving  and  curb- 
ing of  the  following  highways :  Angle  Al- 
ley, Curtis  .\llev.  South  AUev,  Hummel  St.. 
Dauphin  St.,  Elm  St.,  17th  St.,  5th  St., 
Walnut  St.  (resurfacing),  Green  St., 
Maclay  St..   i8th  St. 

Green  Bay.  Wis. — Bids  are  asked  by 
Committee  on  Streets  and  Bridges.  John 
Gross,  Chairman,  care  City  Clerk,  until  10 
a.  m.,  July  15,  for  grading  and  paving  with 
asphalt  portions  of  East  Mason  St.,  Ash- 
land Ave.  and  School  PI. 

Mihi-aukce.  H'i.s.— Bids  are  asked  by 
Board  Public  Works.  Charles  J.  Poetsch, 
Chairman,  until  10  :30  a.  m..  July  9,  for  re- 
surfacing with  asphalt,  on  the  present  con- 
crete foundation,  the  roadway  of  Jefferson 
St.  from  the  north  curb  line  of  Mason  St. 
to  the  south  curb  line  of  Juneau  Ave. 

Oshkosh.  Ifjj-.— Bids  are  asked  by  Board 
Public  Works,  until  noon,  July  20,  for  fur- 
nishing all  material  and  doing  all  the  work 
of  grading  a  tar  macadam  pavement  on 
Northwestern  Ave.  from  Mt.  Vernon  St. 
to  Broad  St.  Bids  are  also  desired  for 
constructing  a  macadam  roadway  on  Vine 
St.  from  .Algona  to  Elm  St. 

Sewers. 

Items    Arranged    Alphabetically     by     States. 

Ensley.  .4/c7.— Bids  are  asked  by  R.  E. 
Meade.  City  Engineer,  until  noon,  July  4. 
for  certain  storm  sewer  work  in  .\lley  "E,"' 
22d  .\lley  -\ve.  "E"  and  23d  and  24th  Sts. 
in  Enslev,  of  size  varying  from  42  in.  to  66 
in  Profiles  and  specifications  may  be  seen 
at  the  City  Hall  Certified  check  for  $500 
to  accompanv  each  bid. 

San  Jose.  Ca/.— Bids  are  asked  by  County 
Supervisors.  Henrv  .\.  Pfister,  Clerk,  until 
II  a  m.,  Julv  22.  for  installing  a  septic  tank 
sewer  system  at  the  County  Poorhouse, 
near  Mifpitas.  in  accordance  with  plans  and 
specifications  on  file  with  Board  of  Super- 
visors. „.  ,  ,     J     u 

Torrington,  CoHW.— Bids  are  asked  by 
Board   of  Warden   and   Burgesses,  until  2 


p.  m..  July  16,  for  the  construction  of  san- 
itary sewers,  including  the  following :  2,800 
ft.  20-in.  tile  pipe,  1,066  ft.  15-in.  tile  pipe, 
3.618  ft.  12-in.  tile  pipe,  2.157  ft.  lo-in.  tile 
pipe,  10,876  ft.  S-in.  tile  pipe;  76  man- 
holes. Walter  .\.  Williston,  Borough  En- 
gineer, loi  Main  St. 

Athens.  Ga. —  Bids  are  asked  by  Commis- 
sioners of  Roads  and  Revenues,  Jas.  Bar- 
row, Clerk,  until  noon,  July  15,  for  repair- 
ing the  sub  and  sub-structure  and  the  build- 
ing of  a  new  steel  147^-ft.  span  at  the 
i^rinceton  bridge  over  Oconee  River. 

Chicago,  III. —  Bids  are  asked  by  Board 
Local  Improvements,  City  Hall,  until  10:15 
a.  m.,  July  11,  for  constructing  system  of 
brick  and  vitrified  tile  pipe  sewers,  with 
manholes  and  catchbasins  in  Chiltenham  PL 
and  other  streets. 

Harlan,  /a.— Bids  are  asked  by  this  city, 
James  C.  Byers.  Mayor,  until  8  p.  m.,  July 

8,  for  constructing  8  in.  sewer.  Plans,  etc., 
with  City  Clerk. 

Dubuque,  la. — Bids  are  asked  by  Ecf- 
mund  A.  Linehan,  City  Recorder,  until  8:30 
p.  m.,  July  5,  for  constructing  485  lin.  ft.  of 
8-in.  tile  pipe  sewer  in  alley  between  Rhom- 
berg  and  Lincoln  Aves.  and  1,000  ft.  of  8- 
in.  sewer  in  .Sutter  St. 

Xezi-'castle.  Ind. — Bids  are  asked  by  Com- 
missioners of  Henry  County  at  Newcastle, 
until  10  a.  m.,  for  the  construction  of  cer- 
tain bridges.  John  M.  Bundy,  County  Aud- 
itor. 

Alc.vandria.  La.— Bids  are  asked  by 
Mayor  and  Board  of  Aldermen,  until  7  .30 
p.  m.,  Aug.  6,  for  the  construction  of  ap- 
pro.ximately  5  miles  of  8-in.,  lo-in.,  12-in. 
and  14-in.  vitrified  pipe  sewers  and  acces- 
sories.    Ira  W.  Sylvester,  City  Engineer. 

Barnstable,  Mass. — Bids  are  asked  by 
County  Commissioners,  until  noon,  July  15, 
for  building  a  steel  bridge  on  masonry 
piers  and  abutments  to  replace  the  present 
bridge  across  the  Bass  River,  known  as  the 
lower  bridge,  between  the  towns  of  Yar- 
mouth and  Dennis  and  for  filling  in  and 
constructing  a  road  over  a  portion  of  said 
bridge.  Plans,  etc.,  at  office  of  the  County 
Commissioners,  Court  House,  Barnstable, 
Mass.,  and  at  the  office  of  S,  E.  Tinkham, 
Engineer,  715  Tremont  Temple,  Boston. 

Crookston,  Minn. — Bids  are  asked  by  .\. 
M.   Childs.   City  Clerk,  until  8  p.  m..  July 

9,  for  labor  and  material  for  constructing 
560  lin.  ft.  12-in.  and  400  lin.  ft.  9-in.  vitri- 
fied pipe  sewer. 

St.  Paul.  j\/m)i.— Bids  are  asked  by 
Board  Public  Works,  R.  L.  Gorman,  Clerk, 
until  2  p.  m.,  July  8,  for  constructing  sew- 
ers in  portions  of  Macalester  Ave.,  Mani- 
toba Ave..  Litchfield  St.,  Agate  St.,  West- 
ern xAve.,  Ottawa  Ave.,  and  Dale  St. 

Buffalo.  N.  Y. — Bids  are  asked  by  Francis 
G.  Ward,  Commissioner  Public  Works,  un- 
til II  a.  m.,  July  10,  for  constructing  fol- 
lowing sewers :  24-in.  brick  sewer  in  La 
Salle  Ave.  between  Main  St.  and  400  ft. 
easterly:  15.  12  and  lo-in.  tile  sewer  in 
both  sides  of  Ladner  .Ave.,  between  South 
Park  .^ve.  and  1,120  ft.  west;  lo-in.  tile 
sewer  in  Newfield  St..  between  Esser  and 
Zinns  Ave. 

Jefferson.  O. — Bids  are  asked  by  Com- 
missioners of  .\stabula  County  until  July 
15  for  furnishing  the  necessary  labor  and 
materials  for  the  construction  of  the  sub- 
structure of  a  steel  bridge  over  creek  on 
the  Middle  Road. 

Nonvood,  O. — Bids  are  asked  by  Board 
Public  Service,  L.  H.  Gebhart,  Clerk,  until 
noon.  July  13,  for  labor  and  material  for 
constructing  a  storm  water  sewer  in  Fora- 
ker  Terrace  from  Montgomery  Pike  to  the 
western  terminus,  and  in  Montgomery  Pike 
from  Norwood  .\ve.  to  Foraker  Terrace, 
the  work  including  1. 100  lin.  ft.  24-in.  pipe 
sewer.  >o  lin.  ft.  l8-in.  pipe  sewer,  100  lin. 
ft.   15-in.  pipe  sewer.     Bids  are  also  asked 
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for  labor  and  material  for  constructing  a 
sanitary  scwcr  in  the  Duck  Creek  Road 
from  the  soutli  corporation  line  of  the  city 
to  Harris  .\vc.  and  Williams  Ave.  from 
Uiick  Creek  Road  350  ft.  wcstwardly,  this 
work  including  200  lin.  ft.  8-in.  sewer  pipe, 
400  lin.  It.  12-in.  sewer  pipe,  3,800  lin.  ft. 
15-in.  sewer  pipe,  2,000  lin.  ft.  l8-iii.  sewer 
pipe,  2.300  lin.   ft.  21-in.  sewer  pipe. 

Stciilu-m'illc,  O. — Bids  arc  asked  by 
Board  Public  Service,  T.  VV.  Vance,  Clerk, 
until  noon,  July  15,  for  constructing  300  ft. 
of  12  in.  .■icwcr  in  .\lley  D. 

i'oiingstown,  O. — Bids  are  asked  by 
Board  Public  Service,  W.  H.  McMillin, 
Clerk,  until  noon,  July  8,  for  labor  and 
material  for  construction  of  a  sewer  on 
Emma  St..  Lansing  Ave.  and  Vine  St.  from 
Perry  St.  to  Crab  Creek. 

Salt  Lake  City,  Utah — Bids  are  asked  by 
Board  Public  Works,  F.  J.  Leonard,  Chair- 
man, until  1 1  a.  m..  July  5,  for  the  follow- 
ing work :  Constructing  pipe  sewers  ui 
sewer  e.xtcnsions  No.  178.  No.  180  and  No. 
i8j.     Louis  C.   Kelsey,  City  Engineer. 

Xortli  Battlcford.  Sask.—Sei^  under  Bids 
.-\sked — Water  ."Mipply. 

Water  Supply 

Items    Arranged    Alphabetically    by    States. 

Chicago.  ///.—Bids  are  asked  by  Board 
Local  Improvements,  City  Hall,  until  10:15 
a.  m.,  July  11,  for  the  work  under  one  con- 
tract for'  constructing  water  supply  pipe 
and  the  work  under  20  contracts  for  con- 
structing  water  service  pipes. 

Glencue.  III. — Bids  are  asked  by  B6ard 
Local  improvements,  Granville  D.  Hall, 
Secretary,  until  8  p.  m.,  July  9,  for  con- 
struction of  2,170  ft.  of  4-in.  water  main, 
2  lire  hydrants  and  5  gate  valves.  Bids  are 
also  asked  for  constructing  960  ft.  8-in., 
1,000  ft.  6-in.  and  455  ft.  of  4-in.  water 
mains.  Frank  .\.  Windes,  Engineer,  Win- 
nelka,  111. 

Joliet,  ///.—Bids  are  asked  by  this  city 
luitil  July  10  for  constructing  water  mains 
in  Chicago  St. 

Lena.  ///.—Bids  are  asked  by  the  City 
Clerk  until  2  p.  m.,  July  6,  for  the  construc- 
tion of  a  150,000-gallon  concrete  reservoir, 
estimated  to  cost  $2,500.  Plans  on  file  at 
clerk's  office  and  at  office  of  City  Engineer 
of  Frceport.  111. 

Nmi  Orleans.  Lo.— Bids  are  asked  by 
Sewerage  and  Water  Board,  F.  S.  Shields, 
Secretary,  until  3  p.  m.,  Sept.  4,  for  the 
hauling  and  laying  of  approximately  250 
miles  of  cast-iron  water  pipe,  from  4  to 
30  in.  in  diameter  and  aggregating  about 
26.000  tons.  The  work  will  be  divided 
into  four  contracts. 

Baltimore.  ;Urf.— Test  Well.— Bids  are 
asked  by  Board  of  Awards,  until  II  a.  m., 
July  ID,  for  sinking  a  test  well  on  the  site 
of  the  proposed  new  sewage  pumping  sta- 
tion. This  well  will  be  12  ft.  square  on 
lop  outside  the  sheeting  and  is  to  be  carried 
to  a  depth  of  approximately  30  ft.  below  the 
surface  of  the  ground.  Plans,  etc.,  at  the 
office  of  the  Chief  Engineer  of  the  Sevyer- 
age  Commission,  Room  904  American 
Bldg.,    Baltimore. 

St  Paul.  Minn. — Bids  are  asked  by  Cap- 
tain Edward  H.  Schulz,  U.  S.  Engrs.,  P.  O. 
Box  654,  St.  Paul,  Minn.,  until  11  a.  m., 
July  20.  for  the  reconstruction  of  Sandy 
Lake  reservoir  dam. 

Omaha.  .Wfc.— Bids  are  asked  by  this 
city,  until  July  22,  for  furnishing  and  lay- 
ing 5,000  ft.  of  4-in.  and  1,520  ft.  of  6-in. 
cast  iron  water  mains. 

East  Hamburg.  N.  K.— Bids  are  asked  by 
American  Pipe  Mfg.  Co.,  Fidelity  Bldg.. 
Philadelphia.  Pa.,  until  July  8  (change  of 
date  from  July  i),  for  the  construction 
of  a  10,000,000-gallon  distributing  reservoir 
on  the  Charles  Sickman  farm,  located  one 
inji,,   ,.:,.t    ,-,f   Titus   Hill   station.    10   miles 


from  Buffalo,  N.  Y.,  on  the  Buffalo,  Roch- 
ester &  Pittsburg  Railroad  in  East  Ham- 
burg. 

.Vt-a>  York.  A'.  )'. — Bids  are  asked  by 
John  IL  O'Brien.  Commissioner  Water 
Supply,  Gas  and  Electricity,  13  Park  Row, 
until  2  p.  m.,  July  11,  for  furnishing,  deliv- 
ering and  laying  water  mains  in  New 
Chambers,  Water,  Oliver,  Henry  and  Pike 
Sts.,  in  James  Slip.  Security  required  is 
$20,000. 

Cincinnati,  O. — Bids  are  reported  asked 
by  Board  Public  Service,  until  July  6,  for 
labor  and  material  for  extending  water 
mains  in  Hunter  Ave.  and  Washington 
.\ve. 

Philadelphia,  Pa. — Bids  are  asked  by 
(jeorge  R.  Stearns,  Director  Department 
Public  Works,  until  noon,  July  8,  for  work 
under  Contract  No.  121 — extension  of  in- 
jection pipe  at  Lardner's  Point  Pumping 
Station.  Specifications,  drawings  and 
blank  forms  upon  which  bids  must  be  made 
can  be  obtained  from  the  Chief  Engineer  of 
the  Bureau  of  Filtration,  Room  712,  City 
Hall,  to  whom  all  communications  should 
be  addressed. 

North  Battlcford,  Sask. — Bids  are  asked 
by  S.  Crookson,  Secretary-Treasurer,  until 
b  p.  m.,  July  31.  for  the  installation,  etc.,  of 
water  works,  sewerage  and  electric  light- 
ing systems  in  the  town  of  North  Battle- 
ford.  Plans,  etc.,  with  Secretary-Treasurer, 
and  at  office  of  Willis  Chipman,  Engineer, 
103  Bay  St.,  Toronto.  Ont. 

Bloomer,  JVis. — Bids  are  asked  by  this 
village  until  4  p.  m.,  July  12,  for  complete 
water  works  system,  consisting  of  steel 
tank,  gasoline  engine  and  deep  well  pump, 
small  brick  building  and  distribution  pipe 
line  system.  Oscar  Claussen,  Consulting 
Engineer.  St.  Paul,  Minn. 

Excavation — Earth  and  Rock 

Items    Arranged    Alphabetically    by    States. 

Pensacola.  F/o.-^Railroad  Grading.^Bids 
are  asked  by  B.  K.  Roberts,  Interstate 
Contract  Co.,  224  Brent  Bldg.,  until  noon. 
July  10,  for  grading  40  miles  of  railroad, 
etc.  The  work  to  be  graded  covers  20 
miles  of  the  .Andalusia  Division,  and  also 
20  miles  of  the  ."Xtmore  Division,  of  the 
Pensacola,  Alabama  &  Western  R.  R. 

Carroll,  la. — Ditch  Work.— Bids  are 
asked  by  Peter  Stephany,  County  Auditor, 
until  2  p.  m.,  July  24,  for  constructing  ditch 
in  Drainage  District  No.  16,  Jasper  County, 
The  work  consists  of  9,600  ft.  of  main 
ditch  requiring  5  in.,  8  in.,  10  in.,  12  in.  and 
15  in.  tile  and  1,500  ft.  of  laterals  made  up 
of  6-in.  tile.  Specifications  with  County 
Auditor. 

Des  Moines.  la. — River  Improvement. — 
Bids  are  asked  by  Board  Public  Works, 
until  II  a.  m.,  July  10,  for  the  improve- 
ment of  the  channels  of  the  Raccoon  River 
and  the  Des  Moines  River  within  the  cor- 
porate limits  of  the  city  of  Des  Moines. 
Work  to  begin  on  or  before  Aug.  10.  IQO". 
and  to  be  completed  on  or  before  .\pril  I, 
rgoi.  Certified  check  for  $35,000  required 
with  bid.     Geo.  D.  Dobson,  City  Engineer. 

Emmetsburg.  la. — Drainage  Work.---Bids 
are  asked  by  County  Supervisors,  Sim  R. 
Stedman.  County  Auditor,  until  I  p.  m., 
.\ug.  7,  for  constructing  drainage  improve- 
ments in  a  number  of  districts.  Largest 
amount  of  work  is  to  be  done  in  Drainage 
District  No.  15,  this  work  being  divided 
into  19  sections  and  including  the  laying 
of  a  considerable  amount  of  tile;  also  the 
excavation  of  20.200  cu.  yds.  of  earth. 
Seven  drainage  districts  are  to  be  improved. 

Ncrada.  /a.— Ditch  Work.— Bids  are 
asked  by  F.  G.  Dunahugh.  County  Auditor, 
until  it:30  a.  m..  Aug.  I,  for  the  constrvic- 
tion  of  a  ditch  or  drain  in  the  Marshall- 
Storv  Drainage  District  No.  I  as  follows : 
Section  I,  5,130  ft.  open  ditch,  about  6,500 


cu.  yds.  Sec.  2,  5,000  ft.  30-in.  tile,  2,800 
ft.  26-in.  tile.  Sec  3,  3,000  ft  20-in.  tile, 
3,400  ft  18-in.  tile,  5,400  ft.  i6-in.  tile,  4,200 
ft.  12-in.  tile.  Sec  4,  5.500  ft.  l6-in  tile, 
1,200  ft.  14-in.  tile,  1,800  ft  12-in.  tile.  Sec. 
5,  i,000  ft  20-in.  tile,  4,100  ft  18-in.  tile, 
2.900  ft.  14-in.  tile  Sub-Branch  I  of  Sec. 
5,  1,800  ft.  12-in.  tile,  200  ft    14-in  tile. 

Martinstille.  /«(/.— Ditch  Work.— Bids 
are  asked  by  Frank  A.  Dobljs,  Commission- 
er of  Construction  of  Morgan  County,  at 
Martinsville,  until  2  p.  m.,  July  6,  for  the 
construction  of  a  ditch  on  petition  of 
Henry  J.  Ratts. 

Rochester,  hid. — Ditch  Work. — Bids  are 
asked  by  A.  C.  Davidson,  Construction 
Commissioner  of  Fulton  County,  at  Roch- 
ester, until  2  p.  m.,  July  6,  for  the  construc- 
tion of  three  ditches. 

Grand  Rapids.  Mich. — Rock  Excavation, 
Etc. — Bids  are  asked  by  Board  Public 
Works,  Samuel  A.  Freshncy,  Secretary, 
until  8  p.  m.,  July  iS,  for  constructing  4,000 
cu.  yds.  concrete  walls,  excavating  18.000 
cu.  yds.  rock  and  8,C00  cu.  yds.  earth,  in 
connection  with  flood  protection  work  at 
Grand  Rapids,  according  to  plans  and  spe- 
cifications on  file  at  the  office  of  the  City 
Engineer,    L.    W.    Anderson. 

Minneapolis,  Minn. — Railroad  Grading. — 
Twin  City  &  Lake  Superior  Ry.  Co.,  34S 
Railway  Bldg.,  Minneapolis,  is  reported  to 
be  taking  bids  for  grading  40  miles  of 
road. 

Newark,  N.  J. — Dredging. — Bids  are 
asked  by  Col.  D.  W.  Lockwood,  U.  S. 
Engrs.,  Room  C-8,  Army  Bldg.,  39  White- 
hall St.,  New  York  City,  until  noon,  July 
30,  for  dredging  in  Newark  Bay  and  Pas- 
saic River,  New  Jersey. 

iVoodbridge,  N.  J. — Dredging. — Bids  are 
asked  by  Col.  D.  W.  Lockwood,  U.  S. 
Engrs.,  Room  C-8,  Army  Bldg..  39  White- 
hall St..  New  York  City,  until  noon,  July 
27,  for  dredging  in  Woolbridge  Creek,  New 
Jersey. 

New  York,  N.  K— Dredging. — Bids  are 
asked  by  Lt.  Col.  W.  L.  Marshall,  U.  S. 
Engrs.,  Army  Bldg.,  New  York,  until  noon, 
July  24.  for  dredging  in  Bay  Ridge  and 
Red  Hook  Channels,  New  York  Harbor. 

New  York,  N.  F.— Dredging.— Bids  are 
asked  by  Col.  John  G.  D.  Knight,  U.  S. 
Engrs.,  Room  F-7,  Army  Bldg..  New  York, 
N.  Y.,  until  noon,  July  24,  for  dredging  in 
mouth  of  Schodack  Creek,  Hudson  River, 
N.  Y. 

San  Juan.  P.  /?.— Dredging.— Bids  are 
asked  by  Major  Chas.  L.  Potter,  U.  S. 
Engrs..  Thompkinsville,  N.  Y..  until  11  a. 
m.,  .^ug.  7,  for  dredging  in  San  Juan  Har- 
bor. Porto  Rico. 

Charleston.  S.  C— Dredging.— Bids  are 
asked  by  Capt.  G.  P.  Howell.  U.  S.  Engrs., 
Charleston,   S.  C,  until  noon.  July  20,  for 

Miscellaneous 

Items     Arranged    Alphabetically    by    States. 

Port  Morgan,  .///a.- Wharf  Repairs,  Etc. 
—Bids  are  "asked  by  Capt.  L.  F.  Garrard, 
Jr..  Box  605,  Mobile,  Ala.,  until  II  a.  rn., 
July  23,  for  furnishing  labor  and  material 
for  filling  and  top  soiling  the  reservation 
.ind  repairing  wharf  at  Fort  Morgan,  .Ma. 

Oakland,  Cal. — Street  Sweeping.— Bids 
are  asked  by  Board  Pidjlic  Works,  Walter 
B.  Fawcett,  Secretary,  until  10  a.  m.,  July 
lO.  for  sweeping  and  cleaning  by  machin- 
ery during  the  fiscal  year  ending  June  30, 
1908,  such  public  streets  of  the  city  of  Oak- 
land as  are  or  may  be  paved  with  bitumi- 
nous rock  or  wood  blocks. 

Chicago.  ///.-Derricks.— Bids  are  asked 
by  John  J.  Hanberg,  Commissioner  Public 
Works,  until  it  a.  m.,  July  8.  for  furnish- 
ing all  labor  and  material  and  do  all  the 
work  necessary  to  build  and  construct  in 
the    best    and    most    workmanlike    manner 
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complete  and  ready  for  use,  three  5-tou 
power  stiff-leg  derricks,  rigged  complete, 
with  bull  wheels,  engines,  ropes,  and  blocks. 

National  Military  Home,  Kan. — Renew- 
ing Steam  Pipes. — Bids  are  asked  by  Major 
W.  W.  Mortin,  Treasurer,  Western  Branch, 
N.  H.  D.  V.  S.,  National  Military  Home, 
until  noon,  July  5,  lor  renewing  the  main 
steam  supply  and  return  pipes  in  the  tunnel 
from  the  main  junction  to  its  intersection 
with  the  lateral  tunnel  from  the  library  at 
the  Western  Branch,  N.  H.  D.  V.  S. 

Boston,  .Wo.yi.— Concrete  Floor.— Bids 
are  asked  by  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  until  II  a. 
m.,  July  27,  for  constructing  a  reinforced 
concrete  floor,  building  No.  107,  Navy 
Yard.  Boston,  Mass. 

Holland.  3/tc/i.— Pier  Repairs.— Bids  are 
asked  bv  Col.  M.  B.  Adams,  U.  S.  Engrs., 
57  Park  St.,  Grand  Rapids,  Mich.,  until  3 
p  m.,  July  26,  for  repair  of  north  pier  at 
Holland,  Mich. 

Brooklyn,  N.  i'.— Bids  are  asked  by  M. 
Craven,  Commissioner  of  Street  Cleaning, 
13  Park  Row,  New  York,  until  noon,  July 
9,  for  contract  for  furnishing  all  the  labor 
and  materials  required  for  the  final  dis- 
position of  all  ashes,  street  sweepings  and 
rubbish  for  a  period  of  five  years,  begm- 
ning  Oct.  28,  1907.  The  work  is  divided 
into  contracts,  the  security  required  for 
each  contract  being  $100,000. 

Brooklyn,  N.  >'.— Riprap  Sea  Wall.— Bids 
are  asked  by  Park  Board,  5th  Ave.  and 
64th  St.,  New  York,  until  3  p.  m.,  July  18, 
for  furnishing  all  the  labor,  plant  and  ma- 
terials necessary  to  construct  and  complete 
riprap  sea  wall  along  the  Bay  Ridge  Park- 
wav,  from  Wakeman  PI.  to  Fort  Hamilton 
Ave.,  Borough  of  Brooklyn,  together  with 
all  work  incidental  thereto.  Security  re- 
quired is  $60,000.  Plans,  etc.,  at  office  of 
Department  of  Parks,  Litchfield  Mansion, 
Prospect  Park,  Brooklyn. 

.Vfcc  York,  K.  K.— Retaining  Wall.— 
Bids  are  asked  bv  George  Cromwell,  Presi- 
dent Richmond  Borough,  St.  George,  New 
Brighton,  until  noon,  July  30.  for  furnish- 
ing all  the  labor  and  materials  required 
for  constructing  reinforced  concrete  retain- 
ing walls  on  Jay  St.  and  South  St.,  and 
other  work  in  connection  with  the  St. 
George  Ferry  approach.  The  work  includes 
9,400  cu.  yds.  of  concrete  in  place,  including 
forms;  1,100,000  lbs.  of  steel  in  place;  23,000 
cu.  yds.  of  excavation,  2,500  lin.  ft.  of  gran- 
ite coping  on  parapet  wall ;  4.950  sq.  ft.  of 
granite  facing;  40,000  lin.  ft.  piles  fur- 
nished, driven   and  cut,  etc. 

Xew  York,  N.  K.— Planting  Trees,  Etc.— 
Bids  are  asked  by  Park  Board,  Sth  Ave. 
and  64th  St..  until  3  P-  "i.,  July  11,  for  fur- 
nishing and  planting  trees,  garden  mold, 
sodding,  etc.,  along  the  various  streets  in 
the  Borough  of  the  Bronx.  Security  re- 
quired is  $25,000.  Plans  may  be  seen  at 
the  office  of  the  Department  of  Parks, 
Zbrowski  Mansion.  Claremont  Park,  Bor- 
ough of  the  Bronx. 

IVest  Point.  X.  7.— Steam  Piping.— Bids 
are  asked  bv  the  Quartermaster,  West 
Point,  until  lioon,  July  16,  for  furnishing 
and  installing  steam  piping  for  power  house 
and  distributing  svstem. 

Petit  Rocher,  X.  5.— Breakwater  Exten- 
sion— Bids  are  asked  by  Frederich  Gelmas, 
Secretary  Department  Public  Works.  Otta- 
wa, Ont',  until  July  15.  for  construction  of 
an  extension  of  breakwater  at  this  place. 

Newport,  R.  /.—Garbage  Plant.— Bids 
are  asked  bv  the  Bureau  of  Supplies  and 
Accounts.  Navv  Department,  Washington, 
D.  C.  until  io"a.  m.,  July  16,  for  the  con- 
struction of  one  garbage  incinerating  plant 
at  the  naval  training  station,  Newport,  R. 
I    \pplications  should  refer  to  Schedule  32. 

Fort  D.  .4.  Russell.  Wyo.— Garbage 
Crematorv. — Bids  are  asked  by  Capt.  V.  K. 
Hart.  Constructing  Q.  M.,  Cheyenne,  Wyo., 


until  10:30  a.  in.,  July  22,  for  furnishing 
all  material  and  labor  required  for  the  con- 
struction, complete,  as  per  specifications  on 
file  in  this  office,  a  garbage  crematory  at 
Fort  D.  A.  Russell,  Wyo 

Materials,  Machines.  Supplies, Tools, E(c 
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Mare  Island,  Cal. — Cement,  Pipe,  Etc. — 
Bids  are  asked  by  the  Bureau  of  Supplies 
and  Accounts,  Navy  Department,  Washing- 
ton, D.  C,  until  10  a.  m.,  July  23,  to  furnish 
at  the  navy  yard,  Mare  Island,  Cal,  a 
quantity  of  naval  supplies,  among  which 
are  the  following  :  Schedule  46 — Broken 
stone,  sand,  hardware,  Oregon  pine,  cor- 
rugated steel,  steel  shapes  and  plates,  rails. 
Schedule  47 — Broken  stone,  Portland  ce- 
ment, brick,  lime,  sand,  rivets,  spikes,  wire 
netting,  lumber,  platinum,  bar  iron,  cor- 
rugated steel,  steel  shapes  and  plates,  rails, 
asbestos  millboard.  Schedule  48-^Steel 
plates.  Schedule  49 — Bath  tubs  lavatory  fit- 
tings, Oregon  pine,  tallow  wood,  iron  or 
steel  pipe,  steel  tubing,  copper  pipe,  lenses. 

San  Francisco,  Cal. — Boilers. — Bids  are 
asked  by  Bureau  of  Supplies  and  Accounts, 
Navy  Department,  Washington.  D.  C,  un- 
til 10  a.  m.,  July  30,  to  furnisli  two  100- 
H.-P.  stationary  water-tube  boilers  at  the 
naval  training  station,  San  Francisco,  Cal. 
Applications  for  proposals  should  refer  to 
Schedule  54. 

Washington,  D.  C. — Steam  Shovels, 
Plow^s,  Etc. — Bids  are  asked  by  D.  W.  Ross, 
General  Purchasing  Officer,  Isthmian  Canal 
Commission,  until  10.30  a.  m.,  July  16,  for 
furnishing  under  Canal  Circular  374 — Steam 
shovels,  unloader  plows,  push  and  hand 
cars,  car  replacers,  jacks,  rail  benders,  track 
tools,  picks,  shovels,  tool  handles,  wheel- 
barrows, track  torpedoes,  lantern  globes, 
iron  pipe  and  fittings,  valves,  bibbs,  gauge 
cocks,  oakum,  oakum  felt,  steel  wool,  etc. 

Ji'ashington,  D.  C— Drafting  Materials. 
— Bids  are  asked  by  James  Knox  Taylor, 
Supervising  .Architect,  Washington,  D.  C. 
until  3  p.  m.,  July  16,  for  furnishing  and 
delivering  the  drafting  materials  required 
in  accordance  w'ith  the  specification  and 
schedule,  copies  of  which  may  be  had  at 
his  office. 

Washington,  D.  C— Dynamite,  Blasting 
Material,  Etc. — Bids  are  asked  by  D.  W. 
Ross,  General  Purchasing  Officer,  Isthmian 
Canal  Commission,  until  10:30  a.  m.,  July 
8,  for  furnishing  under  Circular  No.  27Z, 
dj'namite  and  blasting  material,  carborun- 
dum wheels,  etc.  About  700,000  lbs.,  45% 
nitroglvcerine.  iM  iu-  by  8  i"-  cartridge. 
50,000  ibs.  457<:,  I  in.  by  8  in.  cartridge  and 
500.000  lbs.,  60%  nitroglycerin,  l^  in.  by  8 
in.  cartridge,  are  required. 

Washington,  D.  C.— Portable  Track,  Ce- 
ment, Etc.— Bids  are  asked  by  Bureau  Sup- 
plies and  Accounts,  Navy  Department. 
Washington,  until  10  a.  m.,  July  16,  for 
furnishing  at  various  navy  yards  a  quanti- 
tv  of  naval  supplies,  among  which  are  the 
following:  Schedule  55,  air  hose,  Portland 
cement,  gravel,  sand,  railroad  hardware, 
ties,  steel  angles,  rails,  wheelbarrows,  steel 
cars,  push  carts,  portable  track;  schedule 
58,  crucible  steel  wire;  schedule  59,  electri- 
cal conductor  and  conduit,  motor  drive  out- 
fits, conductor  and  conduit  and  fittings ; 
schedule  63,  bolts,  etc.,  yellow  pine,  creo- 
soted  vellow  pine  plank  and  piles,  bar  iron ; 
^chediile  64.  files,  screws,  hose,  iron  or  steel 
pipe,  valves. 

Bloomington,  ///.—Electric  Equipment.— 
Bids  are  asked  by  Harry  E.  Rhoades,  City 
Clerk,  until  8  p.  m.,  July  9.  for  recon- 
structing electric  light  plant.  Engine,  gen- 
erator, arc  lamps,  surface  condenser,  etc., 
will  be  required.  A.  T.  Maltby,  Engineer. 
So?  Great  Northern  BIdg..  Chicago. 

Chicago  ///.—Boiler  Feed  Pump— Bids 
are   asked   bv  John   J.   Hanberg.   Commis- 


sioner Public  Works,  for  furnishing  and 
delivering  on  the  boiler  room  floor  of  the 
14th  street  pumping  station  of  the  city  of 
Chicago,  Corner  14th  St.  and  Indiana  Ave., 
two  boiler  feed  pumps  of  a  size  sufficient 
to  supply  35,000  lbs.  of  water  per  hour 
and  according  to  specifications  on  file  in  the 
office  of  the  Department  of  Public  Works, 
Room  325,   City  Hall. 

Lebanon,  111. — Engine. —  Bids  are  asked 
by  the  City  Clerk,  until  July  2,  for  furnish- 
ing an  engine  for  the  municipal  electric 
Hght  plant. 

Fort  ll'ayne,  hid. — Water  Pipe— Bids 
are  asked  by  Board  Public  Works.  Julian 
F.  Franke,  Clerk,  until  July  9,  for  furnish- 
ing 10,000  ft.  of  6-in.  cast  iron  water  pipe. 

St.  Paul,  .Umii— Electric  Elevator.— Bids 
are  asked  by  James  Knox  Taylor,  Super- 
vising Architect,  Washington,  D.  C,  until 
3  p.  m.,  July  12,  for  an  electric  passenger 
and  freight  elevator  in  the  U.  S.  Post 
Office,  Court  House  and  Custom  House 
building,   St.   Paul,  Minn. 

Kansas  City,  Mo. — Fire  Hydrants. — Bids 
are  asked  by  Board  of  Public  Works, 
Everett  Elliott,  Secretary,  until  2  p.  m., 
July  12,  for  furnishing,  f.  o.  b.  cars,  Kan- 
sas City,  300  standards.  5-in.,  double  nozzle, 
fire  hydrants,  with  fire  steam  connection; 
specifications  on  file  in  the  office  of  the 
Water  Department. 

Omaha,  Xcb. — Electric  Elevator. — Bids 
are  asked  by  Major  Thos.  Swobe,  Q.  M., 
Army  Bldg.,  Omaha,  until  II  a.  m.,  July 
25,  for  installing  an  electric  freight  ele- 
vator in  commissary  store  house  at  quar- 
termaster's  depot,   Omaha,    Neb. 

Hoboken,  N.  J. — Bids  are  asked  by  Fire 
Commissioners,  D.  A.  Haggerty,  Clerk,  un- 
til 8  p.  m.,  July  23,  for  furnishing  one  new 
first  size  steam  fire  engine  and  two  new  60- 
gallon  single-tank  combination  chemical  en- 
gines and  hose  w'agons. 

Philadelphia,  Pa.— Pipe,  Feed  Water 
Heater.  Etc. — Bids  are  asked  by  George 
R.  Stearns,  Director  Public  Works,  until 
noon,  July  8,  for  furnishing  the  following 
for  Bureau  of  Filtration :  Contract  No.  113, 
feed  water  heater,  Lardner's  Point  pumping 
station,  boiler  house  No.  2 ;  Contract  No. 
120,  furnishing  breeches  pipe :  Contract  No. 
122,  furnishing  lumber  at  Torresdale  filters; 
Contract  No.  123,  furnishing  flange  pipe. 
Specifications,  etc.,  with  Chief  Engineer, 
Bureau  of  Filtration,  Room  712.  City  Hall. 

Charleston.  S.  C— Lumber.  Rubble  Stone. 
—Bids  are  asked  by  Capt.  G.  P.  Howell, 
L'.  S.  Engrs.,  until  noon,  July  it.  for  fur- 
nishing creosoted  lumber  and  rubble  stone. 

BIDS  RECEIVED, 

Brooklyn,  N.  Y. — School  House  Addi- 
tion.— Bids  as  follows  were  received  June 
17,  for  the  general  construction,  etc.,  of  ad- 
ditions to  and  alterations  in  Public  School 
75,  northwest  corner  of  Evergreen  Ave. 
and  Grove  St.,  Borough  of  Brooklyn :  Mat- 
thews Realty  &  Construction  Co.,  Brook- 
lyn, $220,000:  Patrick  Gallagher,  1183 
Broad  wav.  New  York,  $211,800;  Thos. 
Cockeriir&  Son,  147  Columbus  Ave.,  New- 
York,  $211,850;  George  Hilderbrand.  38 
Park  Row.  New  York,  $208,777;  Jas.  Mc- 
Arthur,  22  Ormond  PI..  Brooklyn.  $211,- 
461 ;  P.  J.  Brennan  &  Son,  Fuller  Bldg , 
New  York,  $214,000;  George  F.  Driscoll. 
Richmond,  S.  I.,  $214,200;  John  .\ver  & 
Son,  957  Broadway,  Brooklyn,  $211,965; 
Peter  Cleary,  235  Bainbridge  St.,  Brooklyn, 
$212,000. 

Brooklyn.  N.  F.— School  Building.— Fol- 
lowing bids  were  received  June  3  for  the 
general  construction,  etc..  of  new  Public 
School  156.  on  Sutter  .\ve.,  Grafton  and 
Barrett  Sts.,  Borough  of  Brooklyn :  F.  T. 
Kesbit  Construction  Co..  116  Nassau  St., 
$454,950:  Clarke  &  Stowe,  221  Green  point 
Ave.,  Brooklyn,  $449,300:    Chas.   H.   Peck- 
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wcrth,  415  IliiUsim  St,  Xcw  WivU,  $452,- 
.^14;  Jiio.  KviiiK'ily  &  Sun,  175  I'rom  M.. 
Brooklyn,  ;f4y3,coo;  Ihos.  Cocktiill  &  Son, 
147  Colinnlms  Aw.,  New  York,  |4y8,ooo; 
George  llildcbrand,  38  Park  Row,  Now 
York,  $402,400;  1',  Gallagliei.  11X3  Uroad- 
«ay,  New  York,  1478,396;  James  .Mc.\r- 
tlnir.  JJ  Ormonde  M.,  Brooklyn,  $509,994; 
John  Aner  &  Son,  957  Broadway,  Brook- 
lyn, $451,288. 

Brooklyn.  X.  )'. — Heating  and  Ventilat- 
ing.—  Bids  as  follow-s  were  received  Jnnc  24 
for  installing  heating  and  ventilating  ap- 
paratus for  new  public  school  152,  on  south 
side  of  .Avenue  (i,  between  Ivast  23rd  and 
East  24th  Sts.,  Borough  of  Brooklyn ;  R. 
J.  Sovereign  &  Co.,  63.  5th  .\ve..  New 
York.  $39,621;  1;.  Rutzler  &  Co.,  127  White 
St..  New  York,  $35,275;  Blake  &  Williams, 
211  West  20th  St.,  New  York.  $36,746; 
Frank  Dobson,  319  East  53rd  St.,  New 
York.  $39,919- 

Loiii'  Island  C'l'/y,  A'.  )'.— Garbage  Dis- 
posal.-^I'ollowing  bids  were  received  June 
26  for  final  disposition  of  garbage  m  Sth 
Ward  for  period  of  three  years:  Long  Isl- 
and Construction  &  Supply  Co.,  Long  Isl- 
and City,  $10,500  per  year;  E.  J.  McKeever, 
Astoria.  I..  I..  $12,500  per  year;  George  F. 
Vrccland,  $12,000  per  year. 

Long  Island.  Cit\,  N.  5'.— Regulating  and 
Grading.— Bids  as  follows  were  received 
June  26  for  regulating  and  grading  the 
boulevard  from  Webster  Ave.  to  Broadway, 
ist  Ward.  Borough  of  Queens:  Atlanta 
Contracting  Co..  434  East  91st  St.,  New 
York.  $70.580 ;  D.  W.  Moran,  562  Burnside 
Ave..  New  York,  $78,149;  Jas.  .A.  Boyce  & 
Co..  $67,151;  Pease  Bros.,  Astoria,  L.  I.. 
$62,134;  .\storia  Construction  Co..  $71,828; 
Thos  T.  Tuohv  &  Co.,  Flushing,  L.  1..  $70.- 
119;  Henry  J.  Miller.  $70,166. 

Long  Island  Citv.  N.  V.— Floating  Bath. 
Long  Island  Construction  &  Supply  Co.. 
Long  Island  City,  was  only  bidder  June  26 
for  construction  floating  baths,  its  bid  be- 
ing $I4"25- 

Xczi.-  York.  X.  K.— Heating  and  Ventdat- 
ing.— Following  bids  were  received  June  24 
for  installing  heating  and  ventilating  ap- 
paratus for  additions  to  and  alterations  in 
public  school  23,  on  the  corner  of  White- 
stone  Ave.  and  State  St.,  Flushing,  Bor- 
ough of  Queens;  all  bidders  from  New 
York  Citv  :  R.  J.  Sovereign  &  Co..  63,  5tli 
Ave..  $15,600;  E.  Rutzler  &  Co..  127  White 
St.  $16,179;  Gillis  and  Groghegan.  537  W. 
Broadwav.  $15,000;  Isaac  B.  Meirrett.  48 
Cliff  St..  Wm.  J.  Olvaney,  177  Christopher 
St.,  $16,463. 


CONTENTS     OF    JUNE    26     ISSLE    OF 
ENQINEERINQ-CON  TRACTINO. 

Editori.vl  : 

William  Le  Baron  Jenney— The  In- 
vention of  Skeleton  Construction — 

Progress   in   Asphalt   Paving 281 

Articles  : 

Itemized  Cost  of  a  150-ft.  Howe  1  russ 
Bridge,  Including  Cost  of  Erection.. 282 

The  Development  of  the  Hammer 
Drill    .■■2&2 

The  Average  Cost  Per  Mile  of  Rail- 
ways in  Wisconsin  and  Michigan  as 
Determined  by  State  Commissions. 285 

Methods  and  Costs 286 

Cost  of  Three  Macadam  Roads 287 

Cutting  Off  Steel  Sheet  Piles  with  the 
Electric  -Arc  287 

Letters  to  the  Editors 288 

Summary  of  Costs  of  Constructing  a 
High  Tension  Electric  Transmission 
Line  288 

Recent  Progress  in  the  .\sphalt  Pav- 
ing Industry  289 

C.\T.\L0GS  Worth  H.winc 292 

Personals    292 


.Vc:i'  iork.  .V.  )'.— Widenin;.;  Bridge 
Roadway;/ — I'"iilliiwing  bids  were  received 
June  13  fur  widening  roadways  on  Man- 
hattan approach  of  Brooklyn  Bridge:  J. 
11.  Gray  &  Co..  949  Broadway,  $190,000; 
(Jhas.  Meads  &  Co.,  299  Broadway,  $151,- 
100;  Williams  Engincerhig  &  Contracting 
Co.,  21  Park  Row.,  $149,843:  Cooper  & 
Evans  Co.,  220  Broadway.  $111,235;  Snare 
&  Tricst  Co.,  143  Liberty  St.,  $141,400. 

New  York,  N.  K.— Public  Bath.— Fol- 
lowing bids  were  received  June  ig.  for 
erections  of  public  bath  building  at  5  Rut- 
gers PI.:  John  II.  Parker.  225,  4th  .\ve, 
$179,375;  Calumet  Construction  Co.,  15 
East  59th  St..  $168,621  ;  Patrick  Gallagher, 
1183  Broadway,  $156,900;  S.  D  Davis. 
New  York.  $197,900;  Kcllcy  &  Kelly,  45 
East  42d  St.,  $176,751;  Luke  .A.  Burke  & 
Son,  25  West  42d  St.,  $178,200;  L.  J.  Wa- 
ters, Park  .Ave.  and  125th  St..  $181,498; 
F.  T.  Nesbit  Construction  Co..  116  Nas- 
sau St.,  $159,400. 

.\'cw  York,  N.  Y. — Subway.— Following 
bids  were  received  June  13  for  construct- 
ing section  of  rapid  transit  subway  in  Cen- 
tre St.  to  the  Bowery;  (l)  stands  for  sub- 
way proper  and  (2)  for  pike  gallery:  Cran- 
ford  Co..  52  9th  Ave..  Brooklyn.  (l)  $1. 
690.000.  (2)  $45,000;  Degnon  Contracting 
Co..  60  Wall  St..  (I)  $1,938,000.  (2)  $60,- 
000;  Patrick  McGovern,  Boston,  Mass.,  (l) 
$i.9TO.ooo,  (2)  $60,000;  Bradlev  Contract- 
ing'Co..  154  H.  24th  St.,  $1,518,302.  (2) 
$29,040. 


BRICK    PAVING. 

Wooster.  Ohio. 
The  Board  of  Public  Service  of  the  City  of 
Wooster.  Ohio,  until  Saturday.  July  G.  1907— 
12  o'clock  noon,  will  receive  bids  for  the  im- 
provement of  Bever  Street,  from  South 
Street  to  Spring  Street,  by  grading,  curbing 
with  stone  and  paving  with  vitrified  brick  on 
stone  and  gravel  foundation.  Estimate  is 
11,230  sq.  \ds.  of  paving  complete  between 
curbs.  6.200  feet  of  straight  and  222  feet  of 
curved   curbing. 

J.   L.   EBERHARDT. 
26-2t  City  Civil  Engineer. 


NOT  ICE    TO    CONTRACTORS. 
Rubble    Concrete    Dam. 

The  Nortli  Poudre  Irrigation  Company  of 
Fort  Collins.  Colorado,  will  receive  sealed 
bids  until  10  o'clock  a.  m.  of  the  Sth  day  of 
July.  1907.  tor  the  construction  of  a  rubble 
ccncrete  dam  across  the  North  Fork  of 
Cache  La  Poudre  River  near  Livermore. 
Larimer  County,  Colorado,  maximum  height 
about   80   feet  and   length  about  S29   feet. 

This  work  comprises  approximately  the 
following  quantities: 

Rubble  concrete  construction 17.500  cu.  yds. 

Excavation  earth  and  loose  rock  5.000  cu.  yds. 
Excavation  solid  rock 500  cu.  yds. 

The  cement  used  in  this  work  will  be  fur- 
nished by  The  North  Poudre  Irrigation  Com- 
pany. The  aggregate  tor  the  concrete  can 
be  obtained  at  the  dam  site.  Plans  and 
specifications  for  the  above  dam  will  be  on 
file  at  the  offlce  of  the  Secretary  of  the 
above  company  at  Fort  Collins  on  and  after 
June  7.  1907. 

A  certified  check  made  payable  uncondi- 
tionally to  the  order  of  the  Treasurer  of 
The  North  Poudre  Irrigation  Company  for 
an  amount  equal  to  five  per  cent  of  the  bid 
must  accompany   each  bid. 

The  right  to  reject  any  or  all  bids  is  re- 
served. _ 

M.  TE.  KAUFMAN, 

S.    G.    SWIGART,  Secretary. 

Chlet  Engineer.  23-4t 


BRICK   PAVING. 

r.uls  will  ill-  Moelvfd  liy  lln'  lioard  of  luoal 
imj>ro\'«*nifiits  til  the  city  nf  MeLeansboKi. 
Illlniils.  up  til  July  nth.  1907.  at  one  o'clock 
p.  m..  for  grading,  tilling  and  [lavIng  about 
2%  miles  of  streets  of  said  city,  aggregating 
lo-wit: 

44. IX.".  SiiUHie  yards  of  iiavement;  30.370 
l:rii;ii    fiet   of  curbing. 

Paving  til  be  of  the  following  general  con- 
strurtlun: 

.A  livi'-lnth  Portland  cement  concrete  base, 
a  two-inch  sand  cushion,  a  layer  of  re- 
pressed, vitrified  shale  blork  or  biick  with 
the  Inter.stlcc.s  flllpd  with  asiihalt.  and  curb- 
ing on  each  side  of  pavement. 

All  pel  sons  desiring  to  bid  on  this  work 
may  address  G.  W.  Hogan.  president  of  the 
board  of  local  improvements,  or  the  city 
clerk  of  said  city. 

HARRY   ANDERSON. 
27-U  City  Attorney. 

Mri^i-ansboro.    III. 


READVERTISEMENT. 
Tin-.e    of    Completion     Extended     to     June     1, 

f9Q9. 

DRAINAGE    DITCHES.    EXCAVATION    AND 

DREDGING. 

Albany.  N.  Y. 
Sealed  proposals  will  be  received  by  the 
State  Water  Supply  Commission  at  its  of- 
fice. No.  23  South  Pearl  St..  Albany.  N.  Y., 
on  July  12.  1907.  at  12  o'clock  noon,  for 
straightening.  deepening  and  improving 
Canaseraga  Creek.  Kishaqua  Creek,  and 
other    ditches    in    Livingston    County.    N.    Y. 

The  work  includes  about  677.100  cubic 
yards  of  earth  excavation;  10.200  cubic  yards 
of  earth  filling  and  embankment;  clearing 
and  grubbing:  15.000  lineal  feet  of  round 
timber;  S9. 300  feet  of  sawed  timber:  460  piles, 
1.C90  cubic  yards  of  concrete:  358,000  pounds 
structural  steel  for  bridges,  and  3.800  lineal 
feet    of   pipe    railing. 

Specifications,  bidding  sheets  and  form  of 
contract  may  be  obtained  on  application  to 
the  Secretary  of  the  State  Water  Supply 
Commission  at  his  office.  23  South  Pearl 
St..  Albany.  N.  Y..  or  from  the  resident 
engineer.  Walter  McCulloh.  at  Dansville.  N. 
Y..  or  from  the  consulting  engineer.  Myron 
S.   Falk.   at  60  Wall  St..  N.    Y. 

Proposals  will  be  received  botli  for  the  en- 
tire work,  or  for  any  one  of  the  nine  sec- 
tions, into  wliich  the  work  has  been  di- 
vided. 

The  right  is  reserved  to  reject  any  or 
all    bids. 

Bids  must  be  made  in  sti  let  accordance 
with  tlic  Instructions  for  Bidders,  attached 
In   the   proposal  books. 

HENRY     H.     PERSONS. 
JOHN    I-     OR.WES.  President. 

Secretary.  2'i-2t 


WANTED- --ENGINEERS,  ELECTRICIANS 

and  all  users  of  Steam  and  Electricity. 
New  25  page  booklet  containing  the 
Questions  asked  by  different  Examin- 
ing Boards  throiighout  the  country. 
SENT  FREE=^^:= 

GEO.  A.  ZELLER  BOOK  CO.,  |,.\°oute?M^': 


TEST   BORINGS 

for  Foundations.  Etc. 

.■\RTESI.AN  WEl.LS.  DRIVEN  WELLS. 
PU.MPING    APPARATUS 

J.  E.  Feeley  6»  Company 

43  South  Market  Street.  BOSTON 

■<  ■  1  1   fir    I-:minAles 


Artesian  Well 
Water  Supply 

Totena  and  CUUs.       Test  Borinos 
for  Foundations  and  Elevator  Shajts 

DAVID   QARVEY 
50  Broadway        NEW  YORK 


]uU 


1007. 
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Eastern  Headquarters: 
415  Waler  St.  Pittsburg    Pa. 

THOS.  GRADY,  Secy. 

12  Fifth  St.  Bajonne,  N.  J. 

JOSEPH  BRADN,  Secv. 


COMPETENT     and     PR\CTICAL 


ENQISECRS 
b\    the 


and      CRANEMEN      Furnished 


Associaled  Union  ot  Steam  Shovel  and   Dredgemen 

H.  E.  \\  ALLALE.  Secretar\ -Treasurer 
Room  606,  269  Dearborn  St..  Chicago.  III. 

State  Make  o!  .MaLhine  When  t^rderint,'  Men 


Western  Headquarters: 
South  San  Francisco        California 

WM.  QALLAQHER,  Sec'y. 

11(18  l.!th  Ave..  Seattle         NVaih. 
H.  V.  TUCKER.  Sec'v. 


International  Brotherhood  of 


S  t  e  a  ni    Shovel    & 


Dredge    Men 


Furnishes  on  short  notice,  competent  and  practical  Engineers,  Cranemen  and  Firemen  for  all 
kinds  of  machines,  to  all  contractors  and  railroad  companies  in  the  United  States  and 
foreign  countries.  The  men  whom  we  furnish  will  be  guaranteed  competent  workmen  and 
and  will  carry  a  membership  card  in  our  association.  When  ordering  men  be  sure  and  state 
the  kind  of  machine  you  operate.     Address  all  communications  to 

^  THOS.  J.  DOLAN,  Secy-Treas. 

Headquarters,   I'M  Monroe  St.,Kooms  .")08,.  .'iOQ  and  .")10. 

Long  Distance  Telephone  4222  Central.  CHICAGO,  ILL. 


WANTS 


DRAFTSMAN  —  Detailers  and  Tracers- 
Wanted  at  once  for  some  of  the  technical 
employers  we  serve ;  highest  market  wages ; 
excellent  chances  for  advancements  write 
us  today. 

HAPGOODS. 

305  Broadway,   X    Y. 

The  Engineering  Agency  Bulletin,  pub- 
lished every  week,  contains  a  list  of  posi- 
tions for  Engineers,  Draftsmen,  Instru- 
mentmen,  etc.,  etc.,  that  are  positively 
vacant  at  the  time  you  receive  it.  Send 
for  sample  copy. 

THE  ENGINEERING  AGENCY, 

Monadnock  Block,  Chicago 

Established  1S93 


WAN'TETD — Several  good,  live  mechanical, 
structural  and  architectural  draftsmen. 
Also  young  technical  graduates.  Saiaify  $50 
to  $200.  Send  stamp  for  blank  and  list 
of      openings.  Cleveland        Engineering 

Agency.    Rose    Bldg.,    Cleveland.    O.        23-6t 

WANTED— POSITION— Expert  civil  engi- 
neer, having  10  years'  experience  in  struc- 
tural engineering,  thoroughly  familiar  with 
design  and  construction  of  all  kinds  of  re- 
inforced concrete;  would  change.  Position 
requiring  responsibility  preferred.  Ad- 
dress "W.  O.  G.."  Engineering-Contract- 
ing.   Chicago.  26-2t 

WANTED — By  civil  engineer,  position  with 
construction  company  or  contractor,  as 
assistant  or  superintendent  of  construc- 
tion. Eight  jears'  experience  in  founda- 
tion masonry  and  bridges.  Four  years  in 
charge  of  construction.  Address  "W.  W. 
R.."     En.gmeering-Contracting,     Chicago. 


WANTED — Will  pay  15  cents  each  for  one 
perfect  copy  of  EMgineering-Contiacting 
fnr  Sept.  26.  1906.  and  one  for  Oct.  3,  1906. 
.Address  "A.  B.  C,"  care  of  Engineering- 
Contracting.    355    Dearborn    St..    Chicago. 

WANTED— Graduate  Engineer  (25)  having 
four  (4)  years'  experience:  well  traveled;  de- 
sires to  communicate  with  parties  interested 
in  manufacture  and  installation  ot  machin- 
ery: tfydranlic  Development  Companies; 
Electric  Road  Constructors;  and  Consulting 
Engineers  on  waler  questions.  Connection 
desired  with  parties  where  business  ability 
can  be  developed  and  where  results  are  de- 
manded. Address  "K.  F.  E.,"  care  of  En- 
gineering-Contracting, 353  Dearborn  St.,  Chi- 


POSITION  WANTED— As  timekeeper,  by 
young  man  speaking  and  writing  both 
Italian    and    English.      Best    of    references. 

Address       'P.      A.      P.."      Postofflce    Station 

No.   17.   Albany.    N.    Y. 


LliO^EIB 


Laborers  of  all  national- 
ities for  railroad  construc- 
tion, mines,  quarries, 
concrete  work,  etc., 
shipped  promptly  on 
reasonable  notice  and 
selected  personally  by 
expert   labor   men. 

International  Immigration  Bureau 
Labor  Department 


144  E.  7th  street 


NEW  YORK 


J.  F.  GRAHAM, 

I  Roadmoster  GrBhaiii) 

RAILROAD  LABOR  AGENT 

.\11  classes  of  Laborers  in  Any  Number 
SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory 

WRITE  OR  WIRE 

204  Washington  Avenue  South 
MINNEAPOUS,  MINN. 


Italian  Laborers  Supplied 

FREE  OF  CHARGE 


For  railroad  building,  water-works,  quarries  and 

all  kinds  of  construction  work,  by 

The  Labor  Information  Office  for  Italians 

i^Incorporated) 

59  Lafayeile  (Formerly  Elm)  Street 

New  York  City 

No  charge  either  to    applicants  :cr   help  or  to 
the  laborers. 

Send  for  circulars  and  application  T^lank^ 


This  is  on«  of  them 


FOR  CONTRACTORS.  WATER-WORKS.  RAILROADS.  ETC. 

Send  lor  Descriptive  Catalog,  giving  prices  of  our  COMPLETE  OUTFITS  including  PUMP,  EDSO.\ 
SPECIAL  SUCTION'  HOSE,  EXTRA  HE.WY  BRASS  COUPLIXGS.  STRAINER  and  SPANNER, 
ready  for  immediaie  use.  Established  1S59. 

EDSON  MFG.    CO..    256  Atlantic  Avenue.    BOSTON 


PLEASE    tell    our   advertisers   WHERE    you    saw    their   advertisement 
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NEW  STEAM  SHOVELS  AND 

CONTRACTORS'  LOCOMOTIVES 

FOR  IMMEDIATE  SHIPMENT 

ATLANTIC    EQUIPMENT    COMPANY 

III  Broadway.  New  York  Railway  Exchange.  Chicago,  III. 


«« 


Everything    Has    Been    Sold" 


E.  A.  Godeffroy  advertised  for  two  issues,  20  Wheel  Scrapers,  3  Dump  Cars  and 
a  Dump  Wagon,  then  wrote  "Please  discontinite  ad. — all  things  advertised  are  sold." 

If   you    have   anything   to   sell    or    rent,  send  us  copy  for   a   "For   Sale"    advertisement. 
The  price  is  only  $1   an  inch  a  week,  thus  making  the  cost  of  a  trial  ver}-  small  indeed. 

EXGINEERING-CONTRACTING,  355  Dearborn  St.,  Chicago. 


^ 


Complete  with  aprons  for 
COrsiTRACTORS'     USE 

Built  to  order  on  short  notice. 

HICKS   LOCOIVIOTIVE  AND   CAR   WORKS,    CHICAGO 


Trench 
Machines 


We  sell  and  lease  all  kinds  of  Hoisting  and 
Conveying  Machines  for  Trench  Work. 


:iir    scut     Mpiin 


CARSON  TRENCH    MACHINE  CO. 

BOSTON,  nASS.,  U.  S.  A. 

RRAVril   )  10'  Warren  St..  NEW  YORK 
"|:,,_pc    M'.->rk  Building,  CLEVELAND 
XJlrlLt.^  j  j^g  j,t    James  St..  Montrea.' 


VULCAN  RON  WORKS- 

CHICAGO  f 


•\Kk 


^^^EMUBSi'i 


WELLS 
LIGHT 

Wells  LIghTMfg.  Co. 

^  i  Washineton  St. 

NEW  YORK 


PALMER-ADJISTABLE 


;(^ 


(or') 


CAST-STONE-PRESS 

THE  ORIGINAL  V\DJU5TABL£  MOLD  PRE55 
14    Patents  TO         cs^.*^.e7>^^Wi*  _  .-not-. 


Iron  and  Steel 

Pig  Iron,  Iron  Ore, 
Billets,  Wire  Rods,  Slabs,  Plates, 
Bars  and  Shapes,  Coal  and  Coke. 

B.  mCOLL  &  COMPANY 

59  &  61  Wall  Street,  New  York 


GO  Day  docks 


Prentiss  clocks  arc  the  onjy  6o 
day  clocks  manufactured  in 
the  world,  and  keep  perfect 
time  throughout  their  long 
run.  They  are  accurate,  dur- 
able and  retiab'e  aud  will  last 
a  life  limr.  Atmo  F^yinff- 
p»ft-  Pfeciric,  Syn- 
c  hr  o  n  I  M  9  d  B  n  d 
Wmtchman'm  clocks. 

S«od  for  CBtalojrufl  No.  67. 
TMC 

Prentiss  CIcck  Improvement  Co. 
Dept.  6,  92Chamb6rtSt.,  N.Y. 


Every  Train    a 
TwO'Hour  Train . 

From  7  a.  m.  to  6  p.  m. 


To  PHILADELPHIA 

New  Jersey  Central 


Train  Every  Hour 
on  the  Hour 

■Leave  W.  23d  St.  lo  minutes  before  the  hotir 
rstatlonaWEST  23D  ST.  E.XCELLEyT 

LIBEBTY  ST.  DLNINQ  SERVICE  1 


WE    MAKE 


Cross- Arms 

Pins 
^n^  Brackets 

PROMPT   SHIPMENT 

WRITE     US. 

CENTRAL  MFG.  COMPANY 

CHATTANOOGA,  TENN. 


ALL    KINDS    OF 

CONTRACTORS'   TENTS 


Extra  Finished 

Columbus  Tent  ®  Awning  Co. 

East  Walnut  St..  Columbus.  O. 


PLEASE    tell    our   advertifprs   WHERE    you   saw   their   advertisement 


Jiil\    3.    Ii;0~. 
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FOR   SALE    AND    MISCELLANEOUS 


15  No.  3  wheel  scrapers S      25.00 

New  9x14  Vulcan  dinkies  at 2.500.00 

New  10x16  Vulan  dinkies  at 3.000.00 

New  1- yard  clam  shell   bucket   (for 

sand) 375  00 

Lid^erwood  No.  71  hoist,  complete. .  .  725  00 

Little  Giant  1-yard  traction  shovel.  .  3  250.00 
No.  2  Smith  Mixer,  engine  and  boiler 

on  wheels 675,00 

Marion  Model  60  shovel  (new) 9.400.00 

Bucyrus  70  ton  shovel    (new) 9,900.00 

New  10  ton  American  Tandem  roller  1,700.00 

54x54x16  ft.  stone  planer .  .  950.C0 

6x10  Vilter  belted  compressor,  34  It. .  110, CO 

12x12x14  Hall  air  con.pressor C.50,00 

I2x]2JxI4  Ingersoll  compressor 725.00 

Morris  No.  10  D.  C.  pump  and  engine  5C0.0j 

Complete  }-yard  dipper  dredge 2. 500. 00 

Channon  full  circle  IJ-yard  excavator  4.000.00 

Let  me  have  your  inquiries  for 
Cableways.  Cars.  Rail.  Rock  Drills, 
Channeler-.  Traction  Engines. 
Graders  and  Contractors'  Equip- 
ment generally. 

WILLIS  SHAW 

171  La  Salle  St.  Chicago,  III. 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels. 

Southern  Iron  &  Equipment  Co. 

Atlanta,  Ga. 


FOR  SALE 

Id  first-class  physical  condition  and  ready 
for  immediate  shipment  at  reasonable 
prices : 

Two  (2")  first-class,  four-wheel  Connected 
Saddla  Tank  Switching  Engines,  having 
just  been  thoroughl;  overhauled,  includ- 
ing new  parts,  such  as  lubricators,  etc., 
weighing  thirty-four  tons,  having  a  sepa- 
rate four-wheel  tender  in  the  rear.  Low 
price, 

One  forty-ton.  odc  and  one-half  yard 
Bucynis  Steam  Shovel,  O-  K. 

JAMES  T.  GARDNER 

Railway  Exchange  Chtcatfo 


STEEL      TANKS 

—  A  N  n  


PLATE 


WORK 


Cut  Shows  Our  Special  Tar  Still 

WRITE   FOR  PRICES 


Established  1872 


WM.  GRAVER  TANK  WORKS 

EAST  CHICAGO  INDIANA 


Good  Values— Immediate  Shipment 

One  26  ton  one  yard,  Little  Giant  Traction  Shovel $3,400.00 

One  45  ton  1+ yard  S.G.  Bay  City  Shovel— steam  thrust  2,250.00 

One  45  ton  Bucyrus  with  ditching  attachments 2,500.00 

One  30  ton  one  yard  S.  •G.  Bucyrus — working 2,400.00 

One  50  H.  P.  Mundy,  D.  C,  D.  D.  Hoisting  Engine  •  •       700.00 
One  50  H.  P.  Flory  D.  C,  S.  D.  Hoisting  Engine  ....       600.00 

One  20  Lidgerwood  D.  C,  D.  D.  Hoist  with  Boiler 775.00 

One  No.  2  Smith  Mixer,  Engine  and  Boiler 775.00 

One  No.  3  McKelvey  Mixer,  Engine  and  Boiler 350.00 

One  No.  2  Gates  Gyratory  Crusher 300.00 

Air  Compressors  from  200  to  2,000  feet  capacity. 

Plants  Installed.      Correspondence  Invited. 

INTER-STATE  EQUIPMENT  <&  ENGINEERING  CO. 

Yards  and  Warehouse, 

South  Englewood  Old  Colony  Building.  CHICAGO 


FOR  S.ALE 

Two  2.5Kw  direct  current  110  volt  Crockcr-Whcckr  Generators 
direct  connected  to  De  Laval  steam  turbi»es  suitable  for  125  to 
150  pounds  pressure,  condensing  or  non-condensing.  Also  one 
2200  gallon  centrifugal  pump  direct  connected  to  De  Laval 
steam  turbine.     This  is  new  machinery. 

.\ddress  the  N.\TIONAL  CASH  REGISTER  CO. 
Dayton.  Ohio 


WANTED-AT  ONCE-FOR  CASH 

Modern   Planer,    24"x24"x6' 

Must    be    in    first    class    condition 

State   price  and  delivery 

Address,    "E.    L.    W.,"    324   Rockefeller   Building,    Cleveland,    Ohio 


For  Sale 

CONTRACTORS'   PLANT 

25  R-McD.  Hoisting  Engines,  7  x  10,  D.'D.  D.  C,  each $300. 

11  Ransome^Mixers,  No.[3,  with  engine  mounted,  each 400. 

3  Carlin  Cube  Mi.xers,  5-ft.,  each 300. 

1  Foote' Mixer,  No.  3,  engine  and  boiler,  mounted 600. 

10  Cyclopean  Buckets,  2-yd.,  each 40. 

2  Lidgerwood  Rapid  Unloaders,  10x12;    no  car,  each 2.500. 

15  Standard  Gauge  Dump  Cars,  one-way,  6-yds..  each 125. 

2  Centrifugal  Pumps,  direct-connected,  6x8,  each 200. 

10  IngersoU-Sergeant  Drills,  3>^,  each 100. 

B.  A.  POLHEmUS 

90  West  Street,      Room  801,      New  York  City 


PLKASh,    tell   our   advertisers   WHERE   you   saw   their   advertisement 
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TnK  .\nxoi.D  (',omrvn^' 

ENGINtERS-CONSTRUCIOHS 

ELECTRICAL-  CrviL- MECHANICAL 

■  •I  WA  •Ai.i.c   aTnaKT 

CM  IC  AOO 


HENRY     A.     ALLEN 

M    Am.  Soc.  M.  K. 
Vcrcin  Dcutschcr  InKCnieure 

i  nnsultinR,   Mechanical.   KIccirical   and 
Hydraulic  EiiRinecr 

1435  Firit  Nftl.  Bank  Bldir..  CHICAGO.  ILL. 


JOHN  W.  ALVORD, 

C. 

E. 

Consulting  Enuineer 

For  Hydraulic  and  Sanitary 

Works 

Hartford  Buildint. 

CHICAGO 

BURTON  J  ASHLEY 

Mern.  \\  .  S.H-.  Kli^'. 

Inventor  ot  the  Ashley  Re?idental  Seiitic  Tank 
and  Nitrification  Duct. 

CIVIL  Ain>  CONSULTING  ENGINEER 

Hydraulic  and  Sanitary  EnginecrinK.  Heavy 

Foundations. 

6."^15  Noimal  Avenue,  CHICAGO 

Teleplinne  Normal  •i:t:Ci 


ASHER    ATK 

NSON 

Assoc.  M.  Am.  Soc. 

C.  E. 

1  Maditon  Avenue 

NEW  YORK 

Designs  lor 
Reinforced  Concrete  Structures 

A.    S.    BROWN,    JR. 

Contractors'  Bond.s  and 

Liability  Insurance 

a  Specialty 

85  Water  Street  BOSTON,  MASS 

General  Agent 

Metropolitan  Surety  Company 

of  iN'ew  York 


WILLIAM  H.  BRYAN,  m.  Am.  Soc.  M.  E. 

Consulting.   Mechanical  and 
Electrical  Engineer 

Water  Works.  Power  Plants.  Heating  and  Vcnti 
lation.  Elevators,  Smoke  Abatement,  Etc. 


Lincoln  Trust  Building, 


ST.  LOUIS.  MO. 


CRANE     &     STURGIS 

Civil  Engineers  and  City 
Surveyors 

Progress  Estimates  and  Final  Quantities 
Checked 

Excavations  and  Foundations  Measured. 

Proposals  for  Work— Engineering 

Design  and  Construction 

765  Tremont  Avenue  NEW  YORK 

Telephone  714  Tremont 


JOHN  M.  FARLEY 

Consulting  Engineer 

M.  Am.  Soc.  C.  E. 

1  MadUon  Avenue,  NEW  YORK 

Water- Works,    Sewerage   and   Sewage   Disposal. 
Examinations  and  Report^. 


EDWARD  S.  FARROW 

I  ,iii- I- >lriirl.ir  ;il  thi-  I     S    Mtlllary  Arjul.ii.v 
Wi^t   r.Hiit 

Consulting  Railroad   and   Mining  Engineer 

i:xp<Tt   rxnml-'ntlons  a-il  AilvWoi^-  Hrport^i 

on  Itullro.'id  a..(l  nthrr  rropodltlo:  k 

rhnnor.HiiftCortlunilt 

143  Liberty  Street,  New  York  Cily 


R    S.  FEURTADO 

Consulting.     Mechanical.     Electrical,     Hydraulic 
and  Gas  Engineer 

Dfsit^ns,  IMans.  Estimates   and   Speciticalians  lor 

Xcw  Plants. 
902  Great  Northern  BIdg.  CHICAGO 

IMione  Harrison  i'O'M 


J.    B.    HOGG 

Civil  and  Mining   Engineer 

UNIONTOWN,  PA. 

Railroad  Construction. 
The  Development  of  Coal  Properties 


J.  W.  HOWARD,  C  £.,  E.  M. 

Consulting  Engineer 

ROAD  AND  PAVING  EXPERT 
AND  TESTING  LABORATORY 


1   Broadway 


NEW  YORK 


RICHARD    C.  HUSTON 

Member  W.  S.  E.  Civil  Enginee.- 

HATTIESBURG,  MISS. 

Specialties:  Water- Works,  Sewerage,  General 
Municipal  Work  and  .Appraisals 


GEORGE  W.  JACKSON,  Inc. 

Bridges.  Structuial   Steel,   Machinery. 

Subways.  Tunnels  and  Heavy 

Foundations. 

169-179  W.  Jackson   Boulevar'j 
CHICAGO 


GRANBERY  JACKSON,  C.  E. 

.\,bOc.  M.  .\m.  Soc.  C.  E. 

Water  Supply,  Electrical  Plants, 

Water  Power.  Municipal  Improvement 

NASHVILLE.  TENN- 


KNIGHT  &  HOPKINS 

Consulting  Engmeers. 

ROME.  N.  Y. 

Designing  and  Supervising  Engineers  For 
Sewers,  Water- Works.  Water  Power  and  Mu- 
nicipal Work 


K   \V.  Freeborn.  M.  E 

A.  II.  I'lttce 

J.  W.  rrln.e.  M    M    K. 

The  Fresborn  Engineering  &  Construction  Co..  Inc. 

Consiiltint;  KnRinecrs  and  Contractor - 
Di'HlK"  ami  Omstnictlnn  i.f  Cement  I'latitH. 
r.'liifori't'd  ('(increte.  KIrctrtc  Kallwayn,  Kefrliter 
ntiiiK  and  I'nwer  Plants.  WftCtr  Works.  Sewern. 
SiirM'Vf;.  I^tliniitc;^.  Ueportd. 

706-710  Heist  BIdg..      K 

&nsaft  City,  Missouri 

Kiulol 

>h  llerink- 

lieovKe  AV.  KulItT 

HERING  & 

FULLER 

Hydraulic    EIl^:;incer^ 
auJ  Sanitary  Experts 

170  Broadway. 

NEW  YORK 

Spec 

allies    WaiiT  Sii|>|.l> 
Sewernkfe  ami  Se\ 

.  Water  I'urHirunnTi 

WILLIAM  D.  MARKS,  PH.  B.,  C.  E. 

Con-^ulting  Engineer  and  Statistician 

OfFtces.  623^24  Park  Row  BIdg..  NEW  YORK 

Electric  Railways.  Gas  Works 
'  111  Motor  Cars.  Electric  LightinK  Station.-. 


JAMES  B.  McCORD,  A.  M.  Am.  Soc.  C  E. 

Civil  Engineer 

29  Broadway  NEW  YORK 

Water- Works.   Filtration.   Repor*  .  on   IVoitenit-, 
oi  Public  Service  Corporations 


Suniin.t  I.    McMi-eti 


ii|>->tfr  It.  Mtllrr 


McMEEN  &  MILLER 

Coniulling  Enginci-r . 

Installations  planned  and  built.    Advice  in   pat- 
ent causes.     Special  attention  to  telephony 

1454-1456  Monadnock  Block,       CHICAGO 


ALEXANDER  POTTER,  C.  E. 

Hydraulic  Engineer  and  Sanitary  Expert 

143  Liberty  Street.  NEW  YORK 

Sewerage  and  Sewage  Disposal 

Water  Supply  and  Purificatiopi 


POUND  ENGINEERING  &  CONTRACTING 
COMPANY 

Rookery  Building,  CHICAGO 

Build  and  Equip  Steam  and  Electric   RailroaiLs. 
also  Industrial  Plants.    Examinations,  Re- 
ports,   and   properties  managed.     Se- 
curities taken  on  Meritorious 
Propositions. 


NEW  YORK  OFFICE 


1711    BhOADW  AY 


NEW  YORK 


GEO.    W.    RAFTER 

M.  .-Xni.  Soc.  C.  E, 

Water  Supply.  Sewerage  and  Sewage  Disposal, 

Concrete.    Masonry   Dams.    Hydrology. 

Hydraulics,    Examinations, 

Reports.   Litigations.   Etc 

195  Kenwood  Ave.  ROCHESTER,  N.  Y. 


RITTER    &    MOTT 

Consulting     Civil     Engineers 

HesiRners  of  structures 

nnd   K<iiin(lallor.s 

1707   Marquette   Building.  CHICAGO 


W.  H.  SCHOTT 

Consulting.  Mechanical.  Electncai.  Hydraulic 
and  Healing  Engineer 

Designer  and  Buildcrol  "The  Schoit  Systems" 

Amercxn  Trust  Bids..  CHICAGO 


W.  S.   SHIELDS 

Civil  and  Sanitary  Engineer 

Water- Works.  Sewerage  Systems.  Pavements, 
Railroads 

1201    Hartford  Buildins;  CHICAGO 

Telo!>hone  Central  .TS71 
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SNOW  &  BARBOUR 

Specialties: 

Water  Supply  from  a  Sanitary  Standpoint 
and  Sewage  Disposal 

Mechanical  Analysis  of  Sands 
Tremont  Building,                   BOSTON,  MASS 

Water                                                                    Power 

H.    VON   SCHON 

Consulting   Engineer 

Suite  603   Wayne  County  Bank  Building 

DETROIT.  MICH. 

W.  W.  YOUNG 

Consulting  Engineer 

St.  Paul  Building.  NEW  YORK  CITY 

Examinations,  Estimates 
and  l-'mancial  Reports 


W.  L.   STEBBINGS 

Civil  and  Consulting  Engineer 

Monadnock  Block, 
CHICAGO 

Specialties:     Bridget  and   Steel  Construction 

of  Every  Description. 
Water  Supply,  Sewer=;.  Factor^' Buildings,  etc. 


CORNELIUS  C.  VERMEULE 

Consulting    Engineer 
203  Broadway.  NEW  YORK 


ARMOUR  INHITUTE  of  TECHNOLOGY 

Chicago,  Illinois 

Courses  in  Electrical,  Telephone,  Mechan- 
ical. Civil,  Chemical  and  Fire  Protection  En- 
gineering, General  Science  and  Architecture. 
Completely  ecHiipped  shops  and  laboratories, 
^Deptrtmcatol  Tests  prepared  tsp  test  all  appai' 
atus  and  material  used  in  the  several  branches 
of  Engineerinj.  llThe  Institute  Year  Book 
will  be  sent  upon  application. 


J.   G.  White    &    Company 

Incorporated 

Engineers,  Contractors 

43-49  Exchange  Place.  41-43  Wall  Street 
NEW  YORK.  N.  Y. 

London  Correspondents: 

J.  G.  WHITE  &  COMPANY.  Limited 

9  Cloak  Lane,  Cannon  Street 

Canadian  Correspondents: 

CANADIAN  WHITE  COMPANY.  Limited 

Sovereign  Bank  Bldg..  Montreal 

Principal  Philippine  Office:    Manila,  P.  1. 


DRAUGHTING, 

MAP  DRAWING  AND  PRINTING 

STRUCTURAL  IRON  WORK 

Large  Furct  ot  Comrfctent  Men, 

Rush  Woik  Given  Special  Attention. 

P.  P.  Von  hardenberg. 

123  Ufaerty  Street.  NEW  YORK  CITY 

Telephone:  202'.*  Cortlandt.     Rooms  513-515 


WHEN    MAKING    SURVEYS 

11  ;e   the   new  Transparent  —  Parallel — Flexi- 
ble Ruler.  Scale  and  Protractor. 

FOR    RECORDING  YOUR   NOTES 

It  IS  designed  expressly  for  this  purpose.  Write 
for  circular  y„£  FLEXIBLE  RULER  CO. 
(Price  20c    paid    Xm  Niagara  St..  Buffalo,  X.Y. 


Rensselaer     % 
Polytechnic^^ 
Institute, 


%% 


'^ 


»i?        Troy,  N.Y. 

Local  exanuDationsproHded  for.  Send  for  a  catalogue 


YOUNG  &  SONS 


lENOINEERINO  MIXING  ANdBH 
5URVEYLV0  INSTRUMENTS  r 


PHILADELPHIA 


There  are  many  paving  concerns  in  the  United  States  and  Europe, 
but  only  one  (and  its  Hcensees)  that  can  make  the 

BITULITHIC       PAVEIMENT 

Our  illustrated  booklets  of  interesting  information  about  street  pavements  are  free  upon  request. 
Write   at   once,   for  every  day's   delay   defers    knowledge   of   a   subject    you   should    possess. 

NA/ARREiN    Brothers    Companv 

BOSTOM,     IVIASSACHUSE-rXS 

Registered  Trade  Marks — "Bitulithic,"  "Puritan."  "Bitrock,"  "Bituminous  Macadam,"   "Bitustone" 


To 

Architects 

Builders  and 

Owners 


Samples  aad 
CIrculara  Free 


Attention    is   called   ^o   Fireproof  and    Vermin-proof 

MINERAL    WOOL 

as  a  lining  in  Walls  and  Floors  for  preventing 
the  ESCAPE  OF  WARMTH  AND  THE 
DEADENING  OF  SOUND. 

United  States   Mineral   Wool  Co. 

Tel.  6714  Cortlandt  140  Cedar  Street,  N.  Y 


LUCIUS   ENGINEERING 
CONTRACTING  CO. 

Engineers  and  Contractors 

& 

vSteel  Structures  and  Concrete  Construct 

ion 

Room  908,  Hartje  Building 

First    Avenue   and    Wood    Street 

PITTSBURGH,  P\. 

INevA/     Vorlt                                                                          Chl<ra 

go 

THE  RODGERS  COMPANY 

Specialists  in  Reinforced  Concrete  Construction 
Consulting  and  Contracting  Engineers 

1338  Monadnock  Building 


CHICAGO 


Telephone  Harrison  6300 


STIRRUPS 

FOR  ALL 

BUILDING     PURPOSES 
SIngleand  Double 

MULVEY 

Stirrups  for  Steel,  Wood  or  Concrete  Construc- 
tion. Special  Stirrups  to  hoolc  over  I -Beams 
The  MULVEY  Stirrup  U  made  from  UNIVERSAL  ROLLED  BARS  and 
is  the  strongest  and  safest  on  tlie  markeL  Manufactured  to  RequiremenU. 
List  Prices  and  Discounts  on  Request.     Write  us  to-day  for  Catalog  "E" 

CHAS.  MULVEY  MFG.  CO.,  3509  So.  Ashland  Ave.,  Chicago 
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BUFF 


HNQINEERING 
INSTRUMENTS 


'»     The  "Buff"  is  freely  acknowledged  to  embody 

more  accuracy,  better  telescopes   and  work- 

-  manship  than  any  other.       Send  for  CotaloKiic  32 

iVk     BUFF  &  BUFF  COMPANY,  Boston,  Mass. 

Jnmacin  Plain  Slalton 


R.  SIZELKj   &    SON 

1:2   1:.   MAIJIHON'  ST..  CIIICACO 
MANfJArTfllElta   OF    MOST   IMI'IIOVID 

Ungineering  and  Surveying   Instruments 

95%  of  the  tristrhulent^  boviRht  by  the  Sanitary  District  of 
ChicaHO  anil  its'  J,  of  all  purchxscd  by  the  Illinois  Steel  Co. 
durinK  the  past  ten  years,  were  made  by  us. 

Seiui  for  Catalog  No.  6  and  learn  why. 


SURVKYORS'  .\.NI)  ENGINEERS' 

Transits,  Levels,  Compasses,  Chains,  Tapes,    Etc. 

Drawing  Instruments,  Paper,  Etc. 
Field  Books,  India  Ink,  Brushes,  Etc.  Catalogue  on  Reque.>;t. 

L.  M.  PRINCE 

108  West  4lh  Street,  CINCINNATI,  OHIO 


E.G.  RUEHLE&CO. 


119  Fult&n  St. 
NEW  YOAK 


MaooiQCiofefsondimponefs 


rtiltemi  Dotting 


ARCHITECTS'  AND   ENGINEERS'    SUPPLIES 

DRAWING  MATERIALS 


EVERETT=McADAM 

CO.NTISLOLS  lILliCTRIC 

BLUE  PRINT 

Mactiine 


Easy  to  operate,  compact,  self- 
contained,  noiseless,  small  amount 
of  current,  perfect  contact,  uni- 
forrn  tone,  variable  speed,  eco- 
nomical. 

Revolute  Machine  Co. 

525  West  45th  St.,  NEW  YORK 

h'urOwr  information  aud  List  of 
Users  upon  Request 


F.  D.  CROFOOT  X,  XIKLSEN 

Printing  by  Electric  Light 

Crofoot,    Nielsen    &    Company 

BLUE    PRINTERS 
Blue  Printing,  Black  Printing  Blue  Line  and  Color  Printing 

Special   Service  Always — Speed   and    RESULTS.     Bip    Floor  Space  and 
Equipment  for  Rush  Orders. 

167-169  E.   Washington  Street,   CHICAGO 

Phone  759  Main 


BLUE 

PRINTS 

Quick  Service 


DRAWING 
MATERIAL 

Best  Price 


AMERICAN    BLUE    PRINT  PAPER   CO. 

294   DEARBORN  ST.,  CHICAGO 

Railway  Exchange 

Harrison  1541  Telephones Harrison  6571.  6572 


B.  K.  ELLIOTT  COMPANY 


108  Sixth  Street 


PITTSBURG 


DRAWING  MATERIALS 

SURVEYING  INSTRUMENTS 
BLUE  PRINTING  MACHINES 

(^ur  Handsome  Catalogue  "  C  "  Upon  Request. 


Economy  Tables  and  Cases 

are  worth  30%  more  than  any  other  because  of  the 
superior  workmanship,  material  and  finish  alone. 

Why  not  invest 
in  them? 


No.  I  Table  showing  loose  inclined  board 
and  tool  tray  and  frame  in  tool  drawer. 


Send  for  free 
catalogue. 

Factory_Price3. 

*    Economy  Drawing 
Table  Co. 

1309  Utah  Street 
Toledo.  Ohio 


Eugene  Dietzgen  Company 


Manufacturers  and  Importers 

Drawing  Materials 
Surveying  Instruments 


NEW  ORLEANS  CHICAGO 

Si.  SAN  FRANCISCO  ISJ  Monroe  St. 

C.\T.\LOC.UE  O.V  .\PPLIC.\TION 


NEW  YORK 

214-220  E.  23d 


THE  JOURNAL 

OF 

WESTERN  SOCIETY  OF  ENGINEERS 

Is  a  high  grade  bi-monthly  illustrated  magazine  of  about  one 
hundred  pages  in  each  number,  and  contains  the  original 
papers  of  engineering  interest  that  have  been  presented  to 
the  society,  with  the  discussion  of  the  same.  These  papers 
treat  of  subjects  in  all  lines  of  engineering,  are  well  illustrated 
and  should  be  of  value  to  engineers,  chemists,  scientific  and 
business  men  everywhere. 

The  Subscription  Price  is  $3.00  a  \ear 

The  circulation  is  about  1.500  copies  of  each  issue,  six  times  a  year. 
The  Journal  is  a  valuable  advertising  medium,  as  it  goes  all  over  the  world 
and  to  a  high  class  of  technical  readers.     .-Xdvertisements.  if  of  interest 
to  engineers,  may  be  published  in  the  Journal. 
Tor  rates  or  other  information  concerning  the  Journal  of  the  Western 
Sot.  ifty  of  En).nneers,  address  or  call  upon  the  Secretary.   1737  .Monadnock 
Block.  Chicago. 


PLEASE   tell   our  advertisers   WHERE    you   saw   their   advertisement 
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The  Universal  Drafting  Machine 

Saves  Time 


Delay  in  the  Drafting 
Room  Means  Delay 
Everywhere 

Write  us  for  information. 


Time  and  Attention  Wasted  in 
Juggling  Tee-Square,  Triangles, 
Protractor  and  Scales  about  the 
board  means  just  that  time  and 
attention  taken  from  produc- 
tive  work. 


UNIVERSAL  DRAFTING  MACHINE  CO. 

Third  Avenue,  N.  W.,  Cleveland,  Ohio,  U.  S.  A. 


THE  GLOBE-WERNICKE  GO, 

COMPLETE  OFFICE 
OUTFITTERS 


Not  only  the  best  Typewriter  Desks,  bvtt 
the  best  Roll-top,  Flat-top,  and  Book- 
keepers' Desks,  Office  Chairs,  etc. 

224-225  Wabash  Ave..  Chicago 


KEUFFEL  &  ESSER  CO. 

127  Fulton  St..  NEW  YORK 
CHICAGO  SAN  FRANCISCO  ST.  LOUIS 

m  E.  Madison  St.         40  Oak  St.,  cor.  Market  813  Locust  St. 


Drawing  Materials,  Surveying  Instruments 
Measuring  Tapes 


No.  SI  13 


Contractor's   Y    Level 

Telescope  11  in.,  with  dust  shade  and  cross-hairs,  graduated  spirit  level, 
clject  glass  IJ  in.  with  rack-movement,  eyepiece  adjustable.  Y's  have 
our  patent  locking  arrangement  dispensing  with  pin  bolts.  Compass 
graduated  to  degrees,  improved  needle  about  3  in.,  horizontal  circle  3} 
in.  graduated  to  degrees  with  vernier  reading  to  5  minutes. 

We  manufacture  a  special  line  of  Transits  and  levels 
for  contractors  and  builders.  They  are  reliable  instru- 
ments ot  moderate  price,  and  will  save  time,  labor 
and  chance  of  errors. 


Our  Complete  Catalogue  (550  Pages)  on  Request 
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A  Revolutionary  Method 

of  pipe  joining  has  been  attained  through  the  use  of  our  new  product 

LEAD  WOOL 


This  cut  shows  a  twist  of  lead  wool  or  shredded  lead,  which  may  be  pulled  apai  t  into  a  fine  fibre. 


like  curled  hair. 


INVESTIGATE  IT 


When  you  have  done  so  you  will  discard  the  old  method  of  pipe  joining  as  archaic,  because  themse 
of  lead  wool  offers  these  advantages: 

1.  33-J%  less  material  is  needed  than  in  the  old  method.  . 

2.  Every  ounce  of  lead  wool  is  useful  in  contributing  to  the   strength  of  the  joint  since  it  is  well 
caulked  from  the  varn  out  of  the  exposed  surface. 

3.  The  waste,  expense  and  bother  of  melting  outfits  are  dispensed  with. 

4.  Pipe  joints  can  be  made  in  the  rain,  under  water  and  in  spite  of  interruptions. 

5.  The  joints  are  capable  of  considerable  deflection  as  shown  in  the  above  cut,  without   leaking  or 
in  any  way  weakening,  owing  to  the  elasticity  of  the  material. 

6.  Workman's  entire  kit  consists  of  one  tool. 

We  shall  be  glad  to  send  you  printed  matter  describing  tests,  giving  further  data  and  quoting  prices. 
Ask  for  booklet  No   9. 

UNITED  LEAD  COMPANY 

100  WILLIAM  STREET  NEW  YORK  CITY 


^^  "Peerless"  Street  Sweeper 


This   Sweeper   saved   the  City  of 
Washington  $15,648  the  first  year 

Write  mc  and  find  out  how  it  was  done. 


J 


Cor.  FR.\NKLIM  STREET 
and    WEST    BROADWAY 
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A  Common  Fault  in   Proposal  Adver- 
tisements. 

In  preparing  the  contract  news  for  suc- 
cessive issues  of  this  journal  the  editor  is 
called  upon  to  read  several  hundred  pre- 
posal  advertisements  every  month.  A  remark- 
able variation  exists  in  the  character  and 
contents  of  these  advertisements.  Some  of 
them  give  large  space  to  certain  features 
which  others  neglect  almost  entirely  to 
mention.  Some  are  explicit  and  others 
are  vague  and  general — indeed  it  is  com- 
mon to  see  advertisements  so  written  that 
no  definite  idea  of  the   work  in  hand   can 

Copyright,  1907.  by  the 


be  gotten  from  them.  To  the  lay  mind 
there  seems  to  be  something  queer  and 
unbusinesslike  in  this  condition.  A  pro- 
posal advertisement  has  or  should  have  a 
definite  purpose.  It  costs  money  to  have  it 
published  and  if  the  money  is  not  to  be 
counted  as  wasted  the  advertisement  must 
attract  the  attention  of  contractors  suffi- 
ciently to  interest  them  to  bid  on  the  work. 

There  are  at  least  three  facts  which  a 
contractor  wishes  to  be  informed  about  by 
a  proposal  advertisement.  He  wishes  first 
to  know'  the  time  and  place  at  which  bids 
are  to  be  received.  Second,  he  wishes  to 
know  the  character  and  quantity  of  the  work 
to  be  done.  Finally  he  wishes  to  know  the 
source  from  which  detailed  information  of 
the  work  can  be  secured.  There  should 
be,  it  seems  to  us,  no  question  as  to  the 
essential  nature  of  all  these  items  of  in- 
formation yet  is  more  often  than  not  that 
some  one  of  them  is  not  stated  or  is  stated 
so  vaguely  or  in  such  terms  as  to  be  whol- 
ly  indefinite. 

To  illustrate  a  common  case  there  is 
before  us  an  advertisement  for  sewer  work 
to  be  done  in  a  Western  city  of  30,000  in- 
habitants which  asks  bids  "for  letting  of 
contract  for  the  improvement  of  street 
by  the  construction  therein  of  a  sewer." 
The  advertisement  tells  where  detailed 
plans  may  be  seen,  describes  the  penalties 
for  non-fulfillment  of  contract,  describes 
the  manner  of  payment,  etc.,  in  much  de- 
tail, but  does  not  give  a  word  further  re- 
garding the  nature  and  amount  of  the 
work.  So  far  as  the  advertisement  tells 
the  contractor  has  absolutely  no  informa- 
tion whether  the  sewer  to  be  built  is  a 
thousand  feet  or  five  miles  long  or 
whether  it  is  to  be  built  of  brick,  vitrified 
pipe  or  concrete,  or  whether  it  is  one  foot 
or  five  feet  in  diameter. 

Against  this  advertisement  we  will  set 
another  which  tells  all  that  the  first  one 
does  and  in  addition  says : 

'The  Engineer's  estimate  of  the  quanti- 
ties is  as  follows:  45  linear  feet  of  15-inch 
pipe  sewer;  1462  linear  feet  of  12-inch  pipe 
sewer;  1,944  linear  feet  of  6-inch  house 
connection  drain;  15  manholes:  4  sewer 
basins." 

In  both  cases  the  city  has  work  to  pur- 
chase and  desires  to  buy  it  at  the  lowest 
reasonable  rate,  in  one  case  the  amount  of 
work  required  is  stated  definitely,  in  the 
other  case  nothing  is  said  of  the  amount. 
Which  notice  is  most  likely  to  interest  the 
contractor  who  has  work  to  sell? 

It  is  not  our  purpose  here  to  discuss  the 
problem  of  writing  proposal  advertise- 
ments in  detail.  The  failure  which  we 
have  mentioned  is.  however,  so  common  a 
fault  of  such  advertisements  that  it  de- 
serves   specific   mention. 


The  citizens  of  Los  Angeles,  Cal.,  have 
sanctioned  the  issue  of  $23,000,000  of  bonds 
for  Owens  River  Water  Supply  project. 


Method  of  Constructing  the   Crockers 

Reef  Dam,  New  York  Barge  Canal 

Near  Fort  Edward,  N.  Y. 

BY    I.INDON    li.\TES,   JR.* 

One  of  the  most  striking  characteristics 
of  the  New  York  Barge  Canal  is  the  great 
extent  to  which  concrete  is  employed. 
Where  ten  years  ago  masonry  would  have 
been  considered  the  only  standard  construc- 
tion material,  now  concrete  has  entirely 
usurped  its  place  for  locks,  bridge  abut- 
ments and  dams. 

In  the  wide  view  of  being  a  typical  struc- 
ture of  the  new  order  as  well  as  being  the 
first  dam  of  the  New  York  Barge  Canal  to 
be  built,  the  one  at  Crockers  Reef,  eight 
miles  below  Fort  Edward,  is  of  special  in- 
terest. The  bulk  of  the  structure  is  of  sec- 
ond class  concrete,  consisting  of  one  part 
Portland  cement  and  five  parts  crushed 
stone.  Large  rocks  were  used  freely,  so 
that  about  ro  per  cent  of  the  dam  is  so 
composed.  The  crest  and  the  down  stream 
slope  of  6  on  5  is  faced  with  an  i8-in.  lay- 
er of  first  class  concrete,  composed  of  one 
part  Portland  cement,  two  parts  sand  and 
five  parts  crushed  stone  and  gravel.  The 
Portland  cement  is  very  carefully  specified 
and  tested  by  the  State.  It  must  be  ground 
to  such  fineness  that  99  per  cent  by  weight 
will  pass  through  a  sieve  of  2,500  meshes 
to  the  square  inch,  and  92  per  cent  through 
a  sieve  of  10,000  meshes.  Sample  briquettes 
are  subjected  to  tensile  strains  of  from 
240  to  500  lbs.  per  sq.  in.,  and  tests  in- 
volving time  of  setting,  chemical  analysis 
and  other  rigorous  requirements  insure  the 
standard. 

At  Crockers  Reef  the  Hudson  River  is 
divided  into  two  channels  by  a  small  rocky 
island.  (Figs.  I  and  2.)  Across  these 
is  located  the  dam  which  sustains  the  Fort 
Edward  level  of  the  New  Champlain  Can- 
al. Its  eastern  abutment  is  adjacent  to  the 
new  cutting  and  locks,  beyond  which  is  the 
small  channel  of  the  existing  Champlain 
waterway.  From  the  eastern  abutment  the 
crest  stretches  480  ft.  to  the  island.  West 
of  the  island  a  shorter  section  of  280  ft. 
crest  length  closes  the  other  river  channel. 

A  flood  elevation  of  128  ft.  and  a  mini- 
mum low  water  level  of  119  ft-  is  the  range 
of  the  Hudson  at  the  dam.  The  crest  is  at 
the  latter  plane.  The  level  below  is  held 
by  the  Fort  Miller  dam  of  ii5-3  ft-  above 
datum.  While  the  maximum  flood  height 
is  reached  very  seldom,  two  extension 
structures  are  required  to  safeguard  the 
ends  of  the  dam  in  high  water— a  core 
wall  93  ft.  long  and  an  embankment  16  ft. 
wide,  closing  a  depression  in  the  island 
that  falls  below  the  high  water  limit,  and 
another  core  wall  and  embankment  on  the 
west  bank  of  the  river. 

On  April  5,  1906,  the  initial  preparations 
were  made.  Adjoining  the  Champlain 
Canal  the  ground  was  prepared  for  the  de- 
pot of  broken  stone  and  sand  to  be  brought 
down  by  barges,  and  a  derrick  of  i  cu.  yd. 

•71  Broadway.  New  York.  X.  Y. 
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bucket  capacity  was  set  up  for  unloading. 
Near  this  station  was  installed  the  con- 
crete mixer,  from  which  a  narrow  gage 
track  was  run  to  the  river  bank.  (Fig.  2.) 
A  4-cu.  yd.  dump  car,  lined,  to  prevent 
leakage,  conveyed  the  concrete  to  the  vari- 
ous locations,  where  it  was  then  placed  in 
the  forms  for  the  dams.  This  method  of 
handling  the  concrete  proved  to  be  very 
satisfactory.  It  was  the  only  economical 
way  in  which  it  could  be  managed  on  ac- 
count of  the  distance  that  the  material  had 
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it  in  about  V/i  hours.  When  a  lew  small 
leaks  had  been  stopped,  excavation  com- 
menced. This  consisted  in  drilling,  blast- 
ing and  excavating  a  channel  the  width  of 
the  dam  and  2  ft.  deep  into  the  rock  of 
the  reef.  After  this  trench  had  been  ex- 
cavated and  passed  by  the  State  Engineers, 
the   forms  were  placed. 

Ribs  were  set  every  five  feet  of  the  same 
shape  as  the  curve  of  the  dam  and  braced 
against  the  larger  timbers  of  the  trestle 
overhead.     The  forms  were  then  nailed  on, 
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tance  apart,  as  the  conditions  would  war- 
rant. After  anchoring  these  with  stone, 
stringers  were  placed  across  from  crib  to 
crib  and  2-in.  sheeting  was  lapped  on  them 
at  an  angle  forming  an  apron  dam.  Old 
grain  bags  half  filled  with  clay  were 
dropped  along  the  bottom  of  the  sheeting 
and  the  clay  puddle  was  then  dropped  on 
top.  The  clay  that  was  dumped  took  its 
natural  slope.  The  lower  dam  was,  of 
course,  away  from  the  current,  and  it  was 
only   necessary   to  use   a   line   of   sheeting 
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Fig.  1. — Profile  of  Crocker's   Reef  Dam,  New  York   State  Barge  Canal. 


to  be  carried.  The  farthest  interval  to  be 
traveled  from  the  mixer  to  the  west  end 
of  the  dam  was  about  2,500  ft.,  and  an 
average  round  trip  on  the  2,000  ft.  haul 
consumed  about  seven  minutes.  The  aver- 
age construction  rate  was  appro.ximately 
75  cu.  yds.  per  day.  but  as  high  as  140  cu. 
yds.   were  placed   in  ten  hours. 

The  excavation  in  shale  rock  for  the 
eastern  abutment  wall  was  started-  on  May 
8,  and  a  layer  of  cement  mortar  was  set  in 
the  base  before  concreting  started.  On  the 
bottom  course,  uprights  for  the  forms  of 
the  abutment  wall  were  placed  2  ft.  apart 
and  braced  against  the  rock.  The  facing 
forms  were  2-in.  tongue-and-groove  spruce, 
surfaced  on  one  side.  Two  strands  of  wire, 
placed  4  ft.  apart,  vertically  and  horizon- 
tally, were  used  to  tie  the  front  and  back 
forms  together.  This  method  of  construc- 
tion was  followed  on  all  the  abutment  wall 
of  the  dam. 

Work  on  the  dam  proper  was  started 
May  24  at  the  mainland  end  of  the  east 
section.  A  bo.x  cofTer-dam  (Figs.  3  and 
4)  consisting  of  8x8-in.  timbers  placed  5 
ft.  apart  horizontally  and  25^2  ft.  vertically, 
fastened  by  J^-in.  bolts,  was  set  in  place, 
the  truss  being  braced  by  4x4-in.  vertical 
posts  5  ft.  apart.  Two  rows  of  i-in.  plank 
were  then  placed  on  the  inside  of  the  cof- 
fer-dam on  each  side,  and  sand  bags  were 
lowered  to  the  bottom  before  the  puddle 
was  put  in.  The  material  for  all  puddle, 
consisting  of  a  mixture  of  clay,  sand  and 
dirt,  was  taken  from  the  canal  prism.  The 
down  stream  side  of  the  coffer-dam  was 
built  as  an  apron,  with  two  rows  of  l-in. 
sheeting  against  the  stringer  at  the  south 
end  of  the  trestle  timbers.  .iMong  the  bot- 
tom of  this  lap-sheeting  sand  bags  were 
laid  and  puddle  dumped  on  top.  A  trestle 
of  rough  bents  composed  of  round  logs  12 
ft.  apart,  with  two  8-in.  stringers  under 
each  rail,  was  next  built  inside  the  cof- 
fer-dam, to  be  used  for  conveying  con- 
struction materials  to  whatever  point  need- 
ed.    This  completed  the  preparatory  work. 

The  first  section  of  dam  was  about  200 
ft.  long.  A  lo-in.  centrifugal  pump  emptied 


beginning  at  the  bottom  and  keeping  just 
ahead  of  the  concrete.  This  was  to  enable 
the  concrete  to  be  rammed  against  the 
forms. 

As  the  work  extended  into  the  river,  it 
was  found  that  on  account  of  the  smooth- 
ness of  the  bottom  and  the  swiftness  of 
the  river,  and  also  because  of  deep  holes 
which  were  encountered,  it  was  necessary 
to  change  the  plan  of  the  coflter-dam  and 
float  cribs  on  its  upper  side  a  certain  dis- 


against  the  trestle  with  clay  dumped  out- 
side. This  type  of  coffer-dam  proved  very 
satisfactory,  and  little  expense  for  pumping 
was  incurred.  After  once  emptying,  the 
small  leaks  being  stopped,  the  pump  was 
shut  down,  and  seldom  used  until  another 
section  of  the  dam  was  ready. 

The  east  spillway  was  built  in  four  sec- 
tions. At  one  place  on  this  channel  the 
w-ater  was  found  to  be  30  ft.  deep,  and  it 
was  very  difficult  to  procure  a  tight  dam  at 
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Fig.  2. — Plan  of  Crocker's  Reef  Dam  Showing   Lay-        out  of  Construction  Plant. 


July   10,   1907. 

the  point.  But  the  spillway  was  completed 
the  latter  part  of  August,  and  water  start- 
ed flowing  over  it  Sept.   I,   1906. 

The  west  spillway,  which  was  about  280 
ft.  wide,  was  closed  by  one  section.  Its 
coffer  dam  and  the  excavation  started  on 
Sept.  12.  Concreting  commenced  Sept.  18, 
at  8 :50  a.  m.  and  on  the  morning  of  Oct. 
6,  1906,  water  running  over  this  spillway, 
marking  the  practical  completion  of  all 
river  work  so  far  as  the  dam  itself  was 
concerned.  The  abutment  and  core  walls 
for  the  dam  were  finished  soon  after,  and 
about  Nov.  22  everything  had  been  built 
and  the  plant  removed,  except  for  a  small 
quantity  of  embankment  which  was  to  be 
placed  behind  the  abutment  wall  of  the 
west  spillway. 

In  all,  about  3.550  cu.  yds.  of  concrete 
were  placed.  This  method  of  construction 
is  typical  of  what  will  be  used  for  most  of 


ENGINEERING-CONTRACTING 

Tunneling  Operations   in    New    York 
City  and   Vicinity.* 

BY    H.   T.    ILDAGE,   NEW   YORK,   N-.    Y. 

(Continued  from  page  6,  July  3,  1907.) 
Some  portions  of  the  North  River  tun- 
nels of  the  Pennsylvania  Railroad  Co.,  the 
Morton  street  e.xtension  of  the  Hudson 
tunnel,  the  Pennsylvania  Railroad  Co.'s 
East  River  tunnels  and  the  tunnels  from 
the  Battery  to  Brooklyn  are  being  built 
in  sand  and  gravel  of  various  kinds,  which 
permit  the  escape  of  air  and  inflow  of 
water,  and  must  consequently  be  dealt 
with   in  a  special  manner. 

As  has  already  been  stated,  with  a  full 
face  of  silt,  no  excavation  is  done.  The 
shield  is  simply  pushed  ahead,  and  the  silt 
removed  is  that  which  flows  in  through 
one  or  several  doors.  No  work  is  done 
ahead  of  the  shield. 
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Figs.  3  and  4. — Details  of  Coffer  Dams  and  Service   Trestle,  Crocker's  Reef  Dam. 


the   new   dams    to    be   built    on   the   Barge 
Canal. 


Through  the  consolidation  of  several  ir- 
rigation companies  in  Colorado,  arrange- 
ments have  been  completed  for  the  con- 
struction of  a  large  dam  at  a  point  nine 
miles  northwest  of  Denver.  The  dam  will 
have  a  length  of  about  l^  miles  and  a 
height  of  150  ft.  and  will  impound  5,000,- 
000,000  cubic  ft.  of  water.  The  dam  and 
auxiliary  systems  thus  far  projected  for 
collecting  and  distributing  the  w-ater  will 
cost  upward  of  $4,000,000. 


.\ccording  to  "English  Mechanics," 
hardening  an  ordinary  drill  in  sulphuric 
acid  makes  an  edge  that  will  cut  tempered 
steel  or  facilitate  cutting  hard  rock.  The 
acid  should  be  poured  into  a  flat-bottomed 
vessel  to  a  depth  of  about  Vi  in.  The  point 
of  the  drill  is  heated  to  a  dull  cherry  red 
and  dipped  in  the  acid.  This  makes  the 
point  exceedingly  hard,  while  the  remain- 
der remains  soft.  If  the  point  breaks,  re- 
harden,  a  little  less  acid  being  used  in  the 
vessel. 


With  a  full  face  of  sand  or  gravel,  al- 
most all  the  material  has  to  be  excavated, 
and  very  little  of  it  can  be  displaced,  neces- 
sitating the  maintenance  of  a  vertical  face 
ahead  of  the  shield,  either  by  poling  boards 
or  by  other  means. 

When  the  face  is  part  silt  and  part  rock, 
the  air  pressure  in  the  tunnel  is  generally 
lower  than  the  pressure  of  the  silt,  and  the 
poling  boards,  etc.,  are  depended  upon  to 
exclude  the  silt.  If  there  is  a  small  leak 
of  silt  it  does  not  matter. 

When  the  face  is  part  sand  or  gravel 
and  part  rock,  the  object  aimed  at  is  to 
make  the  air  pressure  balance  the  water 
pressure;  and  since  the  water  pressure  is 
greater  at  a  lower  point  of  the  face  than 
at  a  higher,  it  follows  that  over  part  of 
the  face  the  air  pressure  is  generally  too 
great,  and  over  the  remainder  too  low. 
The  difficulty  is  to  prevent  the  excessive 
escape  of  air  on  the  one  iiand,  and  the  ex- 
cessive inflow  of  ground  on  the  other.  In 
the  case  of  very  fine  sands,  such  as  occur 
extensively  in  the  bed  of  the  East  River, 
excessive  escape  of  air  is  accompanied  by 
the  removal  of  the  material;  the  falling 
outwards    or    shrinking   of    the    face,    and 
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ultimately  by  the  opening  up  of  a  passage 
to  the  river,  and  the  occurrence  of  a 
'"blow."  In  the  case  of  coarse  sands  and 
gravels,  this  latter  difliiculty  (the  removal 
of  material)  does  not  occur,  but  in  this 
case  the  ground  is  so  open  that  the  escape 
of  air  is  always  excessive  unless  a  very 
small  portion  of  the  face  is  exposed  at  one 
lime.  If  (in  fine  sand)  the  air  pressure 
were  much  lower  than  the  water  pressure, 
it  would  be  impossible  to  prevent  the  in- 
flow of  fine  sand,  which,  when  saturated 
with  water,  is  more  mobile  than  the  silt, 
and  the  polings  would  collapse. 

It  is  evident  that  the  adjustment  of  the 
air  pressure  in  a  tunnel  passing  through 
sand  or  gravel  is  much  more  delicate  and 
difficult  than  in  a  tunnel  passing  through 
silt. 

With  regard  to  methods  in  the  Morton 
street  extension,  and  in  those  parts  of  the 
Pennsylvania  tunnels  that  are  in  sand  and 
gravel,  the  method  of  working  was  similar 
to  that  described  for  a  face  part  silt  and 
part  rock,  except  that  horizontal  polings 
were  used  instead  of  vertical  polings.  The 
top  board  was  advanced  first  and  strutted 
to  the  shield,  and  then  the  second,  and  so 
on  until  the  whole  face  was  advanced, 
when  "soldiers"  were  put  against  it  and 
held  by  the  sliding  platforms  and  by  struts 
that  passed  through  the  shield  to  the  tun- 
nel lining. 

In  the  East  River  tunnels  of  the  Penn- 
sylvania Railroad  Co.  steel  shutters  were 
provided  to  be  used  instead  of  poling 
boards.  These  shutters  consisted  of  steel 
plates  stiffened  with  angles  and  provided 
with  small  doors,  running  in  guides,  which 
were  attached  to  the  compartment  walls 
of  the  shield.  They  were  controlled  by 
long  screws  fixed  to  their  ends  and  run- 
ning through  bearings  attached  to  the  com- 
partment walls.  The  top  shutter  was  in- 
tended to  be  advanced  first,  the  material 
being  raked  out  through  small  doors. 
Then  the  second  one  could  be  advanced, 
the  material  being  removed  through  the 
space  between  the  top  one  and  the  second 
one,  and  so  on.  This  is  the  way  in  which 
a  similar  shield  was  used  for  the  Black- 
wall  tunnel,  with  excellent  results. 

In  the  East  River  work,  the  shutters 
have  not,  so  far.  been  used  in  this  way, 
but  the  face  is  poled  with  horizontal  poling 
boards  down  to  the  level  of  the  lower 
platform,  the  lower  part  of  the  shield  being 
left  practically  full  of  sand.  These  polings 
are  then  held  up  with  struts  that  will  tele- 
scope under  considerable  pressure  wliile 
the  shield  is  advanced. 

This  is.  in  effect,  the  same  method  that 
was  used  in  the  North  River  tunnel?. 

To  sum  up,  it  is  evident,  that  the  method 
used  of  working  a  sand  or  gravel  face  con- 
sists of  poling  the  face  with  horizontal 
polings,  and  then  holding  it  independently 
while  the  shield  is  advanced.  An  attempt 
was  made  to  use  vertical  polings  in  the 
North   River  tunnels,  but   was   abandoned. 
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The  method  thus  used  was  probably 
originally  used  in  part  of  the  Btackwall 
tunnel  work,  and  with  modiricatious  was 
used  in  coarse  gravel  in  the  Baker  street 
and  Waterloo  tunnels.  It  appears  to  be 
the  best,  if  not  the  only  satisfactory 
method  of  working  with  a  face  of  sand  or 
gravel. 

At  this  point  a  brief  description  of  the 
various  types  of  shields  that  are  being 
used  may  be  of  interest. 

The  shield  for  the  north  tunnel  of  the 
New  York  &  Jersey  Railroad  Co.  has  been 
mentioned.  It  consisted  of  a  steel  shell 
or  skin,  19  ft.  11  ins.  in  exterior  diameter, 
ID  ft.  6  ins.  long  and  1.25  ins.  thick,  stiff- 
ened by  the  addition  of  an  inner  shell,  3 
ft.  2  ins.  long  and  16  ft.  11  ins.  in  internal 
diameter,   connected   to   it   by   radial   webs. 
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platform  in  three  parts  was  provided,  each 
part  being  actuated  by  two  hydraulic  jacks. 

The  erector  used  for  placing  the  lining 
in  position,  which  was  on  the  shield,  con- 
sisted of  a  long  arm  carrying  a  hydraulic 
jack,  which  was  caused  to  rotate  about  an 
a.xis  coincident  with  the  axis  of  the  shield 
by  two  other  hydraulic  cylinders.  The 
shield  was  driven  by  16  hydraulic  jacks,  8 
ins.  in  diameter,  suitable  for  use  with  a 
pressure  of  5.000  lbs.  per  sq.  in.,  giving  a 
ma.ximuni  pressure  of  125  tons  per  jack,  or 
2,000  tons  for  the  whole  shield. 

The  shields  that  were  used  for  the 
North  River  tunnels  of  the  Pennsylvania 
Co.,  Figs.  7  and  8,  had  an  external  diameter 
of  23  ft.  654  ins. ;  the  skin  being  made 
up   of  two  0.75  and  one  f^-in.  plates,  the 


were  segments  of  a  cylinder,  and  swung 
in  pivots  attached  to  the  vertical  dia- 
phragms. A  single  erector  was  used, 
which  being  typical  of  the  erectors  used 
,on  the  shields  described  is  shown  in  Fig. 
9.  The  shield  was  driven  by  24  jacks,  with 
rams  of  8.5  ins.  diameter.  The  maximum 
hydraulic  pressure  available  was  5,000  lbs. 
per  sq.  in.,  and  this  gave,  with  all  jacks,  a 
total  forward  pressure  of  3,300  tons. 

The  East  River  (Pennsylvania  tun- 
nels) shield,  of  which  the  leading  fea- 
tures are  shown  in  Figs.  10,  11,  12  and  13, 
is  of  very  similar  design  to  the  one  used 
for  the  Blackwall  tunnel.  It  is  18  ft.  long 
over  all,  and  is  provided  with  a  hood  that 
can  be  advanced  and  withdrawn  at  will. 
The    face    is    closed    by    two    diaphragms 


Fig.  5. — Shield  for  Hudson   River  South 
Tunnel. 

The  compartments  of  this  ring  were 
utilized  to  hold  the  16  hydraulic  jacks 
used  to  propel  the  shield,  utilizing  the  iron 
lining  as  an  abutment.  The  interior,  shut 
o(T  from  the  tunnel  by  a  diaphragm,  was 
divided  into  nine  pockets  by  two  vertical 
partitions  and  two  horizontal  platforms, 
and  these  pockets  were  open  to  the  face 
and  were  accessible  from  the  tunnel 
through  hinged  doors. 

The  south  tunnel  shield.  Figs.  5  and  6. 
consisted  of  an  outer  skin.  16  ft.  g  ins.  in 
internal  diameter  and  10  ft.  long,  with  an 
inner  shell  of  14  ft.  9  ins.  internal  diameter 
and  3  ft.  long.  The  space  inside  this  shell 
was  divided  into  fix  compartments,  or 
pockets,  by  two  vertical  stiffening  parti- 
tions and  one  horizontal  platform.  The 
face  was  closed  with  a  diaphragm,  which 
was  provided  with  six  doors  that  swung 
inwards  on  a  pivot.     A  horizontal  sliding 
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-Transverse    Section    of    Shield    for    Hudson 
River  South  Tunnel. 


internal  diameter  was  23  ft.  2  ins.,  allow- 
ing a  clearance  of  i  in.  all  around  the  23 
ft.  tunnel  lining.  The  total  length  of  the 
shield  was  15  ft.  11.5  ins.,  and  the  hood, 
which  covered  rather  more  than  one-third 
of  the  circumference,  extended  2  ft.  3-yi 
ins.  further.  The  length  of  the  tail  was  6 
ft.  4.5  ins.,  being  long  enough  to  cover  two 
and  a  half  rings  of  the  lining  30  ins.  long. 
The  forward  part  of  the  shield  was 
divided  into  nine  pockets  by  two  vertical 
partitions  and  two  horizontal  platforms. 
Each  of  the  platforms  had  a  sliding  exten- 
sion made  in  four  pieces,  each  piece  being 
actuated  by  two  hydraulic  jacks. 

The  pockets  were  closed  at  the  end  near- 
est the  face  by  plates  covering  about  half 
the  opening  and  inclined  so  that  the  upper 
edge  of  the  plate  was  nearest  the  face. 
The  remainder  of  the  opening  could  be 
closed   bv   means   of   a    door.     The   doors 


htted  with  air  locks,  the  object  being  to 
permit  of  a  higher  pressure  of  air  being 
used  in  the  face  than  in  the  tunnel. 

The  shield  is  fitted  with  two  erectors, 
and  the  erection  of  the  iron  lining  can  go 
on  at  both  sides  of  the  tunnel  at  the  same 
time.  The  erector  arm  in  this  case  is  re- 
volved by  a  single  cylinder,  the  ram  being 
fitted  with  a  rack  which  gears  with  the 
toothed  hub.  by  which  the  revolving  arm 
is  mounted  on  its  pivot.  In  the  erectors 
on  other  shields  mentioned  there  were 
two  cylinders  for  turning  the  arm,  and  the 
transmission  was  either  by  cable  or  by 
chain.  The  face  shutters  with  which  this 
shield  is  fitted  have  already  been  briefly 
described.  There  are  27  jacks,  with  9-in. 
diameter  plungers,  for  shoving  the  shield, 
and  they  are  capable  of  exerting  a  total 
forward  pressure  of  4.050  tons  with  5.000 
lbs.   per  sq.   in.  pressure.     They   are  more 


July  lo,   1907. 


ENGINEERING-CONTRACTING 


21 


closely  spaced  in  the  bottom  than  in  the 
top.  The  reason  for  this  arrangement  has 
already  been  suggested ;  if  the  air  pressure 
were  so  regulated  as  to  balance  the  water 
pressure  at  the  bottom  of  the  shield,  it 
would  be  about  10  lbs.  per  sq.  in.  in  ex- 
cess at  the  top,  and  "blows"  would  result; 
if  it  be  less  than  sufficient,  as  in  the  case, 
the  invert  of  the  shield  and  tunnel  is  filled 
to  a  corresponding  level  with  sand  and 
water,  and  below  this  level  the  face  cannot 
be  poled.  Additional  power  is  therefore 
necessary  to  displace  this  material  in  the 
bottom  when  the  shield  is  advanced. 

A  cross  section  of  iron  lining  used  on 
the  Pennsylvania  tunnels  is  shown  on  Fig. 
14  as  a  type. 

The  shields,  Figs.  15  and  16,  that  have 
been    used    in    the    Battery    tunnel    of    the 


vary  very  considerably,  and  are  dependent 
upon  a  number  of  considerations.  Of 
course,  the  most  important  is  the  nature 
of  the  ground.  In  a  soft  clay  or  silt, 
where  it  is  sometimes  possible  to  shove  the 
shield  ahead  without  removing  through 
the  tunnel  any  material  whatever,  the 
labor  charges  are  very  low. 

In  a  sand  or  gravel  fully  charged  with 
water  where  all  the  material  has  to  be  re- 
moved, and  the  face  kept  by  polings,  and 
especially  where  part  of  the  face  is  rock, 
the  cost  is  much  higher.  A  higher  air 
pressure  has  to  be  maintained,  with  con- 
sequent increase  in  the  price  of  labor.  The 
labor  is  not  so  efficient,  the  progress  is 
ver\-  much  less,  and  often  it  is  quite  irregu- 
lar. For  instance,  in  the  Hudson  tunnel 
at  one  time  there  were  two  faces  at  which 


be  no  reason,  however,  with  the  lessons 
that  have  been  learned  under  the  North 
and  East  rivers,  together  with  the  experi- 
ence that  has  been  obtained  before,  why 
a  shield  should  not  be  designed  that  would 
be  suitable  for  any  conditions  that  might 
arise  during  the  progres:  of  the  work. 

Such  a  shield  would  have  a  hood  ex- 
tending down  over  about  two-thirds  of  the 
circumference,  and  forward  about  4  ft. 
from  the  cutting  edge.  It  would  have 
strong  and  efficient  sliding  platforms.  It 
would  be  provided  with  some  means  of 
supporting  the  face,  so  that  the  shield 
could  be  advanced  without  any  change  in 
the  arrangement  of  the  supporting  pres- 
sure. The  door  spac«  would  be  as  large  as 
could  be  obtained,  and  the  openings  would 
be  fitted  with  doors  that  could  be  kept  open 


Jacks 


Fig.   7. — Longitudinal   Section   of  Shield   for 
River  Tunnels.     Pennsylvania   R.   R. 

Rapid  Transit  Commission  differ  from 
others  in  several  respects,  the  most  im- 
portant of  which  is,  probably,  the  lack  of 
provision  for  vertical  protection  of  the 
face.  The  shield  was  provided  with  a 
fixed  horizontal  platform,  and  arrange- 
ments were  made  for  other  horizontal 
platforms  to  be  made  of  poling  boards, 
and  on  these  the  material  was  allowed  to 
fall  with  its  natural  slope.  The  erector 
was  mounted  on  a  separate  carriage  that 
trailed  along  behind  the  shield.  It  was 
rotated  by  a  small  three-cylinder  com- 
pressed air  motor,  and  the  hydraulic  cylin- 
der in  the  arm  received  power,  as  did  the 
shield  jacks,  from  a  compressed  air  driven 
power  pump  mounted  on  the  same  car- 
riage. 

The  cost  and  the  rate  of  driving  tunnels 
through  loose  ground  b\-  the  shield  method 


North 


pjg.   g. — Transverse   Section  of   Shield   for   North   R  iver  Tunnels. 
Pennsylvania    R.   R. 


work  was  proceeding,  one  of  sand  and  the 
other  of  silt.  The  shields  were  alike  and 
the  tunnels  the  same  size.  The  progress 
in  the  first  was  at  one  time  not  much  more 
than  I  ft.  per  day,  although  this  was  after- 
wards increased  to  6  or  7  ft.  per  day.  In 
the  second,  the  progress  was  at  the  rate 
of  50  ft.  in  24  hours. 

The  cost  of  labor  per  day  was  probably 
about  the  same  in  each  case,  so  that  the 
labor  cost  per  unit  of  strength  was  evi- 
dently very  different  in  two  cases. 

The  design  of  the  shield  is  another  mat- 
ter that  has  very  great  influence  on  the 
progress  made.  Of  necessity,  every  shield 
that  has  been  used  up  to  the  present  time 
has  been  more  or  less  experimental,  and 
many  of  them  have  had  to  be  changed  or 
added  to  in  some  respect  or  other  during 
the  course  of  the  work.     There  seems  to 


or  closed,  as  was  required  by  the  method 
of  working  and  the  nature  of  the  material, 
and  that  were  capable  of  being  surely  and 
quickly  closed  in  an  emergency.  All  the 
openings  would  be  fitted  with  a  removable 
siphon  trap  arrangement  for  the  protec- 
tion of  the  men  and  tunnel  in  the  event 
of  a  "blow''  in  the  face.  As  regards  the 
propelling  mechanism,  the  jacks  should  be 
provided  with  a  good  automatic  "pull- 
back"  that  would  avert  the  troublesome 
necessity  of  prying  and  wedging  back  the 
rams  in  order  to  erect  the  iron. 

The  labor  question  is  one  that  has  prob- 
ably a  greater  effect  on  the  cost  of  tunnel- 
ing than  is  the  case  in  other  kinds  of 
engineering  work.  The  progress  of  a  tun- 
nel is  peculiarly  liable  to  interference 
caused  by  unskillful  or  unsympathetic  work 
in  the  face.    It  has  been  necessary  in  every 
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Fig.  9. —  Erector  for  Iron    Lining. 


tuiiiiol  tliat  has  been  built  in  New  Yorlc 
to  train  the  men  in  their  work,  and  to  pro- 
duce from  the  rawest  material  more  or 
less  "skilled  tunnel  builders.  This  has  in- 
creased considerably  the  cost  of  super- 
vision,   and    has    added    materially    to    the 


natural  dilficulties  of  the  work.  The  task 
has  not  been  at  all  simplified  by  the  ten- 
dency to  "unionize"  the  laborers  and  fore- 
men, nor  by  the  tendency  of  the  sensa- 
tional newspapers  to  magnify  the  "hero- 
ism" of  the  men. 


The  depth  of  the  tunnel  below  the  sur- 
face, in  addition  to  increasing  the  cost  of 
raising  and  lowering  material,  usually 
affects  the  air  pressure  it  is  necessary  to 
use.  An  increase  in  the  air  pressure  is 
Accompanied  by  an  increase  in  the  daily 
rate  of  pay  and  by  a  dimension  of  the 
number  of  hours  worked,  and,  since  the 
work  proceeds  night  and  day,  by  an  in- 
crease in  the  number  of  men  employed. 

The  size  of  the  tunnel  has  its  effect  on 
the  efficiency  of  the  work,  but  it  is  not  pos- 
sible here  to  make  a  full  discussion  of  this 
point.  It  may  perhaps  be  proper,  however, 
to  emphasize  the  somewhat  obvious  fact 
that  the  work  will  be  more  efficient  in  a 
tunnel  where  it  is  possible  to  work  a  great 
number  of  men  in  the  face,  conveniently, 
at  one  time. 

The  following  figures,  showing  the  ap- 
proximate rates  of  progress  attained  in  the 
various  tunnels  named,  may  be  of  inter- 
est: 

Hudson  River  north  tunnel  (old  Hud- 
son tunnel)  :  a  brick  tunnel  in  silt.  l6  ft. 
wide  by  17  ft.  high  internally,  driven  by 
pilot  tunnel  method  at  the  rate  of  about 
3  ft.  per  day.  Iron  lined  shield  driven  con- 
tinuation of  above  tunnel,  19  ft.  6  ins.  ex- 
ternal diameter,  in  silt,  at  the  rate  (ex- 
clusive of  contingencies)  of  from  10  to  12 
ft.  per  day:  and  part  rock  and  part  silt, 
from  I  ft.  8  in.  to  3  ft.  4  ins.  per  day. 
From  18  to  20  men  at  work  at  the  shield. 

Hudson  River  south  tunnel  (16  ft.  7  ins. 
e.xternal  diameter)  :  an  iron  lined  shield 
driven    tunnel    constructed   through   silt   at 
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Fig.  10. — Longitudinal  Section  of  Shield  for  East  River 
Tunnels.     Pennsylvania    R.    R. 


Fig.    11. — Section   Through    AB    of    Shield    for    East    River  Tunnels, 
Pennsylvania    R.    R. 
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the  rate  (exck\sive  of  contingencies  and 
delays  for  the  lack  of  iron  lining)  of  about 
^o  ft.  per  day. 

Morton  street  extension  of  Hudson  tun- 
nel :  16  ft.  7  ins.  e.Kternal  diameter,  in 
sand,  driven  at  the  rate  of  from  i  to  8  ft. 
per  day.     From  18  to  20  men  at  the  shield. 

Pennsylvania  North  River  tunnels:  23 
it.  external  diameter,  in  rock,  or  face  of 
part  rock  and  part  silt,  from  2  to  3  ft.  per 
day  average;  full  face  of  silt  under  river, 
from  13  to  14  ft.  per  day  average.  About 
^o  men  at  the  shield. 

The  Pennsylvania  East  River  tunnels 
are  still  being  driven.  They  are  23  ft.  ex- 
ternal diameter,  and  the  progress  has 
varied  from  a  few  inches  to  12  ft.  per  day, 
according  to  the  nature  of  the  ground 
passed  through. 

Battery  Tunnel   of   Rapid   Transit   Coni- 


cylinders  fitted  with  air-tight  doors  open- 
ing towards  the  face  and  with  pipes  and 
valves,  by  means  of  which  the  pressure 
inside  the  locks  can  be  varied  at  will  from 
normal  pressure  to  the  pressure  inside  the 
chamber. 

The  pressure  inside  the  chamber  is  de- 
pendent upon  the  depth  of  the  tunnel  be- 
low the  surface  of  the  ground,  being  in 
the  case  of  silt  equal  to  or  less  than  the 
head  of  silt  and  water  above  the  tunnel, 
and  in  the  case  of  sand  or  gravel  equal 
to  the  head  of  water  a  few  feet  above  the 
invert  of  the  tunnel. 

The  quantity  of  air  necessary,  and  con- 
sequently the  capacity  of  the  compressor- 
plant,  depends,  in  the  case  of  a  tunnel  in 
silt  or  other  air-tight  material,  upon  the 
number  of  men  working  in  the  tunnel,  the 
object    being   to    give    efficient     ventilation 


tarrhal  affection  of  the  head;  (6),  efficient 
ventilation  of  .the  tunnel,  particularly  where 
men  are  at  work;  (c),  provision  of  warm 
clothing  and  warm  quarters  for  the  men 
on  leaving  the  tunnel,  and,  in  general,  the 
avoidance  of  chills;  (rf),  the  careful  ob- 
servance by  the  men  of  all  the  ordinary 
rules  of  health. 

There  is  one  method  of  tunneling  that 
has  been  tried  experimentally,  and  is  wor- 
thy of  mention — viz.,  the  "freezing"  proc- 
ess. This  process,  which  has  been  suc- 
cessfully used  many  times  in  shaft-sinking, 
has  never  been  applied  to  driving  a  long 
tunnel.  It  was  used  successfully  in  pass- 
ing through  a  short  length  of  bad  ground 
in  the  Stockholm  tunnel,  and  is  now  being 
tried  in  a  tunnel  in  Paris.  The  problem 
of  tunneling  by  freezing  is  essentially  dif- 
ferent from  shaft-sinking  by  freezing.  The 


FRONT  VIEW 

Fig.    12. — Shield    for    East    River   Tunnels,    Penn- 
sylvania   R.    R. 


REAR   VIEW 

Fig.   13. — Shield  for  East   River  Tunnels.   Penn- 
sylvania   R.    R. 


mission :  16.7  ft.  external  diameter,  in 
sand,  made  maximum  progress  of  12  ft. 
per  day.     About  10  men  at  the  shield. 

The  rate  of  pay  for  tunnel-laborers  in 
■compressed-air  is  from  $3  to  $4  per  day 
■of  from  8  hours  in  pressures  below  32  lbs. 
to  6  hours  in  higher  pressures.  These 
■figures  are,  of  course,  approximate,  being 
dependent  upon  varying  conditions  en- 
countered. 

The  work  here  described  is  distin- 
guished from  ordinary  mining  work  by 
the  fact  that  it  is  carried  on  with  the  aid 
of  compressed  air.  which  assists  to  prevent 
the  inflow  of  the  fluid  or  semi-fluid  earth. 
A  bulkhead  is  built  in  the  tunnel  or  shaft, 
separating  the  face  of  the  work  from  the 
outside  air  and  forming  a  chamber  into 
which  air  is  pumped  at  the  necessary  pres- 
sure. .Access  to  this  chamber  is  obtained 
ihrough    air-locks   which    are   usually   steel 


everywhere,  and  to  maintain  the  air  of 
such  purity  that  analyses  do  not  show  the 
presence  of  more  than  o.i  per  cent  of  car- 
bon dioxide.  This  may  take  as  much  as 
100  cu.  ft.  of  free  air  per  man  per  min- 
ute. In  the  case  of  sand,  gravel,  or  other 
open  ground,  sufficient  air  is  required  to 
replace  that  which  escapes  through  the 
face,  and  the  amount  depends  upon  the 
closeness  of  the  ground  and  the  manner  in 
which  the  face  is  worked. 

The  effect  of  compressed-air  on  the 
health  of  men  is  a  matter  for  doctors 
rather  than  engineers:  experience  has 
shown  that  work  can  be  carried  out  with- 
out risk  to  life  or  injury  to  health  in 
pressures  up  to  35  lbs.  per  sq.  in.,  pro- 
vided certain  precautions  are  taken.  These 
are  (a),  the  exclusion  of  men  not  in  good 
physical  condition,  especially  when  suf- 
fering from  heart  or  lung  troubles  or  ca- 


face  is  vertical  instead  of  horizontal,  and 
the  length  is  great  and  indefinite.  In  the 
case  of  a  shaft  the  freezing-pipes  can  be 
sunk  outside  the  excavation  and  all  ef- 
forts concentrated  in  freezing  an  imper- 
vious wall  about  the  ground  to  be  exca- 
vated. In  the  case  of  a  tunnel,  it  is  almost 
unavoidable  that  the  freezing  should  take 
place  from  the  center,  and  in  consequence 
the  ground  that  is  frozen  the  hardest  and 
is  strongest  is  the  ground  that  has  to  be 
excavated,  and  would  perhaps  have  been 
better  if  soft.  The  weakest  part  of  the 
frozen  mass  is  the  wall  outside  the  exca- 
vation— the  part  where  strength  is  most 
necessary. 

.-Vmong  the  contractors'  proposals  to  con- 
struct the  East  River  tunnels  of  the  Penn- 
sylvania Railroad  Company  was  one  to 
drive  them  by  the  freezing-process,  and 
the  method  suggested  was  first  to  drive  a 
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small  pilol-dintii'I  by  any  ordinary  nu'lliod, 
and  then  from  that  to  freeze  the  ground 
out  to  such  a  distance  that  when  the  larg- 
er tunnel  was  excavated  a  sufficient  thick- 
ness of  frozen  material  would  remain  to 
resist  the  pressures  of  the  water  and  the 
unfrozen  ground  beyond.  The  Pennsyl- 
vania R.  R.  Co.  thereupon,  with  character- 
istic enterprise  and  forethought,  made  an 
e.xperimcnt  in  tunneling  by  the  freezing- 
process  at  considerable  cost. 

A  shaft  was  sunk  to  a  depth  of  about  85 
ft.  through  the  East  35th  St.  pier,  and  a 
tunnel  7  ft.  6  ins.  in  diameter  was  driven 
out  a  distance  of  165  ft.  by  means  of  a 
small  shield  of  compressed  air.  A  num- 
ber of  pipes  were  attached  to  this  lining 
with  their  axis  parallel  to  the  axis  of  the 
tunnel,  and  brine  at  a  temperature  of 
about  35  degrees  below  zero,  Fahrenheit, 
was  circulated  through  them  for  .several 
months.  Careful  observations  were  made 
of  the  temperature  of  the  ground  sur- 
rounding the  pilot-tunnel  and  of  the  quan- 
tities of  heat  extracted  by  the  brine,  and 
the  laboratory  determinations  on  a  large 
scale  were  made  of  the  thermal  conduc- 
tivities of  different  kinds  of  sand  and 
gravel.  The  object  of  the  experiment  was 
not  merely  to  test  the  feasibility  of  con- 
structing a  large  tunnel  by  the  freezing- 
process,  but  to  collect,  in  addition,  such  in- 
formation as  would  enable  reliable  estimates 
to  be  made  of  time  and  cost  of  driving 
tunnels  of  various  diameters  in  different 
kinds  of  water-bearing  ground  by  the 
freezing-process.  The  information  that 
has  been  obtained  is  very  complete,  and  as 
general  in  nature  as  it  could  be  made. 

After  carefully  watching  this  test,  and 
studying  the  results  obtained,  I  am  of  the 
opinion  that  freezing  may  be  made  a  very 
valuable  auxiliary  to  tunneling  in  water- 
bearing sands  and  gravels.  It  will  not,  as 
expected  by  some,  supersede  the  shield 
and  compressed-air  methods,  nor  will  it, 
in  all  cases,  avert  the  necessity  for  the  use 
of  compressed-air ;  but  it  will,  if  intelli- 
gently applied,  eliminate  many  of  the  un- 
certainties and  difficulties  of  the  methods 
now  in  use.  Figs.  17  and  18  are  views  of 
the  pilot-tunnel  during  the  test.      ^ 

Tunnels  in  Construction  (Fig.  i). — New 
York  &  Jersey  Railroad  Co.'s  tunnels :  Of 
the  tunnels  at  present  under  construction, 
the  first  to  be  commenced  was  the  old 
Hudson  tunnel.  This  work  was  com- 
menced in  1879  by  D.  C.  Haskin,  who  sunk 
a  shaft  at  the  foot  of  Fifteenth  St.,  Jersey 
City,  and  drove  about  1,542  ft.  of  the  north 
tunnel  and  600  ft.  of  the  south  tunnel, 
, chiefly  by  the  pilot-tunnel  method  above 
described.  A  shaft  was  also  sunk  on  West 
St.,  at  the  foot  of  Morton  St..  on  the  New 
York  side,  and  a  short  length  of  the  north 
tunnel  was  driven  towards  the  Jersey 
shore.  In  1882  the  work  was  temporarily 
abandoned,  to  be  taken  up  again  in  1890 
by  S.  Pearson  &  Son,  who  continued 
work  in  the  north  tunnel  from  Jersey  City 
bv  the  same  method  that  Haskin  used  un- 


til perhaps  100  ft.  had  been  driven.  ,\ 
shield  was  then  built  and  an  iron-lined 
tunnel  constructed  of  l.goo  ft.  in  length, 
making  the  total  length  of  the  tunnel  about 
4,000  ft.  by  August,  1891.  .Xt  this  time,  , 
the  funds  being  exhausted,  the  work  was 
abandoned. 

The  undertaking  was  resumed  by  the  New 
York  &  Jersey  R.  R.  Co.,  with  Mr.  William 
Mc.\doo,  as  president  and  Mr.  Chas.  M. 
Jacobs  as  chief  engineer,  in  1901,  and  now 
forms  part  of  an  extensive  system.  This 
consists  of  twin  tunnels  from  the  station 
of  the  Delaware,  Lackawanna  &  Western 
R.  R.  Co.  in  Hoboken,  past  the  Erie  R.  R. 


Co.  were  commenced  during  the  adminis- 
ir.ilion  of  the  late  A.  J.  Cassatt,  with  Mr. 
.Samuel  Rea  in  charge,  and  are  being  con- 
structed under  the  general  supervision  of 
a  board  of  engineers  appointed  by  the  late 
Mr.  Cassatt,  with  General  Raymond  as 
chairman,  and  with  Mr.  Alfred  Noble  and 
Mr.  Charles  M.  Jacobs  as  chief  engineers 
of  the  East  and  North  River  divisions,  re- 
spectively. There  are  two  tunnels,  25  ft. 
10  ins.  wide  and  21  ft.  5  ins.  high,  which 
start  from  the  portal  at  the  west  side  of 
Bergen  Hill  on  the  Hackensack  meadows 
through  the  hill  to  a  point  224  ft.  east  of 
the  Weehawken  shaft.     For  the  most  part 
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Fig.  14. — Type  Section  of  Iron  Lining. 


TRANSVERSE  SECTION  OF  KEY 


Station  and  the  Pennsylvania  R.  R.  station 
to  the  Jersey  City  terminal  of  the  Central 
R.  R.  of  New  Jersey.  These  tunnels  arc 
connected  with  the  New  York  side  by  the 
Hudson  &  Manhattan  R.R.  twin  tunnels 
numing  from  the  Pennsylvania  R.  R.  ter- 
minal to  Cortlandt  St.,  where  a  large  ter- 
minal is  being  built ;  and  by  the  twin  tun- 
nels (the  original  Hudson  tunnel)  run- 
ning from  the  foot  of  Fifteenth  St.,  Jer- 
sey City,  to  the  foot  of  Morton  St.,  and 
thence  up  Sixth  Ave.  to  33d  St.,  where  a 
tenriinal  will  be  built.  The  total  length  ot 
single  track  tunnel  in  this  system  is  about 
twelve  miles. 
The   tunnels  of  the   Pennsylvania  R.   R. 


these  tunnels  are  in  trap  rock  and  driven 
by  ordinary  methods,  but  the  contact  of 
the  trap  and  the  sandstone  occurring  in  the 
shaft  at  Weehawken.  the  rock  just  east  of 
the  Weehawken  shaft  is  mixed  in  charac- 
ter. From  the  shield-chamber,  224  ft. 
east  of  the  Weehawken  shaft,  the  tunrel  is 
first  in  rock,  then  in  rock  overlain  by  sand 
and  gravel,  then  sand  and  gravel,  and  then 
silt,  which  extends  across  the  whole  width 
of  the  river.  The  tunnels  were  driven  by 
shield  and  compressed-air  methods,  as  de- 
scribed before.  While  passing  through  the 
sand  and  gravel  it  was  found  necessary  to 
drive  one  tunnel  at  a  time,  the  other  being 
used   to   drain   the   ground   somewhat.     On 
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Fig.  15. — Lo;igitudinal  Section 

the  New  York  side  the  rock-level  rises 
again,  and  the  tunnel,  from  being  entirely 
in  silt,  is  entirely  in  rock,  and  the  iron- 
lined  tunnels  end  at  a  point  about  1.070  ft. 
east  of  the  bulkhead.  Where  the  iron-lined 
tunnel  was  entirely  in  rock,  it  was  driven 
ahead  of  the  shield,  and  a  concrete  cradle 
laid  to  receive  the  iron  lining  which  was 
erected  behind  the  shield  as  it  advanced. 

From  the  shield-chamber  to  the  east  are 
twin  tunnels  that  extend  to  the  terminal 
station,  which  pass  through  rock  varying 
in  character  from  mica  schist  to  hard  trap, 
and  overlain  by  sand  and  gravel.  Where 
wholly  in  rock  with  good  rock-cover,  these 
tunnels  are  being  excavated  by  ordinary 
rock-tunneling  methods ;  where  partly  in 
rock  and  partly  in  gravel,  the)'  are  exca- 
vated by  cut-and-cover  methods.  From 
the  terminal  station  eastward  run  two 
three-track  tunnels,  one  under  32d  and  one 
under  33d  St.  Just  west  of  Fifth  Ave.  the 
construction  is  changed  to  two  pairs  of 
single-track  tunnels,  which  run  into  the 
shafts  near  First  Ave.  These  tunnels  are 
chiefly  in  rock,  but  there  are  short  lengths 
where  the  rock  cover  is  very  thin,  and  in 
places  it  runs  out  altogether  and  there  is 
part  of  a  face  of  sand  and  gravel.  The 
construction  is  again  changed  at  the  shafts 
near  First  Ave.,  where  four  iron-lined 
river-tunnels  start  and  pass  through  rock, 
rock  and  sand  and  gravel,  into  a  full  face 
of  quicksand,  thence  through  a  roof  of 
rock  into  sand  again,  then  back  into  rock 
and  through  the  river-shaft  in  Long  Island 
City  for  about  2,000  ft.  to  East  Ave.  From 
East  Ave.  to  Thompson  Ave.  the  work  is 
either  cut-and-cover  or  open  cut.  The  to- 
tal length  of  single  tunnel  in  this  system 
is  about  18  miles. 

With   reference  to   the  material  thro  igh 


of  Shield  for  Battery   Tunnel. 

wliich  these  tunnels  have  been  or  are  being 
driven,  the  prevailing  materials  forming 
the  beds  of  the  North  and  East  rivers, 
while  apparently  quite  different,  have  one 
or  two  points  of  striking  similarity.  They 
are  composed  of  extremely  fine  particles, 
and  both  in  their  natural  states  contain 
surprisingly  large  percentages  of  water. 

The  silt  of  the  North  River  resembles 
a  soft  clay,  and  contains  at  the  level  of  the 
tunnels  about  33  per  cent  by  weight  of 
water,    which    is    conEiderably    more    than 


sufficient  to  fill  the  voids,  if  the  particles 
were  spheres.  It  is  almost  impervious  to 
air  and  water,  and  flows  freely  under  pres- 
sure. It  apparently  will  not  stand  at  any 
angle. 

The  chief  material  found  in  the  East 
River  is  an  extremely  fine  red  sand,  di- 
vided by  occasional  horizontal  streaks  of 
stiff  red  clay.  It  contains  about  22  per  cent 
by  weight  of  water  and  is  a  typical  quick- 
sand. Under  the  action  of  a  sufficient 
pressure  of  compressed-air,  the  water  is 
expelled  from  it  and  it  will  stand  vertically 
or  even  overhanging,  and  when  in  this 
condition  it  resembles  a  rotten  sandstone. 
It  permits  the  escape  of  compressed-air, 
though  not  at  first  freely,  and  when  the 
pressure  of  air  falls  below  the  balancing- 
pressure  it  becomes  quite  liquid. 

At  one  time  it  was  thought  that  the  tun- 
nels under  the  North  River  would  have  to 
be  supported  against  downward  displace- 
ment, which  it  was  supposed  the  vibrations 
caused  by  traffic  might  cause.  A  very 
careful  investigation  of  the  whole  matter 
was  made  by  General  Raymond,  who  stud- 
ied all  the  reliable  evidence  obtainable  from 
the  old  Hudson  tunnel  and  from  the  Penn- 
sylvania tunnels,  and  made  a  long  series  of 
observations  of  the  pressure  exerted  on  the 
tunnels  in  both  cases  by  the  silt  by  means 
of  a  specially  constructed  pressure-gauge. 
He  points  out  that,  provided  it  be  made 
tight  against  water  and  silt,  it  is  not  pos- 
sible for  a  tunnel  that  is  lighter  than  the 
displaced  material  to  settle,  and  that  the 
tunnels  of  the  Pennsylvania  Co.,  which, 
while  normally  lighter  than  the  silt,  may. 
when  a  train  passes  through,  be  momen- 
tarily heavier,  will  have  to  be  held  against 
XHood 


.  Fig.  16.-;-Transverse  Sections  of  Shield  for  Battery   Tunnel. 
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Fig.    17. — View   of   Brine   Pipes   in    Pilot  Tunnel. 


both  upward  and  downward  motion,  in 
■order  that  they  might  be  perfectly  safe  un- 
•der  all  conditions,  and  that  the  only  efifect, 
if  any,  of  vibrations,  will  be  to  tend  to 
cause  the  tunnel  to  move  in  the  direction 
■of  the  resultant  of  the  pressures  which,  in 
general,   is  upwards. 

The  tunnels  of  the  Rapid  Transit  Com- 
■mission,  now  under  construction,  consist 
•of  iron-lined  twin  tunnels  in  continuation 
of  the  Subway,  from  the  Battery  under  the 
river  to  Joralcmon  St.,  Brooklyn,  thence 
to  a  connection  with  the  Fulton  St.  line. 
Brooklyn.  The  ground  passed  through,  on 
the  Manhattan  side,  was  rock  of  a  variable 
kind,  some  hard,  and  some  soft  and  decom- 
posed with  irregularities  and  fissures ;  the 
roof  of  the  excavation  was  timbered,  and 
the  iron  lining  was  erected  by  means  of  an 
■erector  that  traveled  on  rollers  attached  to 
the  lining,  the  space  between  the  rock  and 
-the  lining  being  packed  with  dry  rock  and 
■grouted :  from  this  rock  the  tunnel  ran  into 
sand  and  gravel  and  then  again  into  rock ; 
•on  the  Brooklyn  side  the  work  was  entirely 
in  sand  and  gravel  and  carried  on  entirely 
with  shields. 

The  tunnels  of  the  New  York  &  Long 
Island  R.  R.  Co.  are  twin  iron-lined  tun- 
nels of  about  15  ft.  3  ins.  diameter  driven 
in  rock  from  42d  St.  to  Man-o-war's  Reel 
and  thence  partly  in  sand  to  Long  Island 
•City.  From  New  York  to  Man-o-war's 
Reef  it  is  expected  to  avoid  compressed- 
air  work,  as  the  tunnel  is  entirely  in  rock, 
but  fissures  occur  in  the  rock  and  com- 
pressed-air has  been  used  to  some  extent. 
All  the  tunnels  above  mentioned  are  un- 
der construction  at  present,  and  make  a 
total  of  38  miles  of  underground  work- 
ings. 

In  addition  to  these  works  under  con- 
struction it  may  be  mentioned  that  about 
•66  miles  of  new  subways  are  projected, 
and  most  of  them  must  be  constructed  in 
the  near  future. 


As  regards  the  illustrations  of  this  paper, 
I  am  grateful  for  permission  to  reproduce 
Fig.  2  from  a  paper  by  Mr.  William  Sooy- 
smith  entitled  the  Hudson  River  Tunnel,* 
and  Figs.  10,  11,  12  and  13  from  the  work- 
ing-drawings of  Messrs.  S.  Pearson  &  Son, 
contractors  for  the  East  River  tunnels  of 
the  Pennsylvania  Railroad  Co.,  and  the 
photographs  from  the  collection  of  the 
Pennsylvania,  New  York  and  Long  Island 
Railroad  Co. 


•Transactions   of   the   American   Society  of 
Civil    Engineers,     vol.    xi..     pp.     314      to     323 

C1SS2). 


During  the  half  year  ended  Sept.  .^o 
last  there  were  2,290  automobile  accidents 
in  Germany,  of  which  673  caused  injury  to 
persons.  The  number  of  persons  killed 
and  wounded  amounted  to  1,570,  including 
SI  killed.  Of  the  latter  9  were  chauffeurs, 
9  passengers  of  the  automobiles  and  33 
other  persons. 


B. 


Wages  of  labor  and  prices  of  materials 
and  supplies  in  the  Klondike  are  given  as 
follows  by  U.  S.  Consul  G.  C.  Cole  of 
Dawson : 

Wages. 

Mechanics,    per    10-hour    day $10.00 

Common   laborer.s   with  board   H  to  5 

Without    board    t6 

Two-horse  teams,  per  day  125 

Clerks  per  month  $150  to  J300 

Fuel  and  Lumber. 

Coal,    native,   per   ton $15.00  to  20.00 

Wood,    per   cord    12.00  to  15.00 

Spiuco,  native  undressed,  per  M 45.00 

Fir.  Imported  undressed,  per  M 125.00 

Oak,  imported  undressed,  per  M 400.00 

Foodstuffs. 

Oats,  per  ton   $80.00  to  120.00 

Hav,  native,  per   ton CO.OO  to     80.00 

Hay.   Imported,   per  ton 80.00  to  120.00 

Beef,   per  pound    25  to  .50 

Pork,   per  pound    40  to  .50 

Ham,  per  pound    35 

Bacon,  per  pound    .35 

Turkey,  per  pound    50 

Chicken,  per  pound  .50 

Cheese,   per  i)Ouiid   40 

Butter,   per  pound    50 

Lard,  per  pound   .20 

Tea.  per  pound   50  to  .75 

Coffee,  per  pound  .35  to  .65 

Rice,   per  pound    08  to  .10 

Flour,   per  hundred    6.00 

Potatoes,  per  hundred 8.00  to  14.00 

Eggs,  domestic,   per  dozen 2.00 

Eggs,  imported,  per  dozen 1.00 

Milk,    per  quart    ^.35 

Milk,  canned,  per  case  of  4  dozen....         7.50 
Canned  vegetables,   per  case....   4.00  to     8.50 

Canned  fruits,  per  case 6.00  to     8.50 

Oranges,   per   box    12.50  to  25.00 

Apples,  per  box    4.00  to     6.50 

Boarding. 

Hotels,    per    day    $3.00  to  6.00 

Restaurants,    per   meal    0.70  to  3.00 

Board    and    room,    per   month 90  to  150 

Horses. 
Cost  of  draft   horses    per  span. $1,000  to  1.800 
Boarding  horses  per  month 60  to  100 


The  total  quantity  of  Portland  cement 
manufactured  in  Canada  during  1906  was 
estimated  at  2,152,562  barrels,  compared 
with  1,541,567  barrels  in  1905.  Fifteen 
companies  were  operating  plants  in  Can- 
ada during  the  year.  The  average  price 
per  barrel  was  $1.49,  compared  with  $1.42 
in  1905.  The  Canadian  cement  importa- 
tuius  last  year  amounted  to  C04.503  barrels. 


The  Italion  Goverr.ment  has  appropri- 
ated $600,000  for  the  construction  of  a 
floating  dock  at  Taranto. 


Fig.  18. — View  of  Pilot  Tunnel  During  Refrigeration 


July  lo,   1907. 
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Methods  and  Costs;  Some  Old;  Some  New 

Tunnel  Work. — The  construction  of  a 
tunnel  offered  some  difficulties  owing  to 
the  fact  that  the  grade  line  necessitated 
the  driving  of  the  upper  portion  of  the 
bore  through  soft  gumbo  clay,  while 
the  lower  portion  was  driven  through 
solid  rock,  6  to  7  ft.  above  grade.  As 
the  clay  caved  easily  and  had  to  be  sup- 
ported by  heavy  timbers,  the  contractors 
feared  to  blast  out  the  rock  by  the  or- 
dinary methods.  Accordingly  a  channel- 
ing machine  operated  by  compressed  air 
was  used  to  free  the  side  walls.  This 
channeler  left  a  shoulder  at  the  surface 
of  the  rock,  on  which  the  roof  timbering 
rested.  The  desired  depth  was  usually 
reached  in  two  cuts  and  the  rock  was 
then  drilled  and  blasted  in. the  usual  man- 
ner. 

Crossing  Sink  Holes. — In  the  construc- 
tion of  a  railrcjad  a  number  of  sink 
holes  were  encountered.  These  holes, 
while  presenting  on  the  surface  the  ap- 
pearance of  ordinary  ground,  would, 
when  any  bridge  or  bank  was  placed 
upon  them,  give  way.  One  of  these 
holes  was  particularly  bad,  and  many 
trainloads  of  earth  were  dumped  in  with- 
out any  apparent  effect.  This  particu- 
lar hole  was  final!)-  crossed  by  making  a 
large  timber  mattress,  laying  logs  in 
the  form  of  a  grillage,  and  wiring  the 
brush  in  and  around  them.  Another 
of  these  holes  only  gave  trouble  after 
trains  had  been  running  over  it  for  a 
year.  A  settlement,  gradual  at  first,  but 
increasing,  swallowed  a  bridge  and  a 
section  of  track  beyond  recovery.  After 
putting  a  large  amount  of  earth  and  rock 
into  the  hole,  a  foundation  was  finally- 
secured  by  dumping  in  many  trainloads 
of  sand  enclosed  in  burlap  sacks. 

Running  Lead  Joint  in  a  Partly  Sub- 
merged Pipe. — The  following  method 
was  employed  in  running  a  lead  joint 
where  the  pipe  was  partly  submerged. 
The  pipe  in  question  was  laid  under  one 
of  the  main  timbers  of  a  bridge  and  it 
was  impossible  to  raise  it  more  than 
one-half  of  its  diameter  out  of  the  water. 
After  the  pipe  had  been  raised  as  far 
as  possible  the  joint  was  yarned  in  the 
usual  manner.  As  a  clay  roll  would  not 
stick  in  the  water  and  as  an  asbestos 
roll  was  not  available,  a  piece  of  twisted 
hemp  packing  was  used  instead.  The 
upper  side  above  the  water  line  was 
pieced  out  with  clay  with  the  usual 
pouring  hole  on  top.  On  one  side,  just 
above  the  water  line,  an  extra  vent  was 
made.  Before  pouring  the  lead  a  small 
quantity  of  oil  was  placed  in  the  upper 
opening  and  the  lead  was  then  poured 
in  the  usual  manner.  The  oil  prevented 
the  hot  lead  from  coming  in  contact 
with  the  water,  and  as  the  lead  was 
poured  it  forced  the  oil  down,  which  in 
turn  forced  the  water  out  of  the  vent 
nn  the  side  of  the  pipe.     The  result  was 


very    satisfactory,    the    joint    being    left 
well  filled  and  ready  for  calking. 

Data  on  Ditch  Work. — The  following 
figures  on  ditch  construction  in  Minne- 
sota were  given  by  Mr.  George  A.  Ralph, 
State  Drainage  Engineer,  in  a  paper  be- 
fore the  Minnesota  Surveyors'  and  En- 
gineers' Society.  The  figures  are  the 
average  prices  and  are  based  on  contract 
prices  for  work  on  which  Mr.  Ralph  was 
engineer;  they  cover  a  period  extending 
from  1886  to  1906: 

Per  cu.  yd. 
Slip  scraper  work: 

Xot  exceeding  6  ft.  in  depth $0.10 

Not  exceeding  10  ft.  in   depth 12 

Xot  exceeding  12  ft.  in  depth 14 

New-  Era  grader  work 08 

Shovel  w-ork,  2  to  6  ft.  deep 15 

Shovel  work,  2  to  10  ft.  deep 20 

Hayknife  work,  2  to  4  ft.  deep 12 

Hand  labor  in  timbered  swamps.  15  to  .20 

Good   dredge   w-ork    08 

Dredge     work,     unfavorable      condi 

tions    10  to  .14 

Capstan   ditch,  plow   work 40  to  .60 

Embankment   and   Jetty   Construction. 

— The  following  methods  were  used  in 
constructing  embankment  and  jetties  in 
the  Eel  River  Improvement  Work,  Cali- 
fornia: The  jetties  were  constructed  by 
driving  two  rows  of  piles  12  ft.  apart, 
with  12  ft.  spacing;  then  filling  in  a 
layer  of  brush  35  ft.  wide  on  the  base 
and  5  ft.  thick.  Upon  this  was  deposited 
a  foot  of  gravel — the  whole  brush  being 
securely  wired  to  the  piling,  and  again 
a  layer  of  brush  4  ft.  thick  and  about  27 
ft.  wide.  Gravel  was  used  to  weight 
down  this  second  layer,  and  upon  it  was 
placed  concrete  blocks  varying  in  size 
from  8  to  20  cu.  ft.  Through  these 
blocks  run  three  strands  of  barbed  wire, 
connecting  the  blocks  and  piles  together. 
This  plan  gives  very  substantial  results 
against  a  river  that  runs,  when  at  its 
high  stage.  12  miles  per  hour,  and  is 
about  30  ft.  deep,  and  one-half  mile  wide. 
The  revetment  work  was  done  as  fol- 
lows: Beginning  with  the  almost  ver- 
tical banks,  they  were  sloped  back  to 
about  30  degrees  from  the  water's  edge. 
Then  every  25  ft.  along  the  water  piles 
were  driven,  although  concrete  was  pre- 
ferable but  not  obtainable  at  the  time, 
and  between  them  were  stretched  five 
strands  of  barbed  wire.  On  the  top  of 
the  bank  concrete  blocks  were  similarly 
set,  with  four  strands  of  barbed  wire 
connecting  them.  To  these  two  lengths 
of  wire  were  stretched,  two  strands 
every  4  ft.  up  and  down,  along  the  bank. 
Every  8  ft.  was  attached  wire  for  lacing, 
after  the  brush  had  been  laid,  when  two 
top  wires  were  drawn  over  the  24  ins.  of 
brush  and  drawn  down  by  the  lacing, 
thereby  creating  a  mattress.  The  brush 
was  composed  of  at  least  40  per  cent 
willow  and  was  weighted  with  6  ins.  of 
gravel  to  hold  it  and  give  opportunity 
for  growth. 


Repairing    Submerged    Pipe    Line. — .\ 

12-in.  cast  iron  main  laid  on  the  natural 
bed  of  a  river  without  trenching,  at  an 
average  depth  of  8  ft.  of  water,  was 
broken  by  an  ice  jam.  One  of  the 
lengths  of  pipe  was  broken  in  the  joint 
and  the  broken  pipe  line  was  carried 
down  stream  until  the  ruptured  ends 
were  about  15  ft.  apart.  The  method  of 
repairing  the  pipe  line  pursued  by  Mr. 
Harry  .A.  Lord,  Superintendent  of  Water- 
works, of  Ogdensburg,  N.  Y.,  was  as 
follows:  The  shore  ends  of  pipe  line, 
which  were  350  ft.  long,  were  uncovered 
and  made  as  free  as  possible  from  gravel 
or  other  material  which  might  hinder  it 
from  being  drawn  ashore.  The  pipe 
was  disconnected  at  the  western  end, 
where  the  ground  vras  low  and  flat,  and 
a  heavy  capstan  operated  by  horses  was 
anchored  and  made  fast  to  the  pipe  by 
block  and  cable  tackle.  The  pipe  line 
once  started  came  freely,  each  length 
being  melted  free  with  kerosene  oil  heat- 
ers, and  disconnected  as  it  came  ashore. 
.\fter  the  westerly  section  had  been 
taken  from  the  water,  a  diver  attached  a 
l'/2-in.  cable  to  the  broken  end  of  the 
easterly  portion  of  the  pipe  line.  This 
portion  of  the  pipe  line  was  jammed  on 
a  ledge  of  rock  and  a  scow  and  pipe  der- 
rick w-ere  necessary  to  raise  it  onto  the 
ledge.  Once  there,  however,  there  was 
no  difficulty  in  hauling  the  easterly  half 
of  the  pipe  line  across  to  the  west  side 
of  the  river  and  disconnecting  it.  The 
disconnected  lengths  were  then  carted 
to  the  high  ground  on  the  easterly  side 
of  the  river,  cleaned,  coated  with  water 
proof  metallic  paint  and  made  ready  to 
put  together  again.  In  doing  this  a  tight 
wooden  plug  w-as  fitted  into  the  leading 
bell  to  keep  out  gravel  and  other  debris; 
a  heavy  wrought  iron  band  was  bolted 
back  of  the  bell,  and  to  this  band  were 
welded  heavy  iron  drawbars,  meeting  in 
front  of  the  center  of  the  bell  in  a 
clevis  to  which  was  attached  the  cable 
reaching  across  to  the  capstan  on  the 
west  shore.  .As  soon  as  a  joint  was 
poured  and  caulked,  the  pipe  was  hauled 
into  the  water  by  means  of  the  cable, 
and  in  this  manner  the  pipe  was  again 
made  continuous  and  upon  testing  was 
found  to  be  tight. 


In  the  Panhandle  of  Texas  it  is  usually 
estimated  that  the  cost  of  sinking  a  well 
and  installing  a  windmill,  pump  and 
tanks  averages  about  $2  per  foot  for  deep 
wells  and  a  relatively  larger  sum  for  shal- 
lower ones.  Wells  400  to  500  ft.,  includ- 
ing mill,  pump  and  tanks  complete,  cost 
from  $800  to  $1,000,  while  if  the  well  is 
but  100  ft.  deep  the  cost  is  $250  to  $300. 


The  total  excavations  from  the  Panama 
canal  during  June,  according  to  a  report 
from  Chief  Engineer  Lieutenant-Colonel 
Goethals.  was  780,957  yards. 


28 


ENGINEERING-CONTRACTING 


Vol.  XXVIII.     No.  2. 


Cost    Data    on   the    Construction  of  a 
Brick    Sewer,  Including    Cost   of 

Excavation  by  Tunneling. 
The  I3tli  St.  si-wcr  in  St.  Louis,  Mo.,  for 
construction  of  which  data  are  given  below 
was  designed  to  give  deep  dr.Tin.igc  in  a 
down  town  district,  where  the  street  is  nar- 
row, the  traffic  heavy,  and  the  ground  well 
filled  with  pipes  and  conduits.  Owing  to 
these  conditions,  the  plans  were  made  and 
contract  let  for  tunneling  the  entire  sewer. 
The  sewer  is  brick,  30-in.  x  42-in.  diam- 
eter and  1,458  ft.  in  length. 

Rock  was  struck  approximately  close  to 
that  shown  in  the  profile.     Taking  a  mean 


tion.  Holes  were  driven  to  a  depth  of 
about  2  ft.  and  loaded  with  from  ^  to  lyi 
sticks  of  50  per  cent  dynamite,  the  size  of 
stick  depending  upon  the  indicated  hard- 
ness and  position  of  the  rock. 
The  cost  of  the  work  was  as  follows : 
Earth   excavation  :  Per  cu.  yd. 

Foreman,  520  hrs.  at  $0.50 $0,225 

Bottommen,  1,320  hrs.  at  $0.50 571 

Laborers.  7,500  hrs.  at  $0.30 1.946 

Carpenter,  830  hrs.  at  $0.50 359 

Labor,  timbering,  620  hrs.  at  $0.30 161 

Timber,  22  M.  ft.  at  $20 381 

Watchman.  520  hrs.  at  .oiyVk 079 

Waste,  585  loads  at  $1 506 

Total    $4,228 

The  earth  excavation  amounted  to  1,156 


1 16  per  cubic  yard.     Each  bricklayer  aver- 
aged .652  cu.  yd.  per  hour.    The  plant  used 
in  the  work  and  its  cost  were  as  follows : 
Dynamo,  20  H.P.,  and  electricity  for  4' 

months    $800 

Compressor     250 

Receiver    25 

.\ir  drills  (Ingersoll-Rand  N.  V.),  3  at 

$110    330 

Pumps,  two  2-in.  at  $60  and  one  i-in. 

at  $30  150 

Hand  windlasses  100 

Tools,  boots,  lights,  gasoline,  etc 200 

With  the  exception  of  the  last  two  items 
all  of  the  plant  was  used  in  rock  excava- 
tion alone.  The  earth  section  of  the  tunnel 
was  worked  from  the  outlet  and  there  was 


Profi 

length  of  earth  and  rock,  there  were  630 
ft.  of  earth  and  828  ft.  of  solid  rock  tunnel. 
Five  shafts  were  used  in  the  earth  section 
and  ten  in  the  rock. 

The  work  was  done  by  the  Myers  Con- 
struction Co.  of  St.  Louis  during  the  win- 
ter of  1906-1907,  in  190  days,  including 
Sundays  and  holidays. 

The  contract  included  the  excavation  of 
1,156  cu.  yds.  of  earth  and  880  cu.  yds.  of 
rock,  and  the  construction  of  770  cu.  yds. 
of  brick  masonry.  The  work  was  paid  for 
on  the  finit  basis  and  all  work  done  was 
measured  up  and  paid  for. 

The  earth  was  a  plastic  clay,  which  would 
drop  put  in  the  arch  following  the  shovel. 
In  this  way  extra  work  over  the  arch  (over 
and  above  the  regular  9-in.  brick  work) 
averaged  8  ins.  In  the  rock  tunnel,  the 
average  was  7  ins.  over  the  arch  and  6  ins. 
on  the  lower  quarter  haunches  of  the  in- 
vert. These  spaces  were  filled  solid  with 
brick  masonry 

In  the  earth  section,  a  small  opening  was 
driven  4  ft.  to  6  ft.  in  length,  and  braced 
with  a  crown  plank  and  short  upright  sup- 
ports. .\s  this  was  enlarged,  other  crown 
planks  were  inserted,  replacing  the  shorter 
supports  with  longer  ones.  The  masonry 
was  then  built  in  the  section,  removing  the 
timber  supports  as  the  masonry  progressed. 
Material  for  the  ne.xt  section  was  passed 
through  the  finished  one. 

The  rock  was  a  stratified  limestone,  ir- 
regular and  knarly.  It  varied  in  hardness, 
in  some  places  to  a  flinty  appearance.  The 
blasting  was  done  in  batteries  of  three 
shots,  the  first  in  the  upper,  or  arch,  por- 
tion of  the  heading.  When  this  broken 
rock  had  been  removed,  the  same  process 
was  repeated  on  the  lower,  or  invert,  sec- 


le   of  Thirteenth    Street   Sewer,    St.    Louis,  Mo. 

cu.  yds.  and  each  laborer  averaged  .154  cu.  little  pumping  required.     In  the  costs  given 

yd.  per  hour.  above  no  charge  has  been  made  for  plant. 

Rock  excavation  :  Per  cu.  yd.  nor  do  the  costs  include  office  expenses  of 

Foreman,  1,000  hrs.  at  $0.50 $0,568  the   contractor   nor  insurance   of  the   men. 

Bottommen,  2,600  hrs.  at  $0.50 1477  r-      .u     ■   r  ..•       i  u-  u  .l-        ^-  1 

Laborers,  9.980  hrs.  at  $0.30.    34o2  ^°'  "-^^  mformat.on  from  which  this  article 

Engineer,  1,600  hrs.  at  $0.50 909  "  a^  prepared  we  are  mdebted  to  Mr.  Cur- 
Blacksmith  070  tis  Hill,  C.  E.,  of  St.  Louis,  Mo. 

Watchman,  1,600  hrs.  at  ^.lyYz 318 

Dynamite,  4,000  lbs.  at  $0.15 682  ~ 

Caps  and  fuse 030 

Waste,  445  loads  at  $1 500  The    pollution    committee    of    the    Mer- 

chants'  .Association  of  New  York  City  has 

'  °'*'    $7-956  notified  the  Passaic  Valley  Sewerage  Com- 

The  rock  excavation  amounted  to  880  cu.  mission  that  it  will  fight  to  the  bitter  end 
yds.  and  each  laborer  averaged  .088  cu.  yd.  the  construction  of  the  proposed  $10,000,- 
per  hour.  In  the  figures  given  above  for  ^y^  trunk  sewer  which  is  designed  to  col- 
earth  excavation  and  rock  excavation  by  ,^^4  the  sewage  from  the  Passaic  Valley 
the  item  "waste"  is  meant  the  excavated  drainage  area  and  discharge  it  into  Xew 
material  that  it  was  necessary  to  take  ^-^.^  gg,.  ^^^^  the  Statue  of  Libertv. 
away;  in  other  words  the  surplus  excava-  ^his  trunk  sewer  will  sene  the  cities  of 
tion.  The  length  of  the  haul  was  about  2'X  Newark  and  Paterson,  Passaic,  Montclair, 
miles  and  where  the  contractor  hired  teams  the  Oranges  and  all  the  small  towns  in- 
for  the  purpose  they  were  paid  by  the  load  ^.j^j^j  ;„  t,,^  drainage  area  of  the  Passaic 
at  the  rate  of  $1  per  load.  The  figures  Vallev,  amounting  to,  according  to  the  es- 
given  for  "waste"  are  what  the  contractor  jimate  furnished  bv  the  engineer  employed 
actually  hired  teams  to  remove;  but  in  ad-  ^v  the  commission,  324,000.000  gallons  of 
dition  he  used  some  of  his  own  teams  for  j^^.^gg  ^^.^^  ^4  hours.  The  sewage  which 
the  work  of  which  he  kept  no  close  record.  ^^  j^e  present  time  is  discharged  into  the 

Bi-ick  masonry :  Per  cu.  yd.  ^.^jgrs    of    New    York    Bay    amounts    to 

Bricklaver,  1,180  hrs.  at  $1 $i.i32  ,  ,1  >     j 

Helpers.  2.400  hrs..  at  $0.30 935  """"'>"  i-000-000,ooo  gallons  each  day. 

Watchman.  480  hrs.,  at  $0.I7J4 109  

Brick,  340   M.,  at  $9 3.974 

Cement.  450  bbls.,  at  $1.80 1.075  The  Kishocoquillas  Vallev  Rv.  Co.,  nine 

Sand.  190  cu.  vds.,  at  Si 247  -,       ,  »     j-        r     '     ij  n     -n     . 

•  miles    long,    extending    from    Belleville   to 

Total     $7,872  Reedsville,    Pa.,    has   asked    the    Interstate 

A  total  of  770  cu.  yds.  of  brick  work  was  Commerce    Commission    for     authority    to 

constructed ;  of  this  amount  73  cu.  yds.  was  '^sue  a  trip  pass  to  each   stockholder   for 

constructed  of  vitrified  brick,  costing  $12.00  the  entire  system.     The  desire  on  the  part 

per  M.    .-\llowing  for  the  extra  cost  of  this  "f  the  management   of  the   road   to   issue 

vitrified  brick  brings  the  total  cost  of  the  passes  is  to  provide  each  investor  with  a 

brick    masonry    per    cubic    yard    to    $7,986.  souvenir.     The   fare   over   the   entire   road 

The  vitrified  brick  masonrv  alone  cost  $8.-  's  18  cts. 
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Itemized  Cost  of  a  28-Mile  Telegraph 
Line. 

The  data  to  be  given  relate  to  a  telegraph 
line  28  miles  long,  built  in  British  Colum- 
bia. There  were,  32  poles  to  the  mile, 
strung  with  a  single  No.  8  B.  B.  galvanized 
iron  wire.  The  cost  of  the  poles  was  very 
much  less  than  it  would  be  in  most  locali- 
ties, but,  since  quotations  on  poles  are  read- 
ily secured,  proper  substitutions  can  be 
made  in  the  following  tabulated  values  for 
any  particular  case. 

Regarding  telegraph  wire,  a  word  of 
explanation  may  be  helpful.  Until  recently 
the  size  of  wire  commonly  used  for  lines 
of  medium  length,  up  to  400  miles,  was  No. 
9.  weighing  305  lbs.  per  mile,  but  Xo.  8  is 
now  used  more  frequently.  There  are  two 
grades  commonly  used :  the  E.  B.  B.,  or 
"extra  best  best;"  and  the  B.  B.,  or  "best 
best."  A  third  grade  S,  or  "steel,"  is  also 
used  for  short  circuits.  The  foUow'ing  are 
the  weights  of  galvanized  wire: 

Lbs.  Lbs.               Ft. 

Per  Mile.  Per  Ft.  Per  Lb. 

Xo.     6 570  0.108             9.2 

Xo.      7 450  0085  11.7 

Xo.     8 380  0.072  14.0 

Xo.     9 305  0.058  17.4 

Xo.    10 250  0.047  21.2 

The  itemized  cost  of  this  28  mile  line 
was  as  follows : 

Labor  : 

i.o  day,     foreman  at  $3.50 $3-5o 

l.o  day.     sub-foreman  at  $3.00 3.OO 

2.7  days,  climber  at  $2.50 6.75 

2.5  days,  framer  at  $2.25 5.62 

0.7  day,     blacksmith  at  $2.25 1.58 

4.6  days,  groundman  at  $2.00 9.20 


r2.5  days,  total  at  $2.40 $29.65 

Materials : 

32  poles  C25-ft.)  at  $1.25 $40.00 

32  wooden  brackets  at  1^4  cts 0.40 

32  glass  insulators  at  0.4  cts 1.28 

5  lbs.  nails  at  2H  cts 0.12 

Yi  lb.  staples  at  0.3  cts 0.02 

380  lbs.  Xo.  8  BB  galv.  wire  at  5  cts.   19.00 
2  lbs.  tie  wire  at  3  cts 0.06 


Total  materials   $60.88 

Total  labor  and  materials $9053 

The  labor  includes  the  cost  of  digging 
holes,  erecting  poles,  stringing  the  wire, 
etc.  The  poles, were  distributed  by  train, 
and  the  price  of  $1.25  per  pole  does  not  in- 
clude the  train  service. 

A  pole  12  ins.  diameter  at  the  butt  and 
7  ins.  at  the  top,  contains  %  cu.  ft.  of  wood 
per  lin.  ft.  Hence  there  are  about  1254 
cu.  ft.  of  timber  in  a  25-ft  pole.  Know- 
ing the  kind  of  timber,  it  is  easy  to  estimate 
the  weight  of  poles,  and  consequently  the 
freight  for  any  given  haul.  If  the  timber 
weighs  40  lbs.  per  cu.  ft.  the  weight  of  a 
pole  is  about  500  lbs.  With  ^2  poles  per 
mile,  the  weight  is  8  tons  for  the  poles. 

In  a  subsequent  issue  we  shall  give  the 
itemized  cost  of  two  telephone  lines,  one  10 
miles  and  one  14  miles  long. 

For  the  itemized  cost  of  constructing  an 
electric  power  transmission  line,  the  reader 
is  referred  to  our  issue  of  June  26. 


Levee  and  Sea  Wall  With  Steel  Sheet 
Pile  Diaphragm  at  Fort  St.,  Philip 

Reservation,  Louisiana. 
The  accompanying  illustration  shows  the 
method  of  using  steel  sheet  piling  to  form 
a  water  tight  diaphragm  for  a  levee  at  Fort 
St.  Philip  Reservation  on  the  Mississippi 
River,  about  74.5  miles  below  New  Orleans. 
The  levee,  which  is  3.670  ft.  long,  will  be 
enlarged  to  a  section  8  ft.  wide  on  top  with 
side  slopes  of  i  on  3;  the  elevation  of  the 
top  is  8  ft.  above  the  gulf  level  and  about 
6V2  ft.  above  the  average  ground  level.  The 
sheet  piling  19  ft.  long  is  to  be  driven  along 
the  gulf  edge  of  the  crown  level,  so  as  to 
project  about  4  ft.  and  be  embeded  some 
15  ft.  or  to  a  depth  of  about  7  ft.  below 
the  gulf  level.  Interlocking  piles  with  ->'8-in. 
webs  are  specified.  To  protect  the  project- 
ing sheeting  and  to  form  a  sea  wall  along 
the  top  of  the  levee  the  upper  5  ft.  of  the 
sheeting   will    be   inclosed   in   a   reinforced 
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Concrete  Sea  Wall  and  Steel  Sheet  Pile 
Diaphragm  for   Levee. 

concrete  wall  of  the  dimensions  shown  in 
the  accompanying  drawing.  The  concrete 
wall  is  to  be  built  in  10  ft.  sections,  with 
butt  joints,  and  to  have  four  vertical  loop 
bars  i-in.  in  diameter  and  four  horizontal 
footing  bars  in  each  section.  These  bars 
will  be  arranged  one  6  ins.  from  the  joint 
Et  each  end  of  the  section  and  the  other 
two  so  as  to  give  a  3-ft.  spacing.  The 
spacing  of  the  longitudinal  bars  is  shown 
by  the  drawing.  A  1-3-5  broken  stone  con- 
crete is  specified.  The  quantities  per  lineal 
foot  of  wall  and  levee  will  be  as  follows : 

Material :  Per  lin.  ft. 

Concrete,  cu.  yds 0.279 

Reinforcing    rods,    lbs 25.6 

Sheet  piling,  lbs 665 

We  are  indebted  to  Col.  E.  H.  Ruffner, 
Corps  of  Engineers,  U.  S.  A.,  for  the  infor- 
mation from  which  this  brief  description 
has  been  prepared. 


Bids    for   Dredging    Work    in    Boston 
Harbor. 

The  ship  channels  to  Boston  harbor  are 
to  be  improved  by  the  U.  S.  government 
at  an  expense  of  something  over  three 
million  dollars,  and  bids  have  already  been 
received  for  a  portion  of  the  work.  The 
improvement  planned  is  as  follows :  The 
present  35-ft.  channel  extending  from  Chel- 
sea Bridge  and  Charles  River  Bridge  to 
President  Roads  will  be  increased  to  a 
maximum  width  of  1.200  ft.,  and  the  pres- 
ent 35-ft.  channel  from  President  Roads  to 
the  sea  at  Broad  Sound  will  be  increased 
to  a  maximum  width  of  1,500  ft.  All 
depths  are  the  depths  below  the  plane  of 
mean  low  water.  The  depth  of  35  ft.  will 
be  required  over  the  entire  areas  of  the 
channels  to  be  dredged,  except  where  solid 
ledges  are  found  above  that  depth.  Where 
the  depth  of  36  ft.  is  obtained  it  will  In 
paid  for.  Deductions  for  dredging  to  a 
depth  in  excess  of  36  ft.  e-xcept  as  provided 
below,  will  be  made  at  the  rate  of  1.2  cu. 
yds.  From  the  surface  of  all  solid  ledges, 
found  above  the  depth  of  35  ft.,  all 
overlying  material  will  be  suitably  re- 
moved so  that  they  can  be  accurate!) 
surveyed  and  estimated,  drilled  an<l 
blasted.  Close  around  their  margins 
dredging  will  extend,  if  required  by  the 
engineer,  to  the  depth  of  36,  and  not  ex- 
ceeding 37  ft.,  which  deeper  dredging  will 
be  paid  for  at  the  uniform  contract  price. 

The  following  bids  were  received  for  the 
work  on  June  29: 

(i)  G.  H.  Breymann  &  Bros.,  for  all 
four  divisions,  22  cts.  per  cu.  yd.  for  dredg- 
ing inside,  40  cts.  outside;  bowlders  greater 
than  6  tons  in  weight,  $12  inside,  $24  out- 
side. 

(2)  Morris  &  Cumings  Dredging  Co.. 
Division  5,  Section  5,  dredging  25.9  cts. : 
bowlders  $10.  Section  5-3,  48.9  cts. ;  bowl- 
ders $10. 

(3)  Maritime  Dredging  Co.,  Division  7, 
Section  7,  dredging  26.75  cts.;  bowlders 
$19.95.  Section  7-a,  67.7  cts. ;  bowlders 
%2-},.  Division  8,  Section  8,  27.75  cts. ;  bowl- 
ders  $21.     Section   8-a,   67   cts. ;   bowlders 

$23- 

(4)  Daly  &  HEnnan  Dredging  Co.,  Di- 
vision 5,  Section  5,  dredging  27  cts. ;  bowl- 
ders $8.  Section  5-a,  51  cts.;  bowlders  $15. 
Division  6.  Section  6,  dredging  23.9  cts. : 
bowlders  $8.  Section  6-a,  44  cts. ;  bowlders 
$15.  Division  7,  Section  7.  dredging  28 
cents. ;  bowlders  $8.  Section  7-a.  52  cts. : 
bowlders  $15.  Division  8.  Section  8.  dredg- 
ing 28c:  bowlders  $8.  Section  8-a,  52  cts.; 
bowlders   $15. 

(5)  Eastern  Dredging  Co..  Division  5, 
Section  5,  dredging  28.3  cts. :  bowlders  §3. 
Section  5-a,  48.3  cts.;  bowlders  $8.  Di- 
vision 6,  Section  6,  dredging  27.3  cts.; 
bowlders  $3.  Section  6-a.  48.3  cts :  bowl- 
ders $8.  Division  7.  Section  7,  dredging 
26.3  cts. :  bowlders  $3.  Section  7-a,  53.3 
cts. :  bowlders  $8.  Division  8,  Section  8. 
dredging  26  cts. ;  bowlders  $3.  Section 
8-a,  53.3  cts.;  bowlders  $8. 
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New  Double-Track   Railroad   Bridge    Over    the    Chicago 

River. 

In  connection  with  the  improvement  of  the  south  branch 
■of  the, South  Fork.  Chicago  river,  it  u-as  decided  early  in 
1904  to  replace  the  old  swing  bridge  with  a  bridge  of  the  bas- 
cule type  to  give  a  clear  channel  of  100  ft.  at  right  angle  to 
the  general   direction   of   navigation.     After  considering  sev- 


Fig.   2. — Bridge    in    Upright   Position. 

•eral  designs  of  this  type  it  was  finally  decided  to  adopt  the 
single  leaf,  double  track  bridge  of  the  Page  design  as  being 
"the  most  economical  in  cost  of  construction.  The  bridge  was 
•built  jointly  and  used  by  the  Illinois  Central  R.  R.,  the  A.  T. 
&  St.  Fe  R.  R..  and  the  Chicago  &  .\lton  Ry.  It  is  also  used, 
under  rights  granted  by  the  I.  C.  R.  R.,  by  the  Wisconsin 
•Central  R.  R.  The  design  and  erection  was  done  under  the 
supervision  of  the  Chicago  and  Alton  R.  R.  The  bridge 
•crosses  the  river  at  an  angle  of  68°  30'  and  made  necessary  a 
leaf  of  150-ft.  span  to  give  the  required  clear  channel  of  100 
-ft. 

^^'ork  was  coininenced  on  the  substructure  in  March.  1905, 
and  was  practically  completed  by  the  end  of  December  of  the 
same  year.  The  east  abutment  and  the  west  river  pier  were 
located  so  as  not  to  interfere  in  any  way  with  maintenance  of 
traffic  over  the  old  bridge,  the  grade  and  alignment  of  the 
new  bridge  being  the  same  as  the  old.  The  east  abutment  of 
the  new  work  was  located  back  of  the  old  center  pier,  while 
the  west  river  pier  was  located  back  of  the  old  pier  which 
supported  end  of  swing  bridge  and  deck  plate  girder  approach 
spans.  The  east  abutment  rested  on  a  hard  pan  foundation 
■at  minus  22' '.  ft..  Chicago  city  datum,  the  wing  walk  of  this 
abutment  being  connected  up  to  the  retaining  walls  of  the 
track  elevation  work  at  a  point  about  S3  ft.  back  from  face 
•of  abutment. 

The  west  river  pier  also  rested  on  a  hard  pan  foundation 


at  minus  2Ty^  ft.  Several  ditliculties  were  encountered  in 
making  e.\cavation  for  this  pier  due  to  water  breaking 
through  under  foundation  of  old  pier  which  consisted  of  grill- 
age resting  on  piles  at  about  minus  12  ft.  .'\fter  several  at- 
tempts to  stop  this  leakage  it  was  finally  decided  to  drive 
Freistedt  steel  sheet  piling  inside  of  the  old  pier,  and  after 
this  no  further  difficulties  were  encountered  during  comple- 
tion of  this  work.  The  ma.ximum  load  on  the  foundation  of 
this  pier  as  designed  is  about  6,000  lbs.  per  sq.  ft.  Practical- 
ly no  settlement  has  taken  place  up  to  the  present  time. 

The  extreme  west  abutment  rests  on  a  hard  clay  founda- 
tion at  minus  13j^  ft.  This  abutment  in  addition  to  support- 
ing embankment  acts  as  anchorage  due  to  the  uplift  of  su- 
perstructure acting  as  a  cantilever  under  its  dead  load  when 
in  a  nearly  horizontal  position.  The  substructure,  including 
walls  on  east  side,  comprised  a  total  of  about  3,200  cu.  yds. 
Tlie  total  cost  of  the  new  substructure  and  removal  of  old 
substructure,  the  dredging  of  the  channel  to  a  depth  of  21  ft., 
and  timber  protection  entailed  a  total  expenditure  of  about 
$30,000. 

The  superstructure  consists  of  a  single  leaf  of  ISO  ft.  with 


Fig.   3. — End    Elevation    of   Bridge. 

an  approach  span  of  64  ft.  and  is  designed  to  carry  on  each 
track  a  moving  load  of  two  engines,  weighing  192J/2  tons 
each,  followed  by  5,000  lbs.  per  lin.  ft.  The  most  important 
feature  of  the  design  is  that  all  movable  parts  are  theoreti- 
cally in  balance  during  operation,  the  only  power  required  be- 
ing that  to  put  the  bridge  in  motion  and  overcome  the  effect 
of  wind  and  friction.  The  girders  carrying  the  counter- 
weights are  hinged  on  a  pin  near  the  top  of  the  vertical  end 
posts,  and  the  opposite  end  of  the  girders  rests  on  a  shaft. 
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wliich  carrifs  the  load  to  rollers  running  on  the  track  gird- 
ers. In  designing  the  bridge,  the  drop  of  the  counter  weight 
girders  was  such  as  to  give  a  clear  headroom  of  17  It.  (or 
the  operation  of  trains  during  the  erection,  which  neces- 
sarily had  to  be  in  ma.xinnim  vertical  position.  The  main 
driving  pinion  is  keyed  to  the  shaft  between  the  rollers,  and 
engages  in  a  rack  running  along  the  center  of  track  gird- 
ers. To  the  end  of  the  roller  shaft  on  the  inside  of  the 
counterweight  girder  is  attached  the  main  driving  gear, 
from  which  a  train  of  gears  lead  down  to  the  motor  operat- 
ing the  leaf.  The  gearing  and  motors  are  supported  on 
longitudinal  girders,  these  being  connected  to  cross  girders, 
which  are  attached  to  the  inside  counterweight  girders;  the 
machinery,  motors,  and  the  girders  supporting  them  thus 
serve  as  part  of  the  counterweight.  The  remainder  of  the 
counterweight  required  on  the  inside  girders  consists  of 
concrete  placed  on  buckle  plates  riveted  to  the  machinery 
girders.  The  counterweight  on  the  outside  girders  consists 
of  cast  iron  blocks  bolted  to  the  webs,  the  blocks  being  so 
distributed  that  the  load  is  practically  equal  on  each  of  the 
rollers.  The  bearings  for  the  trunnions,  roller  shafts,  the 
rollers  and  the  rear  pins  on  which  the  counterweight  girders 
are  hinged  are  phosphor  bronze;  and  all  shaft  bearings  are 
Babbitt  metal.  The  total  cost  of  the  superstructure,  includ- 
ing the  erection  and  electrical  equipment,  is  about  $15,000, 

The  operation  of  the  bridge  is  eflfected  by  means  of  two 
125-hp.  railway  type  motors,  connected  to  a  series-parallel 
controller  in  the  main  bridge  tender's  house,  which  is  mount- 
ed above  the  tracks  over  the  vertical  end  posts.  An  indi- 
cator consisting  of  a  number  of  electric  lamps  is  provided 
in  the  tender's  house  and  shows  the  position  of  the  bridge  in 
four  consecutive  positions  during  the  operation,  by  lighting 
or  e.Minguishing  the  different  lamps.  The  lighting  and  ex- 
tinguishing of  the  lamps  is  accomplished  through  a  specially 
designed  contact  device  connected  mechanically  to  the  leaf. 

The  operating  motors  are  each  provided  with  a  mag- 
netic brake.  The  brakes  are  automatically  applied  at  the 
time  of  stopping  the  motors  at  any  point  and  released  when 
motors  are  in  operation.  The  locking  of  the  bridge  in  place 
is  eflfected  by  means  of  two  wedges  moving  horizontally  at 
the  extreme  end  in  center  of  lower  cords.  These  wedges  in 
turn  slide  under  rollers  mounted  in  upright  standards  that 
are  anchored  in  the  abutment,  and  in  operating  tend  to  grad- 
ually draw  down  and  lock  the  bridge  into  p'ace.  The  end 
lock  is  operated  by  a  3-hp.  inclosed  type  motor  near  the  end 
and  supported  on  a  platform  between  the  stringers  under 
the  tracks.  The  position  of  the  end  lock  is  shown  to  the  ten- 
der by  an  indicator  similar  in  design  to  the  one  wdiich  shows 
the  positions  of  the  operating  leaf. 

The  switchboard  in  the  tender's  house  carries  such  in- 
struments, circuit  breakers,  cut-outs  and  switches  as  are  re- 
quired  on   first-class  installations   of  this  sort. 

While  the  bridge  has  been  in  operation  only  a  compara- 
tively short  time,  it  has  been  fully  demonstrated  that  the 
amount  of  power  provided  in  the  motors  is  more  than  ample 
though  some  difficulties  have  been  experienced  in  securing  a 
constant  voltage  requisite  to  the  operation  of  the  motors, 
current  being  taken  from  an  electric  street  car  line  nearly  a 
mile  distant.  Tests  taken  before  the  machinery  and  moving 
parts  had  time  to  get  smoothed  up  showed  that  the  bridge 
requires  appro.ximately  70  hp.  to  raise,  or  lower,  the  com- 
plete motion,  with  the  motors  connected  in  series,  being  per- 
formed  in   either  direction   in   about  90  seconds. 

Preparatory  to  the  work  of  making  the  change  from  the 
old  to  the  new  structure,  arrangements  were  made  to  detour 
all  trains  for  a  period  of  24  hours,  though  it  was  confidently 
expected  that  10  hours  would  be  sufficient.  The  work  of 
dismantling  the  old  draw  span,  however,  proved  so  difficult 
owing  to  rusted  pin  connections  with  worn  false  shoulders 
that  an  interval  of  24  hours  and  50  minutes  was  necessary 
before 'passage  of  first  train  over  the  new-  structure.  Prior 
t<i   the   change,  the   bridge  could  be  operated  backward  and 


forward  through  part  of  its  arc  which  enabled  the  operation 
to  be  thoroughly  tested  before  making  the  change.  An  all- 
electric  interlocking  plant  is  now  being  installed  for  the  safe 
handling  of  trains. 

The  bridge  was  designed  by  Mr.  W.  M.  Hughes,  bridge 
engineer  of  Chicago,  under  the  Page  and  Schnable  patents. 
The  .\merican  Bridge  Co.,  of  New  York,  were  contractors 
for  the  superstructure,  the  steel  work  being  fabricated  at  the 
I.assig  plant  of  that  company  in  Chicago.  Mei-rs.  G.  P. 
Nichols  &  Bro.,  of  Chicago,  installed  the  electrical  equip- 
ment. The  Thos.  Phee  Co.,  of  Chicago,  were  contractors  for 
the  substructure,  and  Kelly-Atkinson  Construction  Co.,  of 
Chicago,  for  the  erection  of  superstructure.  The  work  was 
carried  on  under  the  direction  of  Mr.  W.  D.  Taylor,  Chief 
Engineer  Chicago  &  Alton  R.  R.  Mr.  A.  R.  Ekstrom,  as- 
sistant engineer  of  the  Chicago  &  Alton  Ry.,  had  immediate 
charge  of  the  construction. 


Engineers  Pocketbook  of  Reinforced  Concrete.* 

By   E.   Lee    Ileidenreich.  C.   E.,   .M.    E.t 
; Continued  from  Engineering-Contracting,  July  3,  1907.) 
Before   leaving  foundations   the   following   description   of 
some  of  the  before-mentioned  concrete  piles  will  be  given: 

Concrete  piling  oflfers  many  advantages  which  are  not 
obtained  with  timber  piling.  In  employing  concrete,  a  great 
saving  of  material  is  eflfected,  inasmuch  as  concrete  piles  of 
the  same  strength  and  bearing  capacity  need  not  be  so  long 
as  those  of  wood,  and  they  need  not  be  so  numerous.  Tim- 
ber piles,  to  prevent  decay,  must  be  cut  oft  at  mean  low 
water,  and  the  footings  must  be  started  from  this  point. 
With  concrete  piling,  the  tops  can  be  left  just  far  enough 
below  the  bottoms  of  the  columns  to  allow  for  a  footing 
thick  enough  to  carry  the  superimposed  building. 

The  Raymond  concrete  pile,  controlled  by  the  Raymond 
Concrete  Pile  Company,  Chicago,  is  placed  in  the  ground  by 
the  pile  core  method,  which  is  as  follows:  A  collapsible 
steel  pile  core,  encased  in  a  thin,  closely  fitting  sheet  steel 
shell,  is  driven  by  a  pile  driver  to  the  required  depth.  In 
the  accompanying  cut  are  shown  two  views  of  this  core,  the 
view  to  the  left  showing  the  shell  driver  and  the  core  ex- 
panded. The  view  to  the  right  show's  the  pile  core  collapsed 
and  ready  to  be  drawn  from  the  shell.  This  shell,  w-hich 
is  left  in  the  ground,  acts  as  a  mould  for  the  concrete,  pro- 
tecting it  from  back  pressure,  w'hich  would  distort  the  pile, 
and  from  the  admixture  of  foreign  matter  which  would  im- 
pair the  bond  of  the  concrete.  An  electric  light  can  be  low-  • 
ered  at  intervals  during  the  placing  of  the  concrete,  to 
enable  the  operator  to  see  just  what  condition  prevails. 
When  reinforcement  is  desired,  the  reinforcing  material  is 
inserted  in  the  shell  before  the  placing  of  the  concrete.  The 
piles  are  tapered  to  obtain  greater  bearing  value,  since  the 
load  on  a  tapered  pile  is  more  uniformly  distributed  along 
the  entire  length. 

The  Simplex  pile,  controlled  by  the  Simplex  Concrete 
Piling  Company,  Philadelphia,  is  constructed  as  follows:  .-X 
wrought  iron  driving  pipe  of  the  diameter  and  length  of  the 
intended  pile,  and  of  sufficient  strength  to  withstand  driv- 
ing, with  a  point  made  of  cast  iron  or  steel  and  capped  with 
a  hardwood  driving  head  which  protects  the  pipe  from  being 
injured  during  driving,  is  driven  to  a  firm  bearing,  the  pipe  is 
withdrawn  and  the  hole  filled  with  concrete. 

The  foundation  for  the  New  River  and  Railroad  Ter- 
minal Warehouse  Building  at  Pittsburg.  Pa.,  is  constructed 
on  48.000  16-in.  Simplex  piles  from  30  to  45  ft.  long,  driven 
through  filled-in  ground.  The  actual  time  of  driving  was  76 
w^orking  davs.  The  illustration  shows  a  Simplex  pile,  which 
is  cylindrical  instead  of  tapered,  and  the  following  ad- 
vant.igcs  are  claimed  for  same:  .\  greatly  increased  super- 
ficial friction  or  bearing  surface  is  augmented  by  the  rough- 
ness of  its  sides,  resulting  from  the  larger  pieces  of  aggre- 
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gates  which  are  forced  into  its  sides  by  being  rammed  aft.T 
tlie  encasing  pipe  has  been  partly  withdrawn.  Another  ad- 
vantage which  the  company  claims  is  that  the  firmness  of 
the  soil  increases  as  the  pile  reaches  its  lower  levels  and 
that  consequently  the  carrying  capacity  increases  where  the 
overlying  strata  are  of  a  soft  or  marshj'  nature.  1  sq.  ft.  of 
side  surface  friction  at  the  bottom  of  a  30  ft.  pile  being  quite 
equal  to  2  sq.  ft.  halfway  up,  and  possibly  in  some  cases 
equal  to   10  sq.  ft.  at  the  top. 

The  Hennebique  pile,  which  has  been  used  abroad  since 
1896,  is  square  with  a  pointed  iron  shoe  and  reinforced  by 
iron  rods  longitudinally  connected  by  means  of  horizontal 
stirrups. 

The  Corrugated  Concrete  Pile  Company  of  Xew  York 
manufactures  piles  which  are  octagonal  in  section  and  are 
corrugated  longitudinally  like  a  fluted  column.  There  is  a 
hole  extending  the  length  of  the  pile,  so  that  same  can  be 
driven  by  water  jet,  the  water  being  forced  down  through 
the  hole  and  returning  along  the  corrugated  sides. 

A  number  of  other  piles  are  employed,  such  as  Williams 


Fig.  1. — Collapsible  Steel    Pile  Core  for  Raymond 
Concrete    Pile. 

pile,  and  others.  These  are  all  manufactured  piles  and  most 
of  them  arranged  to  be  jetted  down.  All  the  above  piles 
are  manufactured  with  reinforcing  rods,  although  the  Ray- 
mond and  the  Simplex  types  very  often  are  used  without 
reinforcing  rods. 

Raft  Foundations. — To  show  the  value  of  a  raft  founda- 
tion for  treacherous  soil,  a  brief  description  is  here  given 
of  the  foundation  for  the  Co-operative  Wholesale  Society, 
Ltd.,  at  Xewcastle-on-Tyne,  England.  The  building  rises 
above  the  quay-level  on  which  it  abuts,  and  consists  of  base- 
ment, ground-floor  and  6  upper  floors.  The  frontage  is  92 
ft.,  and  the  depth  125  ft.  The  subsoil  was  of  the  poorest 
quality  for  foundations,  consisting  of  18  ft.  of  made  ground, 
principally  clay,  18  ft.  of  silt  and  quicksand,  10  ft.  of  soft 
clay,  5  ft.  of  hard  claj-,  10  ft.  of  silty  sand  and  finally  gravel. 
The  above  stratification  had  a  decided  dip  toward  the  river 
Tyne.  To  carry  the  enormous  weight  of  the  superimposed 
building,  several  plans  for  foundation  were  proposed.  It 
was  at  first  intended  to  construct  the  building  of  brick  on 
a  foundation  of  cylinders  6  ft.  6  ins.  in  diameter,  sunk  frmn 


20  to  62  ft.  below  the  ground  level,  carrying  a  sill  of  con- 
crete 4  ft.  thick  reinforced  with  rails.  Another  alternative 
considered  was  the  driving  of  piles  to  the  same  depth,  but 
the  liability  of  injuring  the  adjoining  property  proved  this 
method    inadvisable.         Finally,     both    these    projects    were 


Fig. 


2. — Sketches   Showing   Construction 
of  Simplex  Piles. 


abandoned  and  it  was  decided  to  construct  a  raft  of  rein- 
forced concrete  over  the  whole  area  of  the  ground.  This 
raft,  as  constructed,  measures  2  ft.  6  ins.  in  its  thickest  part 
and  only  7  ins.  in  the  thinnest  part,  as  shown  in  the  illus- 
tration. The  entire  site  is  divided  up  into  rectangles  meas- 
uring generally  14  ft.  8  ins.  by  14  ft.  6  ins.  Each  side  of 
these   rectangles   is   a   reinforced  concrete  beam   6  ft.   6  ins. 


Fig.  3. — Raft   Foundation  for  6-Story  Warehouse, 

New   Ca£tle-on-Tyne,    England, 

deep   b3-   2  ft.   5  ins.   wide  at  the  bottom,   the   reinforcement 
being  according  to  the  Hennebique  system. 

The  steel  reinforcement  along  the  bottom  at  the  mid- 
spans  consists  of  ten  1^2-in.  round  rods.  At  the  end  of  each 
beam  half  of  the  bars  are  carried  up  to  the  upper  surface, 
this  arrangement  being  a  characteristic  feature  of  the  Hen- 
nebique system.  Light  steel  stirrups  also  extend  from 
around  the  bottom  bars  up  to  the  upper  surface,  in  the 
ordinary  manner,  thus  tying  the  concrete  together  in  a 
vertical  direction.  The  concrete  floor  filling  in  each  rec- 
tangle is  constructed  on  practically  the  same  system;  but  the 
bars  used  are  of  much  lighter  section,  being  in  some  cases 
'i-in.  and  in  others    '^-in.  in  diameter.     The  columns  which 
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support  llio  upper  flmirs  arc  also  of  vi-iiilnrci'd  cuiicrete. 
They  are  placed  at  the  corners  of  the  foundation  "squares." 
The  reinforcement  here  is  of  2-in.  bars,  which  are  carried 
right  into  the  foundation.  At  h.igher  levels,  where  the  total 
load  to  be  carried  is  naturally  less,  the  reinforcement  is,  of 
course,  much  lighter,  the  weight  of  steel  used  and  the  size 
<if  the  columns  being  accurately  proportioned  to  the  load  to 
be  carried.  At  the  foundation  level  the  columns  measure 
29  ins.  square,  and  diminish  to  8  ins.  at  the  si.xth  floor.  Thus, 
if  settlement  takes  place,  tlie  entire  building  settles  as  a  solid 
block,  and  therefore  cannot  suffer  any  deterioration  from 
unequal  settlement.  In  the  particular  case  of  this  ware- 
house, there  has  been  a  settlement  of  3'/2  ins.  at  the  front  and 
of  3  ins.  at  the  rear,  which  took  place  between  the  date  of 
construction  of  the  foundations  and  of  the  first  floor.  Since 
then  no  further  settlement  has  taken  place  nor  is  any  antici- 
pated. 


Catalogs  Worth  Having. 

No.  0270.  Flexible  Metallic  Hose  and  Tubing.  The  New 
York  Flexible  Metallic  Hose  &  Tubing  Co.,  New  York,  N.  Y. 

The  "hose"  described  in  this  circular  is  built  up  of  twisted 
ribbon-like  strips  of  pliable  steel  or  copper  having  their  edges 
formed  into  interlocking  lips,  the  joints  of  which  are  packed 
with  asbestos  or  rubber.  For  special  purposes  this  "hose" 
is  enclosed  in  a  lead  casing  and  for  water  pipe  it  is  given  a 
sheet  lead  lining  as  well  a?  a  casing. 

No.  0271.  Crushing  and  Grinding  Machinery.  The  Stur- 
tevant  Mill  Co.,  Boston,  Mass. 

This  catalog  describes  briefly  and  gives  the  mam  dimen- 
sions and  capacities  of  the  large  line  of  crushing  and  grinding 
machinery  manufactured  by  the  well-known  firm  named 
above.  The  machinery  includes  all  grades  of  apparatus  from 
stone  crushers  for  coarse  work  to  machines  capable  of  doing 
the  very  finest  grinding.  It  also  contains  illustrations  of 
screens,  elevators  and  other  appurtenances  to  crushing  and 
grinding  machinery  plants. 

No.  0272.  Headgate  Hoists.  The  Dayton  Globe  Iron 
Works  Co.,  Dayton,  O. 

This  pamphlet  gives  a  brief  description  of  the  line  of  hoist- 
ing mechanisms  for  headgates,  waste  gates,  etc.,  which  is 
handled  by  the  firm  named.  Each  of  the  various  mechanisms 
is  illustrated  and  described  briefly.  The  line  includes  ma- 
chines of  various  capacity. 

No.  0273.  Concrete  Blocks.  The  Runyan  Concrete  Ma- 
chinery Co.,  Cleveland,  O. 

This  circular  describes  the  "Runyan,  Junior,"  concrete 
block  machine,  for  which  several  advantages  are  claimed. 
The  machine  is  very  simple  in  construction  and  is  said  to  be 
the  only  block  machine  having  an  arched  longitudinal,  hori- 
zontal core.  It  is  also  said  to  be  the  only  machine  that  will 
make  a  down  face  and  si<le  face  block. 

No.  0274.  Lamps,  Circuit  Breakers  and  Fan  Motors. 
General  Electric  Co..  Schenectady,  N.  Y. 

Two  of  the  pamphlets  referred  to  in  this  notice  describe 
the  automatic  circuit  breakers  and  the  fan  motors  manufac- 
tured by  the  above  named  firm.  The  third  pamphlet  describes 
the  Edison  Gem  Filament  Lamp,  for  which  a  large  number 
of  claims  are  made  of  superior  capacity  and  durability.  The 
lamp  is  described  in  some  detail  and  figures  and  diagrams  are 
given  showing  results  of  tests  made  with  it.  The  pamphlet 
is  an  interesting  one. 

No.  0275.  Feed-Water  Heaters.  The  .American  Incline 
Filter  &  Heater  Co..  Clarion.  (Jhio. 

This  is  an  exceedingly  well  written  and  illustrated  descrip- 
tive pamphlet  of  the  special  type  of  feed-water  heater  manu- 
factured by  the  firm  named.  The  pamphlet  opens  with  a 
general  discussion  concerning  the  economy  of  feed-water 
heating  and  then  proceeds  to  describe  in  detail  the  construc- 
tion and  operation  of  the  special  heater  which  it  advocates. 
Anyone  who  is  interested  in  this  subject  should  secure  the 
pamphlet  and  add  it  to  his  files. 


No.  0276.  Bitumen-Emulsion.  TheiMlorc  F.  Koch,  Chi- 
cago, 111. 

The  bitumen-emulsion  described  in  this  catalog  is  advo- 
cated for  waterproofing  all  forms  of  structures.  It  is  partic- 
ularly recommended  as  a  waterproofing  for  concrete.  The 
catalog  describes  the  character  of  the  emulsion,  the  method 
of  applying  it  under  various  conditions,  and  gives  results 
showing  the  success  of  its  operation. 

No.  0277.  Gears.  The  C.  O.  Bartlett  &  Snow  Co.,  Cleve- 
land, O. 

This  is  a  catalog  and  price  list  of  the  large  line  of  gears 
manufactured  by  the  firm  named.  The  information  is  given 
in  tabular  form  for  convenient  reference  in  deciding  upon 
the  arrangement  of  gearing  and  to  facilitate  ordering  mate- 
rial. The  company  has,  in  addition,  a  general  catalog  of  a 
more  descriptive  character. 

No.  0278.  Concrete  Blocks.  The  .\nierican  Hydraulic 
Stone  Co.,  Denver,  Colo. 

In  this  circular  the  company  named  reprints  an  article  de- 
scribing the  effect  of  fire  on  a  concrete  block  building  for 
.Montgomery  &  Co.,  at  Nashville,  Tenn.  The  building  was  con- 
structed of  the  two-piece  block  made  by  the  American  Hy- 
draulic Stone  Co.,  and  although  subjected  to  a  severe  fire,  suf- 
fered but  very  little  damage,  so  far  as  the  concrete  work  was 
concerned.  The  circular  is  an  interesting  one  and  does  much 
to  give  confidence  in  the  fireproof  qualities  of  concrete  block 
construction. 


PersonaL 

Mr.  Le  Roy  Leach,  of  Tilford.  South  Dakota,  has  been 
appointed  Assistant  State  Engineer  of  South  Dakota. 

The  Sargent  Engineering  Co.  has  changed  its  offices  from 
the  First  National  Bank  bldg.,  Chicago,  111.,  to  1005  Plymouth 
bldg.,  that  city. 

Messrs.  George  G.  Scudder.  239  West  45th  St.,  New  York, 
and  Guy  Vroman,  2340  Sevejith  Ave.,  New  York,  have  been 
appointed  Assistant  Engineers  to  the  Board  of  Water  Supply 
of  New  York  City. 

Major  Harry  F.  Hodges,  Corps  of  Engineers,  U.  S.  Armj\ 
has  been  appointed  by  the  Secretary  of  War  to  the  position 
of  Purchasing  Officer  of  the  Isthmian  Canal  Commission  and 
will  have  his  headquarters  in  Washington.  He  succeeds  Mr. 
D.  W.  Ross,  whose  resignation  takes  effect  July  15. 

Mr.  John  R.  Burke,  for  ten  years  .Assistant  Engineer  of 
the  Massachusetts  Board  of  Harbor  and  Land  Commissioners 
at  Boston,  has  resigned  to  engage  in  contracting  for  dredging 
and  river  and  harbor  improvements.  His  temporary  head- 
quarters will  be  at  56  Lincoln  Ave.,  Wollaston,  Mass. 

Mr.  H.  R.  Safford  has  been  appointed  Chief  Engineer  of 
Maintenance  of  Way  of  the  Illinois  Central,  the  Indianapolis 
Southern,  and  the  Yazoo  and  Mississippi  Valley  roads.  The 
office  of  assistant  chief  engineer  on  all  these  roads  has  been 
abolished.     Mr.  Safford's  headquarters  will  be  in  Chicago. 

General  William  W.  Duffield,  for  many  years  Superintend- 
ent of  the  United  States  Coast  and  Geodetic  Survey,  and  said 
to  be  the  oldest  graduate  of  Columbia  College,  New  York, 
died  June  23.  He  was  a  native  of  Carlisle,  Pa.,  but  spent 
much  of  his  life  in  Michigan.  He  was  brigadier  general  in 
the  Civil  War. 

Mr.  O.  H.  Gentner,  Jr.,  of  Philadelphia,  well  known 
throughout  the  East  through  his  connection  with  important 
building  operations,  has  been  engaged  as  .Assistant  Engineer 
in  charge  of  estimating  and  drafting  in  the  Reinforced  Con- 
crete Department  by  the  General  Fireproofing  Co..  and  will 
make  his  headquarters  at  Youngstown,  O. 

The  engagement  has  been  announced  of  Miss  Blanche  O. 
Conover,  a  well  known  teacher  of  Port  Jefferson,  N.  Y.,  to 
Mr.  Chas.  J.  Steffens,  Secretary  and  Manager  of  the  Guaran- 
tee Construction  Co.  of  New  York.  Mr.  Steffens  is  a  mem- 
ber of  the  Brooklyn  Engineers'  Club.  .American  Institute  of 
Mining  Engineers,  and  various  Masonic  orders.  The  wedding 
is  to  take  place  in  the  late  fall. 
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CONTRACT     NEWS 

We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will 
be   especially  acceptable. 


BIDS  ASKED, 

Bridges. 

See 
Issue 

.  Toledo,    O June  19 

Nashville,  Tenn June  iz 

Washington,   D.   C June  26 

Hardin,    111 July  10 

Danville,   Ind July  10 

Indianapolis,     Ind June  26 

Cincinnati,    O June  19 

Wapakoneta,    O July     3 

Cleveland.   O.    . . : June  19 

Findlay,    O July  10 

Sidney,   O July  10 

Bluffton,    Ind July  10 

Rushville,    Ind Tuly  10 

Ukiah,   Cal.    July  10 

Portland,   Ind July  10 

Cliicago.   Ill July  10 

New    Orleans,    La June  12 

Athens,   Ga July     3 

San  Jose,    Cal July     3 

Mt.   Pulaski,  111 -. .  ...July     3 

Dillon,    Mont July    3 

Barnstable,  Mass July    3 

Jefferson,    O July     3 

Newcastle,  Ind July     3 

Toronto,    Ont June  19 

Sandusky,    O June  26 

Mount    Gilead,   O July  10 

Sandusky.    O July     3 

Fort    Snelling,    Minn June  19 

Ottawa,    III July  10 

Cincinnati,    O July  10 

Culpeper,    Va.  _. .Tune  26 

San  Juan,  PorFo  Rico.... June  12 

Columbia  Citv,  Ind Tulv     3 

Cleveland.    O July     3 

Elberton,  Ga July  10 

Chardon,  O July     3 

Hattiesburg.   Miss Tuly  10 

Cleveland,  O July  10 

Jackson.    O July  10 


Bids 
Open. 
Julv 
July 
July 
Julv 
Tulv 
'Tuly 
Tulv 
'Tulv 
July 
July  13 
July  13. 
Julv 
Julv 
Julv 
Julv 
Juh- 
July 
Julv 
July 
July 
Julv 
Julv 

July 

July 

Julv 

Tulv 

julv 

lulv 

Tulv 

Tulv 

July 

July  20. 

July  20. 

July   23. 

Julv 

Tulv 

"hifv 

July 

Aug 

Aug 


27 
27. 

29 
31- 

3- 


Tulv 

10. 

July 

10. 

lulv 

10. 

July 

10. 

lulv 

10. 

July 

ir. 

July 

II. 

.lulv 

II. 

July 

12. 

July 

12. 

lulv 

12. 

Julv 

12. 

Julv 

12. 

.luly 

1.=;. 

lulv 

iS- 

Julv 

1=;. 

Julv 

:.S. 

Julv 

IS- 

July 

I.S. 

July 

IS. 

July 

IS- 

Julv 

I.S. 

July 

i.s. 

lulv 

IS. 

July 

I.S- 

Julv 

IS. 

lulv 

16. 

lulv 

16. 

Julv 

16. 

lulv 

16. 

Buildings, 

Springfield,    O , June  19 

Knoxville,  Tenn June  19 

New  York,  N.  Y July    3 

Wichita,   Kan July    3 

Washington,  D.  C July     3 

Philadelphia,   Pa July     3 

Vineland,  N.  J July     3 

Chicago,    111 June  26 

Sandusky,    O June  26 

Greensburg,  Ind July     3 

Syracuse,  Ind July     3 

Syracuse,    Ind July  10 

Bringhurst,   Ind July  10 

Petersburg,  Ind July     3 

Tuscumbia,  Ala July     3 

Paris,  Tex July     3 

Fort  Slocum,  N.  Y July     3 

Wilkes-Barre,    Pa June  26 

Paris,    Tex June  26 

Cleveland,    O June  26 

Nelson,    B.    C June  26 

Shebovgan,    Wis June  19 

New  York,   N.  Y Julv  10 

New  York,   N.  Y July  10 

Brooklni,    N.    Y July  10 

San    Dimas,    Cal July  10 

Boston,    Mass July  10 

Newark,  N.J July  10 

Devay,  Ind July  10 

Newark,    N.    J June  19 


ENGINEERING-CONTRACTING 

July    It).  Washington,   D.   C July     3 

July  17.  Fort  Benjamin  Harrison, 

Ind July  10 

July  17.  St.   Joseph.   Mo June  26 

July  18.  Washington,   D.   C June  26 

July  18.  Chattanooga,    Tenn June  26 

July  18.  Williamsport,    Ind June  12 

July    18.  Baxley,   Ga Juiv     3 

July    18.  Wilkesbarre,    Pa July     3 

Julv    18.  Wapakoneta,   O July     3 

Julv    18.  Neah  Bav,  Wash July     3 

July  19.  Buffalo,    N.    Y July  10 

July    19.  Gainesville,    Fla June  19 

July  19.  Gainesville,    Fla June  26 

July  19.  Athens,    O June  25 

July    19.  Fort  Leavenworth,  Kan.    .July     3 

July   20.  Minneapolis,   Minn July     3 

July   20.  Fresno,    Cal July     3 

July    20.  Jacksonville,  Fla July     3 

July  20.  Pickens,    S.    C July  10 

July  20.  Franklin,    Ind July  10 

July  20.  Newberry,   Ind July  10 

July  22.  Franklin,    Ind July  10 

July    22.  East  Orange,  N.  J July     3 

July  22.  Casper,     Wyo June  26 

July    23.  Cheyenne,   Wyo July     3 

July  23.   Bishopville,   Ga J\ily   10 

July  23,  Cortlandt,    N.   Y July  10 

July  24.  Hoboken,    N.   ].. July  10 

July    24.  Fort  Sam  Houston,  Tex.. July     3 

July  24.  Aurora,     111 June  26 

July  25.  Marion,    Ind July  10 

July  27.  Potosi,    Mo July  10 

July  29.  Yuma,   Ariz July  10 

July    31.  Owosso.  Mich July     3 

Aug.    I.  Washington,   D.    C July  10 

Aug.     5.  Crookston,  Minn July     j 

Aug.    6.  Columbus.    O July  10 

Aug.     9.  Monticello.   Ind July     ,1 

Aug.  12.  Mason    City,    la July     3 

Roads  and  Streets. 

July    10.  St.  Bernard,  O July    3 

July    10.  Indianapolis,  Ind July     3 

July    10.  Albany,  N.  Y July    3 

July    10.  Brooklyn,  N.  Y July    3 

July    10.  Cincinnati,    O July    3 

July    10.  Baltimore,   Md July     3 

July  10.  St.    Clairsville,    O June  26 

July  10.  Atlantic  City.  N.  J June  26 

July  II.  Sullivan,    Ind June  26 

July    II.  Chicago,  111 July     3 

July    12.  Indianapolis,  Ind July     3 

July    12.  St.  Louis,  Mo July     3 

July    12.  Hudson,    Mich July     3 

July  12.  Cincinnati,    O June  26 

July  12.  Memphis,   Tenn July  10 

July  12.  Richmond,   Ind July  10 

July    13.  Qeveland,    O June  19 

July    13.  Balls    Bluff,   Va June  19 

July    15.  Cincinnati.   O July     3 

July    15.  Sedalia.  Mo July     3 

Tuly    15.  Green   Bay,   Wis July     3 

July  15.  St.    Paul,    Minn July  10 

July  15.  Jersey  City,   N.  J July  10 

July  15.  Ingram.  Pa July  10 

July  15.  East  Pittsburg,  Pa July  10 

July  15.  Muskegon,    Mich July  10 

July  15.  New    Orleans,    La July  10 

July  15.  Ogden,    Utah    July  10 

July  15.  Bensalem,    Pa July  10 

July  15.  St.    Paul,   Minn July  10 

July  15.  Greensburg.  Ind July  10 

July  15.  Shepherdsville,   Ky July  10 

July  16.  Milwaukee,    Wis July  10 

July  16.  Buffalo,  N.  Y July  10 

July  16.  New    York.    N.    Y July  10 

July  16.  Irvington.   N.   J July  10 

Julv    16.  Newcastle,    Ind July     3 

Julv    16.  Chardon,  O July     3 

Julv    16.  Cleveland    Heights,    O June  19 

July  17.  Brooklyn.    N.    Y July  10 

Julv  17.  Sewick'ley.    Pa July  10 

Julv  18.  Brookhaven.   N.   Y July  10 

Julv  18.  St.    Paul.   Minn July  10 

Julv  18.  Wilkesbarre.    Pa July  10 

Julv  18.  Wellsville.    O July  10 

Julv  18.  Spencer.   Ind July  10 


I.S 


July  19.  Youngstown,    O July  10 

July  19.  Cincinnati.  O July    3 

July    19.  Columbus   Barracks,  O.    .  .July     3 

July    19.  Bluffton.    Ind July     3 

July    19.  Fort  Leavenworth,  Kan.  .  .July     3 

July    20.  Oshkosh,  Wis July     3 

July    20.  Findlay,    O July     3 

July  20.  Greencastle,    Ind June  26 

July  20.  Crawfordsville,    Ind June  26 

July  20.  Findlay,    O June  26 

July    23.  Paincsville.  O July     3 

July  23.  Mount   Gilead,   O July  :o 

July  26.  Cincinnati,    O July  10 

July    27.  Cleveland,  O July    3 

July  30.  Jefferson,  O July  10 

July  30.  DesMoincs,  la July  10 

July  30.  Hagerstown,   Md July  10 

July  31.  Kansas     City,     Mo July  10 

Aug.     I.  Greencastle,   Ind July    3 

Aug.    2.  Cincinnati,    O July  10 

Aug.    5.   Hoon\i!lc.    Ind July  10 

Aug.    6.  Slinrpsville,   Pa July  10 

Sewers, 

July    10.  Buffalo,    N.    Y July     3 

July    II.  Chicago,    111 July     3 

July    13.  Norwood,  O July    3 

July  13.  Milwaukee,    Wis July  10 

July  15.  Albany,  N.  Y July  10 

July  15.  Washington.   D.    C July  10 

July  15.  Crc>snu.   Pa July  10 

July    15.  Steubcnville.    O July     3 

July  15.  Brookings,    S.    Dak June  26 

July    16.  Torrington,   Conn July     3 

July  16.  Cleveland    Heights.   O June  19 

July  16.  Milwaukee.    Wis July  10 

July  16.  New   York,   N.   Y July  10 

July  17.  Iron    River,   Mich July  10 

July  18.  Wellsville.  O July  10 

July  19.  Youngstown,    O July  10 

July  19.  Spencer,    La July  10 

July  20.  Oshkosh,    Wis July  10 

July  20.  Pensacola,    Fla June  26 

July  22.  Willougbby,    O June  19 

July    22.  Snn  Jose,   Cal    July     3 

July  22.  Philadelphia,    Pa July  10 

July  22.  Cordelc.    (ja July  10 

July  24.  Oakland,    Cal July  10 

July  24.  Aberdeen,    Wash July  10 

July  24.  Henderson,   N.   C July  lO 

July  25.  Janesville.  Wis July  10 

July    25.  Frankfort,    Ind June  19 

July  25.  Frankfort,    Ind June  26 

July  30.  DesMoines,    la July  10 

Aug.     6.  .'\lexandria.    La July     3 

Sept.  II.  New   Orleans,  La July  10 

Water  Supply. 

July  10.  Columbus,    O June  26 

July    10.  Joliet,    III July     3 

July    II.  New  York.  N.  Y July     3 

July    II.  Chicago,  111 July     3 

July    12.  Bloomer,  Wis July     3 

July  12.  Indianapolis,    Ind June  26 

July  13.  Milwaukee.    Wis July  10 

July  15.  North  Milwaukee,  Wis.  .  .June  26 

July  15.  Elizabeth.   N.   J July  10 

July  16.  New    York.    N.    Y July  10 

July  16.  Comfrey.  Minn July  10 

July  16.  Sayre,    Okla June  26 

July    20.  St.    Paul.    Minn July     3 

July    22.  Omaha.    Neb July    3 

July  22.  Burlington,   Vt July  10 

July  26.  Decatur,   III July  10 

July    31.  North  Battleford,  Sask.   ..July     3 

Aug.  19.  Sacramento,  Cal June    5 

Sept.     4.  New  Orleans,  La July     3 

Miscellaneous. 

July     TO.  Oakland.   Cal., 

Street   Sweeping,  July    3 
July  10.  New  York.  N.  Y., 

Breakwater  Extension,  June  12 
July  10.  Chicago,    111., 

Foundation  Work,  June  26 


i6 

July  10.  Crystal    Falls,    Mich., 

Power    Station    Addition,  June  26 

Cliarlcstowu.    Mass.. 

Concrete   Coal    Pocket,  July   10 
iiiU    u.   lliiugluou,    Mich., 

i'ower   House.  Tunnel,  July  10 
July    II.  New  York,  N.  Y., 

Planting   Trees,    Etc.,  July    3 
July    12.  Fort   Morgan,  Ala., 

Sea   Wall,  June  19 
July    15.  Petit  Roches,  N.  B., 

Breakwater   Extension,  July     3 
July    15.  Fort    St.    Philip,    La., 

Sliect  Pile  Sea  Wall,  June  19 
[ulv   IS.  Brookline,    Mass.. 

Street    Lighting.  July  10 
lulv  15.  Groye   City,   O., 

Street  Lighting,  July  10 
Inly   15.  New  Orleans,  La., 

Concrete  Work,  July  10 
July    16.  West   Point,   N.   Y., 

Steam  Piping,  July     3 
July    16.  Newport,  R.  L, 

Garbage  Plant,  July    3 
July  17.  Fort  Myer,  Va., 

Garbage   Crematory,  June  26 
July    18.  Brooklyn.    N.    Y., 

Riprap   Sea  Wall,  July    3 
July  18.  Albany,    N.    Y., 

Aqueduct,  June  20 

July  18.  Cincinnati,   O., 

Concrete  Dam,  June  26 
July  18.  Buffalo.   N.   Y.. 

Foundation  Work,  July  10 
July  18.  Boston,  Mass., 

Subway    Entrance,  July  10 
July  18.  Washington,  D.   C, 

Concrete  Conduit,  July  10 
July    22.  Fort   D.   A.   Russell,   Wyo., 

Garbage  Crematory,  July    3 
July    23.  Fort    Morgan,    Ala., 

Wharf  Repairs,  Etc.,  July    3 
July   26.  Holland,   Mich., 

Pier  Repairs,  July    3 
June  26.  Winnetka,   III., 

Pile  Pier,  June  26 
July   27.  Boston,  Mass., 

Concrete  Floor,  July    3 
July  29.  Milford    Hayen,   Va., 

Riprap  Jetties,  July  10 
July  V>.  Fort  Monroe,  Va.. 

Track   Work,  July  10 
Tuly    30.  New  York,  N.  Y., 

Retaining  Wall,  July     3 
Aug.    I.  Washington,  D.   C, 

Torpedo  Boats,  June    5 

Aug.    2.  Racine,   Wis.. 

Breakwaters,  July  10 

Aug.    3-  San  Juan,  R.  L, 

Pier  Repairs,  June  20 
Aug.    5.  Harrisburg,  Pa., 

Garbage   Disposal,  June  26 
Aug.    6.  Cleyeland   Heights.   O.. 

Street   Lighting,  July  10 
Aug.    6.  New  Y'ork,   N.   Y., 

Dams,  July  10 
Aug.    20.  San   Diego,   Cal., 

Wharf    and    Trestle,  June  26 
Sept.     3.  Winnipeg,  Man., 

Hvdro-Electric  Development,  June  19 


Excavation,  Earth  and  Rock. 

July  10.  New    Orleans,   La., 

Levee    Work,  June  26 
July  10.  Estherville,   la.. 

Levee  Work,  June  26 
July  10.  New  York,  N.  Y., 

Dredging,  June  12 
July    10.     Jerseyville,    111., 

Excavation,  Filling,  Etc.,  June  19 
Tulv    10.  Pensacola,  Fla., 

Railroad  Grading,  July    3 
July    10.  Des  Moines,  la., 

River  Improyeuient,  July    3 
Tulv    10.  Baltimore,  Md., 
■     ■  lest  Well,  July    3 

•July  12.  Albany,  N.  Y.. 

Excavation,  June  26 


ENGINEERING-CONTRACTING 

July   I-'.   Huston.   Mass., 

Dredging,  July  IQ 
July    13.  CoUinston,    La., 

Excavation,  June  19 
July   15.  New   York,   N.  Y., 

Rock  Excavation,  July  10 
July   15.   Henrietta.  Tex., 

Fiailroad  Grading,  Etc..  July  10 
Jul\    IS.    Portland,    Ind.. 

Levee.  July  10 
July  16.  Boone,  la.. 

Tile    Drains,  July  10 
July   17.  Baltimore,   Md.. 

Dredging,  July  10 
July    15.  Urbana,  O., 

Excavation,  June  19 
July    17.  New    York,    N.    Y., 

Dredging,  June  19 
July    17.  Newport,    R.    I., 

Dredging,  June  19 
July  17.  Block   Island,   R.   I., 

Dredging,  June  26 
July    18.  Grand   Rapids,   Mich., 

Rock  Excavation,  Etc.,  July    3 
July  20.  Charleston,  S.   C, 

Dredging,  June  26 
July  20.  Portsmouth,   N.   H., 

Ledge  Removal,  June  26 
Tuly    20.  Charleston,    S.   C, 

Dredging,  July     3 
July  24.  Jacksonville,    Fla., 

Dredging,  June  26 
Aug.  24.  New  York,   N.  Y., 

Dredging,  July    3 
Julv    24.  New  York,  N.  Y., 

Dredging,  July     3 
Julv   2a.  Carroll,  la.. 

Ditch    Work,  July     3 
Julv    27.  Woodbridge,  N.  J., 

Dredging,  July     3 
June  29.  York,  111., 

Ditch    Work,  June  26 
July   29.  Skagway,    Alaska, 

Dredging,  Etc.,  June  19 
Julv   30.  Newark,   N.  J., 

Dredging,  July     3 
July  31.  Albany.    N.    Y., 

Barge  Canal  Work,  July  10 
July  31.  Galveston,  Tex., 

Dredging,  July  10 
Aug.    I.  Marshalltown,    la.. 

Drainage  Ditch,  July  10 
Aug.     I.  Kmmetsburg,  la.. 

Drainage  Work,  July    3 
Aug.     I.  Nevada-,  la.. 

Ditch  Work,  July    3 
Aug.     7.  San  Juan,  P.  R., 

Dredging,  July    3 

Materials,  Machines,  Supplies.Tools   Etc 

July   10.  Columbus,    0., 

Pumping   Machinery,  June  26 
July    10.  Chicago,  111., 

Boiler  Feed  Pumps,  July    3 
July    II.  Charleston,  S.  C. 

Lumber,  Rubble  Stone,  July     3 
July    12.  St.   Paul,  Minn., 

Electric    Elevator,  July     3 
July    12.  Kansas  City,  Mo., 

Fire  Hydrants,  July     3 
July    13.  Georgetown,  O., 

Electric   Equipment,  June  19 
July  15.  Albany.   N.   Y., 

Special  Castings,  July  10 
July  IS.  New    Orleans,    La.. 

Track  Bolts,  Spikes,  Etc.,  July  10 
Tuly  15.  Checotah,  Ind.  T.. 

Waterworks  Equipment,  July  10 
Tuly  16.  New  York.  N.  Y., 

Road  Rollers,  July  10 
July  16.  New  Y'ork.  N.  Y., 

Cable,   Fire   Alarm    Supplies,  July  10 
luly  16.  New  York,  N.  Y., 

Broken   Stone,  July  10 
July  16.  Eufaula,  Ind.  T.. 

Pumps.  Pipe.  Etc..  July  10 
July    16.  Washington,   D.    C, 

Portable  Track,  Cement.  Etc.,  July     3 
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July    16.  Washington,   D.   C, 

Drafting   Materials,  July    3 
July    16.  Washington,   D.   C, 

Steam  Shovels,  Plows,  Etc.,  July    3 
July  17.  Fort  Benjamin  Harrison,  Ind. 

Troughs,  Etc..  July  10 
July  18.  Commerce,  Tex., 

Waterworks  Equipment.  July  10 
July  18.  Cleveland,  O., 

Garbage  Cars,  July  10 
July  18.  Wilkesbarrc.  Pa., 

Vitrified  Paving  Blocks,  July  10 
July  20.  Washington,  D.  C., 

Wire.  July  10 
July  20.  Puget   Sound,   Wash., 

Traveling    Cranes,  June  26 
July  22.  Washington,  D.   C. 

Chain.   Wire  Rope.  Etc..  July  10 
July    23.  Hoboken,   N.   J., 

Fire  Engines,  July    3 
July    23.  Mare   Island.   Cal., 

Cement,   Pipe,   Etc.,  July 
July    30.  San   Francisco,  Cal., 

Boilers,  July     3 
Julv    25.  Omaha,  Neb., 

Elertric  Elevator,  July     3 
July  30.  Fort   Monroe,   Va., 

Locomotive.   Cars,  July  10 
July  30.  Columbus,  O., 

Engine,  Dynamo.  Etc..  July  10 

BIDS  ASKED. 
Bridges, 

Items     Arranged     Alphabetically     by     States. 

Ukiah,  Cal. — Bids  are  asked  by  County 
Supervisors,  until  noon,  July  15.  for  con- 
.structing  bridge   over   Novarro   River. 

EWcrton,  G(7.— Bids  are  asked  by  Com- 
missioners of  Roads  and  Revenues  for  El- 
bert and  Wilkes  Counties,  until  July  27 
for  erection  of  steel  bridge  across  Broad 
river  at  Bells  Ferry.  Plans,  etc..  on  file 
in  office  of  Commissioner  of  Elbert  County 
at  Elberton.  Ga.,  or  of  W'ilkes  County  at 
Washington.  Ga.  Bridge  to  consist  of  two 
steel  spans  resting  on  old  rock  piers  now- 
standing  in  river ;  counties  to  furnish 
material  and  build  approaches.  Bridge  is 
to  cost  not  more  than  $5,000. 

Chicago,  ///.—Bids  are  asked  by  John  J. 
Hanberg,  Commissioner  Public  Works,  un- 
til II  a.  m.  July  15,  for  labor  and  material 
to  complete  the  east  approach  to  the  North 
Avenue  bridge  over  the  north  branch  of  the 
Chicago  River,  according  to  plans  and 
specifications  on  file  in  the  office  of  the  De- 
partment of  Public  Works.  Room  326  City 
Hall.  Certified  check  for  $100  required 
with  bid. 

Rhiffton.  /iirf.— Bids  are  asked  by  Com- 
missioners of  W'ells  County,  until  July 
13.  for  constructing  a  number  of  bridges  ot 
from  14  ft.  to  40  ft.  span. 

Danville,  /(irf.— Bids  are  asked  by  Com- 
missioners of  Hendricks  County,  at  Dan- 
ville until  10  a.  m..  July  12.  for  the  con- 
struction of  three  new  bridges  and  the 
repair  of  one  bridge.  Plans  are  on  file  with 
David  Mills.  County  .Auditor. 

Portland,  /»rf.— Bids  are  asked  by  Com- 
missioners of  Jay  County,  until  10  a.  m., 
July  15.  for  the  following  work:  Construc- 
tiori  of  one  set  stone  abutments,  located 
Sec.  21,  Pike  Township;  construction  of 
one  set  stone  abutments  and  stone  top 
bridge,  located  between  Sees.  9  and  10, 
Penn  Township ;  construction  of  a  stone 
culvert  in  Sec.  23,  W'ayne  Township.  W. 
Lea  Smith,  County  Auditor. 

Ruslniltc.  /»rf.— Bids  are  asked  by  Com- 
missioners of  Rush  County,  at  Rushyille. 
until  2  p.  m..  July  15.  for  the  construction 
of  Hincbman  bridge;  also  .30  ft.  concrete 
abutments  and  top  and  concrete  floor  for 
Percy  Walker  bridge.  Albert  Winship  is 
County  .\uditor. 
Hardin,  ///.—Bids   are  asked  by  County 
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Commissioners,  John  Day,  Comity  Clerk, 
until  July  11.  for  the  construction  of  a 
bridge  across  Bay  Creek,  four  miles  north- 
west of  Belleview. 

Ottawa,  ///.—Bids  are  asked  by  VV.  A. 
Dunaway,  County  Surveyor,  until  I  p.  m., 
July  19,  for  the  construction  of  a  steel 
highway  bridge  over  Four  Mile  Grove 
Creek,  on  Section  22,  Meriden  Township. 
The  work  consists  of  building  two  concrete 
abuttments  20  ft.  long  and  about  14  ft. 
high  with  wing  walls,  two  of  which  are 
about  16  and  10  ft.  long  and  two  to  be  6 
ft.  each,  and  the  erection  of  one  60  ft. 
span  16  ft.  roadway. 

Hattieshurg,  Miss. — Bids  are  asked  by 
City  Clerk,  until  8  p.  m.,  July  31,  for  the 
construction  and  erection  of  the  superstruc- 
ture of  four  steel  highway  bridges  over 
Gordons  Creek,  this  city,  according  to 
plans  and  specifications  on  file  with  J.  H. 
Putnam,  City  Ejigineer.  The  spans  of 
these  bridges  range  approximately  from 
65  to  75  ft.  They  are  to  be  of  the  plate 
girder  type.  30  ft.  wide  center  to  center. 
Bids  must  be  made  separately  for  each  of 
the  four  bridges. 

Findlay.  O. — Bids  are  asked  by  County 
^  Auditor  Sutton  until  10  a.  m.,  July  13, 
for  the  following  improvements :  Repair 
of  bridge  abutments  on  bridge  near  the 
Wagner  farm  in  Eagle  Township.  Repair 
of  bridge  over  Fundum  ditch,  on  the  Ridge 
road  in  Pleasant  Township.  This  improve- 
ment will  consist  of  a  concrete  reinforced 
box  culvert,  concrete  footings,  concrete  top, 
stone  abutments,  concrete  and  steel  bridge 
and  abutments. 

Cincinnati,  O. — Bids  are  asked  by  County 
Commissioners,  Fred  Dreihs,  Clerk,  until 
noon,  July  ig,  for  the  following  county 
work :  Under  Specifications  Xo.  609.  For 
the  building  of  a  culvert  on  the  Carmargo 
Pike ;  grading  and  metaling  part  of  the 
pike,  and  removing  iron  superstructure 
over  Little  Duck  Creek,  Columbia  Town- 
ship. 

Clezeland,  O. — Bids  are  asked  by  County 
Commissioners,  Julius  C.  Dorn,  Clerk, 
until  II  a.  m.,  Aug.  3,  for  the  construction 
of  bridge  work  per.  Report  No.  1606  Con- 
crete Abutment,  Strongsville  Township.  A. 
B.  Lea.  County  Surveyor. 

Jackson,  O. — Bids  will  be  received  at  the 
County  Auditor's  Office,  Jackson,  O.,  until 
I  p.  m..  Aug.  5,  for  the  construction  of  six 
concrete  bridge  structures.  Plans  on  file 
at  office  of  J.  \V.  Turner,  County  Surveyor. 
Certified  check  for  $100  required  with  bid. 

Mount  Gilead,  0. — Bids  are  asked  by 
Commissioners  of  Morrow  County,  until 
July  16,  for  labor  and  material  for  con- 
structing superstructure  of  steel  bridge  over 
Whetstone  Creek.  W.  C.  McFarland,  Coun- 
ty Auditor. 

Sidney,  O. — Bids  are  asked  by  Commis- 
sioners of  Shelby  County,  until  noon,  July 
13.  for  constructing  80-ft.  span  high  truss 
single  track  bridge,  over  Nine  Mile  Creek. 

Buildings. 

Items    Arranged    Alphabetically    by    States. 

Yiiina.  Aric. — Bids  are  asked  by  Board  of 
School  Trustees.  O.  C.  Johnson,  Clerk, 
until  ID  a.  m..  July  29,  for  building  a  school 
house.  Trost  &  Trost,  Architects,  El  Paso, 
Tex. 

San  Dinias.  Cat. — Bids  are  asked  by  W. 
M.  Martin,  Secretary  School  Trustees,  un- 
til I  p.  m.,  July  15,  for  furnishing  materials 
and  labor  and  construction  of  an  8-room 
brick  school  building,  on  Cataract  Ave. 
Ferdinand  Davis.  .Architect,  corner  Second 
and  Main,   Pomona,  Cal. 

JVashington.  D.  C. — Bids  are  asked  by 
Francis  H.  Dushay,  Chairman  Building 
Committee,    1 120    \'crmont    .\ve.,    until    3 


p.  m.,  Aug.  I,  for  construction  of  one- 
family   building   at   the    Reform    School. 

Bislwpville,  Ga. — Bids  are  asked  by  R. 
W.  McLendon,  Chairman,  Court  House 
Com.mission,  until  noon,  July  23,  for  con- 
structing court  house  building  for  Lee 
County.  Certi.'ied  check  for  $3,000  required 
with  bid. 

Bringhurst.  /nrf.— Bids  are  asked  by  Ad- 
visory Board  of  Monroe  Township  at 
Bringhurst  until  I  p.  m..  July  12,  for  the 
construction  of  a  4-room  brick  school 
building.     James    L.    Crites,   Trustee. 

Fort  Benjamin  Harrison,  Ind. — Bids  arc 
asked  by  Geo.  H.  Penrose,  Q.  M.,  until  lo 
a.  m.,  July  17,  for  installing  heating  sys- 
tem in  one  civilian  employe's  quarters. 

Franklin.  Ind. — Bids  are  asked  by  .Ad- 
visory Board  of  Hensley  Township,  John- 
son County,  at  Franklin,  Geo.  W.  Cole- 
man, Trustee,  until  2  p.  m.,  July  20,  for 
the  construction  of  a  new  brick  school 
house  in  District  No.  10. 

Franklin,  Ind. — Bids  are  asked  by  Ad- 
visory Board  of  White  River  Township, 
Johnson  County,  at  Franklin,  until  2  p. 
m.,  July  22,  for  the  construction  of  a 
graded  school  building.  J.  W.  Richard- 
son. Trustee. 

Marion.  Ind. — Bids  are  asked  by  J.  W. 
Sanderson,  Treasurer  of  the  National  Mil- 
itary Home,  Marion,  until  July  25,  for 
the  construction  of  an  additional  hospital 
and  bath  house. 

Neii.'berry,  Ind. — Bids  are  asked  .by  Wm. 
NefT,  Trustee  at  Newberry,  until  i  p.  m., 
July  20,  for  the  construction  of  a  high 
school  building.  Separate  bids  on  heating 
will  be  received. 

Syracuse.  Ind. — Bids  are  asked  by  the 
School  Trustees  until  8  p.  m.,  July  12,  for 
the  heating  and  ventilating  of  new  school 
buildings.      H.    W.    Buchholz   is   Secretary. 

i'cvay.  Ind. — Bids  are  asked  by  James 
M.  C.  Scoke,  President  of  the  Vevay  Bank. 
Will  receive  bids  until  July  16,  for  the  con- 
struction of  a  3-story  bank,  store  and  lodge 
building,   estimated  to  cost  $20,000. 

Boston,  Mass. — Bids  are  asked  by  Trus- 
tees of  'Jie  Boston  City  Hospital,  George 
H.  Rowe.  Superintendent,  until  noon,  July 
iG,  for  electric  wiring  the  East  Boston  Re- 
lief Station  on  Porter  St.,  East  Boston. 
Edward  P.  Dana,  Architect,  112  Water  St., 
Boston. 

Potosi,  Mo. — Bids  are  asked  by  County 
Court,  Lewis  A.  Page.  Presiding  Judge, 
until  July  27,  for  erection  of  a  brick  court 
house. 

Hoboken,  N.  J. — Bids  are  asked  by  James 
H.  Londrigan.  City  Clerk,  until  8  p.  m., 
July  24,  for  carpenter,  plumbing  and  paint- 
ing work  for  Second  Precinct  Police  Sta- 
tion. Bids  will  also  he  received  at  same 
time  for  the  carpenter,  mason  and  plumb- 
ing work  at  Police  Headquarters. 

Nctcark.  X.  J. — Bids  are  asked  by  R.  D. 
Argue,  Secretary  Board  of  Education,  until 
7  :30  p.  m..  July  16,  for  installation  of  elec- 
tric lighting  apparatus  in  South  59th  St. 
school  house.  Plans  and  specifications  for 
the  proposed  w'ork  may  be  examined  in 
the  offices  of  the  consulting  engineers,  Run- 
yon  &  Carey,  122  Market  St.,  Newark. 

Brookhn,  N.  Y. — Bids  are  asked  by  C. 
B.  J.  Snvder,  Superintendent  of  School 
Buildings!  Park  Ave.  and  59tli  St.,  New 
York,  until  11  a.  m.,  July  15.  for  the  gen- 
eral construction,  etc.,  of  new  public  school 
93,  on  the  southeast  corner  of  Herkimer 
St.  and  New  York  Ave..  Borough  of 
Brookljm.     Security  required  is  $100,000. 

Xezu  York,  S.  K.— Bids  are  asked  by  C. 
B.  J.  Snvder,  Superintendent  of  School 
Buildings,'  Park  .Ave.  and  59th  St.,  until 
II  a.  m.,  July  l.S,  for  the  general  construc- 
tion, etc..  of  new  public  school  56,  on  cor- 
ner of  Elm   St.  and  Orchard  Ave..   Rich- 


mond Hill,  Borough  of  Queens.  Security 
required    is   $90,000. 

Buffalo,  N.  Y. — Bids  are  asked  by  Fran- 
cis G.  Ward,  Commissioner  Public  Works, 
until  II  a.  m.,  July  19,  for  doing  the  heat- 
ing, ventilating,  etc.,  required  in  the  erec- 
tion of  a  six-room  brick  addition  to  the 
present  school  building  in  District  No.  ^^, 
located  on  the  west  side  of  Main  St.,  near 
Leroy   Ave, 

Corllai'dt.  .V.  )'. — Bids  arc  asked  by  Board 
of  Water  Supply,  Thos.  Hassett,  Secretary, 
299  Broadway,  New  York  City,  until  2  p. 
m.,  July  23,  for  the  construction  of  a  field 
office  building,  for  division  and  section  en- 
gineers in  the  employ  of  the  Board  of 
Water  Supply,  in  the  town  of  Cortlandt. 
The  building  is  to  be  a  2-story  and  attic 
office  building,  40  ft.  4  in.  x  45  ft.  4  in.,  in 
plan,  with  concrete  or  stone  foundations, 
fireproof  concrete  vault,  frame  superstruc- 
ture, shingle  roof,  and  steam  heating, 
plumbing   and    electric    lighting    systems. 

AVm'  York,  N.  Y. — Bids  are  asked  by  .Ar- 
mory Board,  Hall  of  Records.  Chambers 
and  Centre  Sts.,  until  2  p.  m.,  July  15,  for 
furnishing  and  installing  electric  lighting 
fixtures,  etc.,  in  Twelfth  Regiment  .Armory, 
Borough  of  Manhattan.  Security  required 
is  $5,000.  Plans  with  the  Architects,  Rob- 
inson &  Knust,  164  5th  Ave. 

Columbus,  O. — Bids  are  asked  by  Carl  E. 
Steeb,  Secretary  Board  Trustees,  Ohio 
State  L'niversity,  until  noon,  Aug.  6,  for 
furnishing  the  materials  and  performing 
the  labor  for  the  erection  of  a  woman's 
dormitory  at  the  Ohio  State  University,  in 
accordance  with  the  plans  and  specifica- 
tions prepared  by  Wilbur  T.  Mills  and  F. 
Kenyon  Hayden,  .Architects  associated,  Co- 
luinl)us,  on  file  in  the  office  of  the  .Auditor 
of  State. 

Pickens.  S.  C. — Bids  are  asked  by  Coun- 
ty Supervisors,  until  July  20,  for  enlarging 
present   court   house   at    Pickens. 

Roads  and  Streets 

Items    Arraiiged    .\liihahctically    by    States. 

Boonville.  Ind. — Bids  are  asked  by  Ray 
F.  Cheny,  County  .Auditor,  until  2  p.  m., 
-Aug.  5,  for  improvement  by  grading, 
draining  and  paving  and  construction  of 
roads  three,  f6ur,  five  and  six  as  described 
in  the  report  of  the  viewers  and  engineer 
in  the  matter  of  Campbell  Township.  Es- 
timated cost  of  work  is  $24,256. 

Greensburg,  Ind. — Bids  are  asked  by 
Charles  P.  Johnson,  Trustee  of  Jackson 
Township,  Decatur  County,  at  Greensburg, 
until  I  p.  m.,  July  15,  for  the  furnishing 
of  stone  by  the  perch  and  crushing  same 
for  repair  of  roads  in  said  township; 
crusher  furnished  by  township. 

Richmond,  Ind. — Bids  are  asked  by  Board 
of  Public  Works  until  10  a.  m.,  July  12, 
for  the  construction  of  cement  sidewalks 
on  North  E  St.,  cement  sidewalks,  gravel 
roadway,  cement  curbs,  gutters,  etc.,  on  S. 
22nd  St. 

Sf'cncer,  Ind. — Bids  are  asked  by  Com- 
missioners of  Owen  County  until  11  a.  m., 
July  18,  for  the  construction  of  a  new  ma- 
cailamized  road  upon  and  along  the  county 
line  road  between  Owen.  Morgan  and  Put- 
nam Counties.  Plans  on  file  with  Geo.  O. 
Mitten,  County  Auditor. 

Ucs  Moines,  /a.— Bids  are  asked  by 
Board  Public  Works,  until  11  a.  m.,  July 
30,  for  the  following  work:  Constructing 
4,438  lin.  ft.  Portland  cement  curb  on  West 
5tli  St. :  constructing  2.199  lin.  ft.  combined 
curb  and  gutter  on  6th  Ave. :  constructing 
1.410  lin.  ft.  Portland  cement  curb  on  East 
1st  St.;  constructing  4,116  sq.  yds.  vitri- 
fied block  pavement  on  West  2nd  St. 

Shcfherdsi'ille,  A'y.— Bids  are  asked  by 
County  Clerk,  until  10  a.  m..  July  !5.  for 
putting  rock  on  about  seven  miles  of  road 
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in  Bullitt  County.  Also  for  building  about 
seven  miles  of  turnpike  in  Bullitt  County. 
Specifications  can  be  seen  in  County  Sur- 
veyor's Office  in  Shepherdsville,  Ky.  Each 
bid  must  be  accompanied  by  cerlificate 
check  for  $500. 

A'rtt'  Orleans,  Z.o.-^Bids  are  asked  by 
Chas.  R.  Kennedy.  City  ConvptroUer.  until 
I  p.  m..  July  15,  for  the  following  work: 
Repairing  with  square  granite  blocks  Com- 
mon St.  from  Magazine  to  Front  St. : 
sub-surface  drains,  culvert,  curbs  and  gut- 
ter bottoms  and  sidewalk  pavements  on 
North  Prieur  St.,  from  Lafayette  Ave.  to 
St.  Roch  Ave. ;  paving  with  asphalt.  North 
Prieur  St.,  from  Lafayette  Ave.  to  St. 
Roch  Ave. ;  repairing  with  square  granite 
blocks  Gravier  St.  from  Camp  to  Delta 
St.  in  accordance  with  plans  and  specifica- 
tions on  file  in  the  office  of  the  City  En- 
gineer. 

Hagerstoun,  Md. — Bids  are  asked  by  Lu- 
ther Peterman,  Clerk,  Hagerstown,  until 
July  30  for  paving  South  Potomac  St.  from 
north  side  to  West  Baltimore  St.  to  Lo- 
cust Point  with  sheet  asphalt. 

St.  Paul.  Minn. — Bids  are  asked  by 
Board  Public  Works,  R.  L.  Gorman,  Clerk, 
until  2  p.  m.,  July  15,  for  the  curbing  oi 
Grand  .\ve.,  from  Victoria  St.  to  Milton 
St..   with   Kettle   River   sandstone. 

St  Paul,  Minn. — Bids  are  asked  by  Coun- 
ty Commissioners,  until  10  a.  m..  July  15, 
for  macadamizing  portion  of  Edgerton  St. 
and  grading  and  improving  portion  of  Bald 
Eagle  Lake  Ave. 

St.  Paul.  Minn. — Bids  are  asked  by 
Board  Public  Works,  R.  L.  Gorman,  Clerk, 
until  2  p.  m.,  July  18,  for  the  grading  of 
Matilda  St.,  from  Maryland  St.  to  South 
St. 

Muskegon,  Mich. — Bids  are  asked  by  P. 
P.  Misner,  City  Recorder,  until  noon,  July 

15,  for  labor  and  material  for  paving  West- 
ern Ave.,  from  Goodrich  St.  to  the  inter- 
section of  Ottawa  St.  paving,  with  asphalt 
macadam,  and  the  necessary  drainage 
sewers. 

Kansas  City,  Mo. — Bids  are  reported 
asked  by  County  Court,  until  July  31,  for 
macadamizing  68th  St.  from  Holmes  St.  to 
Troost  Ave. 

Irvington,  N.  I. — Bids  are  asked  by  M. 
Stockman.  Town  Clerk,  until  8  p.  m.,  July 

16,  for  the  grading  of  the  following  streets 
and  avenues:  14th  .\ve.,  15th  Ave.,  Oak 
Ave..  Coit  St..  Rosehill  PI.,  Normandy 
PI.,  Berkshire  PI.,  Prospect  Ave.  from  the 
Lehigh  Valley  R.  R.  to  Normandy  Park. 
Bids  are  also  asked  for  flagging  the  side- 
walks of  a  number  of  streets.  E.  R.  Hal- 
sev,  Town  Engineer,  164  Market  St.,  New- 
ark, N.  J. 

Jersey  City,  N.  J. — Bids  are  asked  by 
Street  and  Water  Commissioners,  George 
T.  Bouton.  Clerk,  until  2  p.  m.,  July  15, 
for  the  following  work :  Improvement  of 
Colgate  St.,  713  sq.  yds.  Belgian  block  pav- 
ing, etc. :  Graham  St.,  1,383  sq.  yds.  asphalt 
paving,  etc. :  Van  Reypen  St..  900  sq.  yds. 
a.sphalt  paving,  etc. ;  Claremont  Ave.,  1,07s 
sq.  yds.  Belgian  block  paving ;  Grant  .^ve., 
6,67s  sq.  yds,  asphalt  paving.  3,740  lin.  ft. 
curbstone,  11,600  sq.  ft.  flagging,  etc. 

Brooklyn.  .V.  Y. — Bids  arc  asked  by  Bird 
S.  Coler,  Borough  President,  until  11  a.  m., 
July  T7,  for  the  work  under  ii  contracts 
for  street  improvements.  Largest  contract 
calls  for  regulating  and  rcpaving  with 
asphalt  pavement  on  a  concrete  founda- 
tion the  roadway  of  Halsey  St.,  from 
Broadway  to  Knickerbocker  Ave.,  the  En- 
(gineer's  estimate  of  the  quantities  being 
as  follows:  5,120  sq.  yds.  of  asphalt  pave- 
ment, 30  sq.  yds.  of  old  stone  pavement 
to  be  relaid,  1,020  cu.  yds.  of  concrete,  3,640 
lin.  ft.  of  new  curbstone,  2.500  lin.  ft.  of 
old  curbstone  to  be  reset,  i  noiseless  cover 
and    head,    complete,    for    sewer    manhole. 


Brooklyn,  A'.  Y. — Bids  are  asked  by  Park 
Board,  5th  Ave.  and  64th  St.,  New  York, 
until  3  p.  m..  July  18,  for  furnishing  all  the 
labor  and  materials  necessary  to  complete 
and  construct  asphalt  tile  walks  in  Bed- 
ford, Bushwick,  Fulton,  Saratoga  and  Ir- 
ving Square  Parks,  in  the  Borough  of 
Brooklyn.  Security  required  is  $18,000. 
Plans  may  be  seen  and  blank  forms  may 
be  obtained  at  the  office  of  the  Depart- 
ment of  Parks,  Litchfield  Mansion,  Pros- 
pect Park,  Brooklyn. 

Buffalo,  N.  K.— Bids  are  asked  by  F.  G. 
Ward,  Commissioner  Public  Works,  until 
II  a.  m.,  July  16,  for  the  following  work, 
separate  bid  being  required  for  each  street : 
Repaying  Lewis  St.,  30  ft.  wide;  paving 
St.  Joseph  Ave.,  28  ft.  wide ;  repaving  St. 
Johns  PI.,  28  ft.  wide ;  repaving  Dearborn 
St.,  30  ft.  wide ;  paving  Pascal  St.,  30  ft. 
wide :  repaving  Louisiana  St.,  42  ft.  wide : 
repaving  Metcalfe  St.,  28  ft.  wide. 

New  York,  N.  Y. — Bids  are  asked  by 
Louis  F.  HafTen,  President  Bronx  Bo- 
rough, 117th  St.  and  3rd  Ave,  until  11  a. 
m.,  July  16,  for  the  work  under  seven  con- 
tracts for  street  improvements.  One  con- 
tract calls  for  regulating,  grading,  build- 
ing approaches  and  placing  fences  in  Man- 
ida  St.,  from  Lafayette  Ave.  to  Edgewater 
Road.  The  Engineer's  estimate  of  the 
work  being  as  follows :  65,000  cu.  yds.  of 
earth  excavation,  3,400  cu.  yds.  of  rock  ex- 
cavation, 400  cu.  yds.  of  filling,  600  cu.  yds. 
of  dry  rubble  masonrj'  in  retaining  walls, 
culverts  and  gutters.  Bids  are  also  asked 
for  constructing  the  Traverse  Road  at 
Burnside  Ave.  in  connection  with  the 
Grand  Boulevard  and  Concourse,  the  se- 
curity required  being  $30,000.  Bids  are 
likewise  asked  for  constructing  the  Trav- 
erse Road  at  East  240th  St.,  in  connection 
with  the  Grand  Boulevard  and  Concourse, 
the  security  required  in  this  case  being 
$50,000. 

Cincinnati,  O.- — Bids  are  asked  by  Coun- 
ty Commissioners,  -Fred  Dreihs.  Clerk, 
until  noon,  Aug.  2,  for  the  following 
county  work:  Under  Specifications  No. 
626 — For  improvement  of  Muddy  Creek 
pike,  from  the  Bridgetown  pike  to  the 
Muddy  Creek  road.  Green  Township ;  un- 
der specifications  625,  for  improvement  of 
New  Richmond  pike,  from  school  house  at 
California  to  the  Clermont  County  line,  .-\u- 
derson  Township.  Certified  check  for  $500 
for  each  job  required  with  bid. 

Cincinnati,  O. — Bids  are  asked  by  Coun- 
ty Commissioners,  Fred  Dreihs,  Clerk,  until 
noon,  July  26,  for  the  following  county 
work :  Under  Specification  No.  621,  for 
improvement  of  Colerain  pike,  from  Cin- 
cinnati corporation  line  to  north  corpora- 
tion line  of  Mt.  Airy.  Colerain  Township : 
under  specification  646.  for  the  repair  of 
road  leading  to  Suspension  Bridge  over 
Whitewater  River,  Whitewater  Township; 
under  specifications  648,  for  improvement 
of  Hamilton  pike  from  North  Bond  road 
to  South  Corporation  line  of  Mt.  Healthy. 
Springfield  Township ;  under  specifica- 
tions 651.  for  the  improvement  of  the  Har- 
rison pike  from  East  Miami  road  to  State 
St.,  in  Harrison.  O.,  Whitewater,  Colerain 
and  Harrison  Townships.  Certified  check 
for  $500  for  each  job  required  with  bid. 

Jefferson,  O. — State  Highway  Commis- 
sioner Huston,  Columbus,  O..  is  advertis- 
ing a  highway  proposed  under  the  new 
Ohio  law,  for  letting  at  Jefferson,  .Ashta- 
bula County,  Ohio,  July  30.  Specifications 
will  be  mailed  to  contractors  upon  request. 

Mount  Gilead.  0. — Bids  are  asked  by  W. 
C.  McFarland,  County  Auditor,  until  noon. 
Jiily  23.  for  labor  and  material  for  con- 
structing Harper  Fleming  free  turnpike. 
4.19  miles  long;  also  for  constructing  Ca- 


naan free  turnpike,  4.69  miles  long.  Cer- 
tified check  for  $500  for  each  road  re- 
quired with  bid. 

IVelln-ille,  O.— Bids  are  asked  by  Board 
Public  Service,  until  noon,  July  18,  for 
improvement  of  6th  St.,  the  work  includ- 
ing 4.350  sq.  yds.  of  brick  paving  and  2,270 
lin.  ft.  stone  curbing.  Bids  are  also  asked 
for  improving  Riverside  Ave.,  this  work 
including  1,670  sq.  yds.  brick  pavement,  and 
500  ft.  stone  curb.  Jno.  A.  George  &  Sons, 
Engineers. 

Youngstoiiit,  0. — Bids  are  asked  bv 
Board  Public  Service,  W.  H.  McMillan, 
Clerk,  until  noon,  July  19,  for  grading  Gar- 
lick  St.  from  Waldo  St.  to  Tremont  St. 

East  Pittsburg,  Pa. — Bids  are  asked  by 
H.  C.  Kleinhans,  Chairman  Street  Commit- 
tee, until  7:30  p.  m.,  July  15,  for  the  grad- 
ing, paving,  curbing  and  sewering  of  How- 
ard Sft.,  and  the  grading^  paving  and 
curbing  of  the  following  streets :  Center 
Ave.,  Grandview  Ave.,  Sunnyside  Ave.  and 
Wood  St.  Harrop,  Hopkins  &  Taylor, 
Borough  Engineers,  Lewis  Block.  Pitts- 
burg. 

Ingram,  Pa. — Bids  are  asked  by  D.  H. 
Hainer,  Borough  Clerk,  until  5  p.  m.,  July 
15.  for  grading,  curbing  and  paving  In- 
gram .\ve.,  the  work  including  1,215  cu. 
yds.  grading,  1.681  lin.  ft.  curbing  and  2.833 
sq.  yds.  paving.  James  S.  Haring,  Bor- 
ough Engineer. 

Sezi'ickley,  Pa. — Bids  are  asked  by  Fred- 
erick T.  Martin,  Borough  Engineer,  514 
Broad  St.,  Sewickley,  until  4  p.  m.,  July 
I",  for  paving  Centennial  Ave.,  the  work 
including  3.S00  cu.  yds.  excavation.  9,655 
sq.  yds.  vitrified  fire  brick,  550  lin.  ft.  new 
curb,  5,500  lin.  ft.  curb,  redressed  and  re- 
set. 

IVilkesbarre,  Pa. — Bids  are  asked  by 
James  ^L  Norris,  County  Controller,  until 
noon.  July  18,  for  constructing  pavement 
of  vitrified  paving  block  on  Broad  St.,  in 
Hazle  Township.  Luzerne  County,  be- 
tween the  City  of  Hazleton  and  the  Bor- 
ough of  West  Hazleton. 

Sliarpsfille,  Pa. — Bids  are  asked  by  Bor- 
ough Council.  W.  .\.  Graber,  Borough  Sec- 
retary, until  7  p.  m..  .\ug.  6,  for  construct- 
ing 11.700  sq.  yds.  of  vitrified  block  pave- 
ment on  Main  and  Walnut  Sts. 

Memphis.  Tenn. — Bids  are  asked  by  the 
Memphis  Park  Commission,  F.  G.  Knight, 
Superintendent,  until  noon,  July  12.  for 
laying  granolith  sidewalks  around  Bick- 
ford  Park,  on  Fourth.  Fifth  and  Henry 
Sts. ;  also  for  combined  curb  and  gutter 
on  east  side  of  Parkway,  from  Poplar  Ave 
south  about  1,000  ft. 

Bensalem,  Pa. — Bids  are  asked  by  Super- 
visors of  Bensalem  Township,  Bucks  Coun- 
ty, Pa.,  Vandegrifts  Hotel  Maud,  P.  O.. 
until  2  p.  m.,  July  15.  for  construction  of 
7367  lin.  ft.  of  Bristol  road,  extending 
from  Trevose  road  to  the  line  dividing 
the  townships  of  Bensalem  and  Southamp- 
ton, in  said  township.  Plans  and  specifica- 
tions can  be  seen  at  the  office  of  the  Town- 
ship Engineers.  Ruddach  &  McCracken.  400 
Leedom   St..  Jenkintown,  Pa. 

Ogden,  Utah — Bids  are  asked  by  City 
Recorder,  until  8  p.  m.,  July  15,  for  build- 
ing curbs  and  gutters  in  curbing  and  gut- 
tering district  No.  14,  extension  No.  I, 
being  27th  St.  from  Quincy  .\ve.  to  .\dams 
.\ve.  and  from  Washington  .\ve.  to  Wall 
Ave.     A.  F.  Parker,  City  Engineer. 

Milwaukee,  JVis. — Bids  are  asked  by 
Board  Public  Works.  Charles  J.  Poetsch. 
Chairman,  until  10:30  a.  m.,  July  16.  for 
removing  defective  wooden  sidewalks  and 
replacing  them  with  cement  concrete  side- 
walks, in  the  i6th  Ward.  Certified  check 
for  $300  required  with  bid. 
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Sewers, 

Items    Arranged    Alphabetically    by    States. 

Oakland.  Cat. — Bids  are  asked  by  Board 
of  Public  Works,  Walter  B.  Fawcett.  Sec- 
retary, until  10  a.  m..  July  24,  for  labor 
and  materials  for  construction  of  following 
sewers :  Concrete  sewer  in  Second  St. ; 
concrete  sewer  in  Webster  St. ;  concrete 
sewer  in  Second  St.  from  Washington  St. 
to  Market  St. ;  concrete  sewer  in  Grove 
St.  Bond  of  $5,000  required  for  each  sewer. 
Washington.  D.  C. — Bids  are  asked  by 
District  Commissioners,  until  noon,  July 
15,  for  the  construction  of  sewers.  Forms, 
specifications  and  necessary  information 
may  be  obtained  at  Room  43,  District 
Bldg.,  Washington. 

Cordcle,  Ga. — Bids  are  asked  by  Mayor 
and  Council  until  3  p.  m.,  July  22,  for 
labor  and  material,  for  the  construction  of 
a  system  of  sanitary  sewers.  Work  will 
embrace  appro.ximately  nine  miles  of  pipe 
sewers  from  8-in.  to  i8-in.  in  diameter. 
72  manholes  and  25  automatic  flush  tanks. 
Plans,  etc.,  at  office  of  J.  B.  McCrary  & 
Co..  Consulting  Engineers.  Empire  Bid., 
Atlanta.  Ga.,  and  S.  C.  Stallings,  Resident 
Engineer,  Cordele,  Ga. 

Des  Moines,  la. — Bids  are  asked  by 
Board  Public  Works,  uiitil  11  a.  m.,  July 
30.  for  constructing  415  lin.  ft.  of  10  in. 
vitrified  clay  pipe  sewer  in  W.  9th  St. 

Spencer,  la. — Bids  are  asked  by  R.  L. 
Taylor,  City  Clerk,  until  '8  p.  m.,  July  19, 
for  constructing  two  8  in.  vitrified  pipe 
sewers,  one  1,089  ft-  long,  the  other  667  ft. 
long. 

Xeu'  Orleans.  La. — Bids  are  asked  by 
Sewerage  and  Water  Board,  F.  S.  Shields, 
Secretary,  602  Carondelet  St..  until  3  p. 
m.,  Sept.  II,  for  the  construction  of.  ap- 
proximately, no  miles  of  sewers  and  ap- 
purtenances. The  sewers  will  range  in 
size  from  8  to  27  ins.,  and  in  depth  from 
5  to  17  ft.,  and  will  include,  appro.ximate- 
ly, 1.230  manholes  and  443  flush  tanks.  The 
work  will  be  divided  into  four  contracts. 
Iron  River,  Mich. — Bids  are  asked  bv 
Chas.  A.  Otto.  Village  Clerk,  until  8  p.  m', 
July  17,  for  labor  and  material  for  the 
construction  of  sewers  in  Main  Sewer  Dis- 
trict No.  I.  E.  G.  Bradbury  and  G.  S. 
Shute,  Engineers,  85  North  High  St.,  Co- 
lumbus, O. 

Albany.  A'.  Y. — Bids  are  asked  by  Board 
of  Contract  and  Supply,  Isidore  Wachs- 
man.  Qerk.  imtil  3  p.  m..  July  15.  for  la- 
bor and  materials  for  laying  iS  in.  vitri- 
fied stoneware  pipe  sewer  in  North  ist 
St.     Bond  in  $250  required  with  bid. 

XetL'  York.  jV.  7.— Bids  are  asked  bv 
Louis  F.  Haffen,  President  Bronx  Bor- 
ough, 177th  St.  and  3rd  Ave.,  until  11  a. 
m.,  July  16,  for  the  work  under  11  con- 
tracts for  constructing  sewers  in  E.  180th 
and  other  streets,  the  work  including  254 
lin.  ft.  of  pipe  sewer.  24  in..  1,132  lin. Tit.  of 
pipe  sewer.  18  in.,  551  lin.  "^ft.  of  pipe 
sewer,  15  in..  1,240  lin.  ft.  of  pipe  sewer. 
12  in.,  351  spurs  for  house  connections, 
over  and  above  the  cost  per  linear  foot  of 
sewer,  31  manholes,  complete,  6  receiving 
basins,  complete,  4,625  cu.  yds.  of  rock  to 
be  excavated  and  removed,  etc. 

Henderson.  N.  C— Bids  are  asked  by 
Town  Commissioners.  Henn,^  T.  Powell, 
Clerk,  until  4  p.  m.,  July  24,  for  construct- 
ing extension  of  sewer  system,  the  work 
including  about  1,200  lin.  ft.  of  12-in.  pipe 
sewers.  Town  will  furnish  pipe,  etc.  Clif- 
ton  Currin,   Engineer,   Henderson. 

IVellsz-ille.  O.— Bids  are  asked  by  Board 
Public  Service,  until  noon.  July  18.  for 
constructing  680  lin.  ft.  8  'in.'  sanitary 
sewers,  two  manholes  and  one  flush  tank. 
Jno.  A.   George  &  Sons.  Engineers. 

Yoiingstoziii,  O.— Bids  are  asked  by 
Board    Public    Service,    W.    H.    McMillan. 


Clerk,  until  noon,  July  19,  for  labor  and 
materials  for  constructing  sewers  in  parts 
of  East  Federal  St.  and  Summit  Ave. 

Cresson,  Pa.— Bids  arc  asked  by  J.  B. 
Rowlson,  Qerk  of  Council,  until  noon, 
July  15,  for  the  construction  of  a  sewer 
system,  to  consist  of  2,340  ft.  of  24  in.  pipe, 
1,100  ft.  of  18  in.  pipe.  6,920  ft.  of  12  in. 
pipe.  2,040  ft.  of  8  in.  pipe,  5  manholes  and 
13  fresh  water  inlets.  All  pipe  and  con- 
nections to  be  furnished  by  the  borough. 
Plans  and  specifications  can  be  seen  at  the 
office  of  the  Burgess  on  Ashcroft  Ave., 
Cresson,  and  at  the  office  of  borough  en- 
gineer, Fred  W.  Hanburger,  Ebensburg, 
Pa. 

Philadelphia,  Pa. — Bids  are  asked  by 
George  R.  Stearns,  Director  Public  Works, 
until  noon,  July  22,  for  work  under  Sched- 
ule .^ — Construction  of  sewers  appurtenant 
to  the  abolishment  of  grade  crossings 
along  the  line  of  the  Philadelphia,  Ger- 
mantown  &  Norristown  R.  R.,  and  the  Rich- 
mond Branch  of  the  Philadelphia  &  Read- 
ing Ry.,  contracts  No.  lOi  to  No.  107.  in- 
clusive. Specifications,  etc.,  from  Chief 
Engineer  Bureau  of  Surveys,  Grade  Cross- 
ing Division,  Room  767,  City  Hall.  The 
estimated  cost  of  the  work  is  $250,000. 

Aberdeen.  Wash. — Bids  are  asked  by  P. 
F.  Clark,  City  Clerk,  until  5  p.  m.,  July 
24,  for  labor  and  material  for  construction 
of  sewers  in  Sewer  Districts  C  and  D,  ac- 
cording to  plans  and  specifications  on  file 
ill  office  of  H.  W.  Troutman,  City  En- 
gineer. Sewer  consists  of  about  five  miles 
of  vitrified  clay  sewer  pipe  from  6  in.  to 
24  inch,  with  the  necessary  manholes,  flush- 
tanks,  lampholes,  wyes,  etc. :  the  manholes 
to  be  of  concrete ;  the  flush-tanks  tOjbe  of 
concrete,  with  the  Miller  Automatic  Sy- 
phon. 

Janeszille,  Wis. — Bids  are  asked  by 
Street  .Assessment  Committee,  S.  B.  Hed- 
dles.  Chairman,  until  2  p.  m.,  July  25.  for 
constructing  abBut  290  ft.  of  sewer  on  High 
St.,  and  1,580  ft.  of  sewer  on  South  Second 
St. 

Milwaukee,  Wis. — Bids  are  asked  by 
Board  Public  Works,  Charles  J.  Poetsch. 
Chairman,  until  10:30  a.  m.,  July  13,  for 
constructing  a  square  box  sewer,  resting 
on  a  pile  foundation,  having  a  timber  bot- 
tom, concrete  walls  and  reinforced  concrete 
top,  in  and  along  the  alley  between  blocks 
69  and  70.  in  the  Fifth  Ward.  Certified 
check  for  $2,000  required  with  bid. 

Oshkosh.  Wis. — Bids  are  asked  by  Board 
Public  Works,  until  noon.  July  20,  for  con- 
structing sewer  in  portions  of  Graham  St. 
and   Sherman  St. 

Milzi'aukee,  Wis. — Bids  are  asked  by 
Board  Public  Works,  Charles  J.  Poetsch, 
Chairman,  until  10:30  a.  m.,  July  16,  for 
constructing  following  sewers :  Pipe  sewer 
in  37th  St..  certified  check  for  $240:  pipe 
sewer  in  Pabst  Ave.,  certified  check  for 
$350:  brick  and  pipe  sewer  in  Harrison 
St.,  certified  check  for  $500:  pipe  sewer  in 
Hadley  St.,  certified  check  for  $420:  brick 
and  pipe  sewer  in  Pabst  Ave.,  certified 
check  for  $1,800:  brick  and  pipe  sewer  in 
Burleigh  St..  certified  check  for  $540:  pipe 
sewer  in  W.  24th  St.,  certified  check  for 
$360 :  brick  and  pipe  sewer  in  Brattle  St.. 
certified  check  for  $350;  pipe  sewer  in 
Fratney  St.,  certified  check  for  $180. 

Water  Supply 

Items    Arranged    Alphabetically    by    State.'. 

Decatur,  III. — Bids  are  asked  by  .-Mbert 
Leach,  City  Clerk,  until  10  a.  m.,  July  26, 
for  furnishing  labor  and  material  for  the 
construction  of  pumping  station  for  the 
water  works  system  of  Decatur.  Bids  will 
be  received  for  the  construction  of  a  pump- 
ing station,  according  to  plans  and  specifi- 
cations :     (a)    Using   Bedford   stone  trim- 


mings, as  shown  and  specified;  (b)  Using 
Terra  Cotta  trimmings  in  place  of  Bedford 
stone,  as  specified ;  (c)  And  without  either 
Bedford  stone  or  Terra  Cotta  trimmings. 
Daniel  W.  Mead,  Consulting  Engineer, 
738  First  National  Bank  Bldg.,  Chicago, 
111. 

Elizabeth,  N.  J. — Bids  are  asked  by  the 
Elizabethtown  Water  Co.,  68  Broad  St., 
Elizabeth,  until  4  p.  m.,  July  15,  for  laying 
about  three  miles  of  36  in.  water  pipe.  Cer- 
tified check  for  $2,000  required. 

Neu>  York.  iV.  Y. — Bids  arc  asked  by 
John  H.  O'Brien,  Commisisoner  Water 
Supply,  Gas  and  Electricity,  until  2  p.  m., 
July  16,  for  hauling  and  laying  water  mains 
in  West  Farms  Road  and  in  Jennings, 
Manida  and  178th  Sts.  Security  required 
is  $5,000. 

Comfrey,  Minn. — Bids  are  asked  by  W. 
B.  Brooks,  Village  Recorder,  until  July  16, 
for   erecting   water   works  plant. 

Burlington,  Vt. — Bids  are  asked  by  Fil- 
tration Committee,  J.  W.  Goodell,  Secre- 
tary, 257  Pine  St.,  until  2  p.  m.,  July  22, 
for  furnishing  all  labor  and  materials  for 
the  construction  of  a  mechanical  filter 
plant,  complete  with  all  appurtenances.  The 
work  includes  a  covered  reinforced  con- 
crete coagulating  basin  of  about  250.000 
gallons  capacity ;  four  concrete  filter  tanks, 
each  of  a  net  area  of  filtering  surface  of 
200  sq.  ft. :  and  a  clear  water  basin  beneath 
the  filters  having  a  capacity  of  about  lOO,- 
000  gallons,  together  with  all  appurtenances 
and  piping  connections  to  the  neighboring 
water  pumping  station,  low  lift  centrifugal 
pumps,  wash  water  pumps,  etc.  Hering  & 
Fuller,  Engineers,  170  Broadway,  New 
York. 

Milwaukee,  Wis. — Bids  are  asked  by 
Board  Public  Works,  Charles  J.  Poetsch, 
Chairman,  until  10:30  a.  m.,  July  13,  for 
laying  a  line  of  8-in.  cast  iron  fire  pipe, 
from  Third  St.  to  Ninth  St..  in  the  Fourth 
Ward.  Certified  check  for  $150  required 
with  bid. 

Excavation — Earth  and  Rock 

Items    Arranged    Alphabetically    by    States. 

Boone.  la. — Tile  Drains. — Bids  are  asked 
by  E.  F.  Jones,  County  Auditor,  until  i 
p.  m.,  July  16,  for  labor  and  material  for 
construction  of  County  Drain  No.  42,  con- 
sisting of  6.368  ft.,  6  in.,  1,607  ft-,  8  in., 
2.100  ft.,  10  in.,  900  ft.,  12  in.,  and  2,000 
ft.,  15-in.  tile. 

Marshalltotcn,  la. — Drainage  Ditch. — 
Bids  are  asked  by  the  County  .\uditor, 
until  Aug.  I,  for  the  construction  of  a 
drainage  ditch  about  eight  miles  long,  the 
work  being  divided  into  five  sections.  Ditch 
is  to  be  partly  open  and  partly  16  in.  to 
30  in.  tile. 

Portland,  Ind. — Levee. — Bids  are  asked 
by  Commissioners  of  Jay  County,  at  Port- 
land, until  10  a.  m.,  July  15,  for  the  con- 
struction of  a  levee  in  Sec.  23,  Wayne 
Township.  W.  Lea  Smith  is  County  Audi- 
tor. 

Baltimore,  Md. — Dredging. — Bids  are 
asked  by  Board  of  Awards,  until  11  a.  m., 
July  17,  for  dredging.  Specifications  with 
O.   F.   Lackey,   Harbor  Engineer. 

Boston,  Mass. — Dredging. — Bids  are 
asked  by  Harbor  and  Land  Commissioners, 
State  House,  Boston,  until  2  p.  m.,  July  12, 
for  dredging  a  channel  in  West  Falmouth 
harbor  in  the  town  of  Falmouth  and  an 
area  in  Nantucket  harbor  to  increase  the 
anchorage  area  near  the  wharves.  The 
work  includes  39.000  cu.  yds.  dredging. 
Frank  W.  Hodgdon,  Chief  Engineer. 

Albany,  N.  Y. — Barge  Canal  Work. — 
Bids  are  asked  by  F.  C.  Stevens.  Superin- 
tendent of  Public  Works,  Capital,  .-Mbany, 
until  noon,  July  31,  for  the  work  under 
three   contracts   for  improvement  of   State 
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Barge  Canal  as  follow  :     Contract   No.  12. 
Eric  Canal— Sections  6  and  7.    For  the  ex- 
cavation   of    the    canal,    protection    of    its 
sides,  const  ri'Ction  of  Lock  Xo.  2.3  and  ap- 
pertaining   structures:    bridges,    abutments 
and  bridge  approaches  and  other  incidental 
dot.iils.  between  deep  water  at  west  end  of 
Oneida  lake.  Sta.  2720.  and  Mosquito  Point 
bridge  over  the  Seneca   River  at  the  east 
end  of  Contract  No.  5,  Sta.  5074.     Length 
of  Contract.  43.7.3  miles.     Sheets   I   to   ug 
inclusive.     Contract  Xo.   14.     Eric   Canal- 
Sections  I,  2  and  3.     For  dredging  a  chan- 
■nel  in  the  Mohawk  River  between  the  west 
end  of  Contract   No.   11,   Station   305.  and 
a   point   near  upper   Mohawk   aqueduct,   at 
Rexford  Flats.  Station  1046;  for  construct- 
ing Dam   No.  2  below  Crescent  Aqueduct. 
Station  305 :  Dam   No.  3  and  Lock   No.  7 
above   Vischcr's   Ferry,   Station  839:   Dam 
No.  9  and  Lock  No.   13  at  Yosts,  Station 
2954:   Dam   No.    10  and   Lock   No.    14,  at 
Canajoharie.   Station    3370;    Dam    Xo.     11 
and   Lock   No.    15,   at   Fort   Plain.   Station 
3.554:   Retaining  dam   at   Mindenville.   Sta- 
tion T,96^:  highway  changes:  culverts,  and 
incidental       work      appertaining      thereto. 
Length   of  contract,    15.0   miles.      Sheets    i 
to  46   and   49   to    163   inclusive.      Contract 
No.   35.     Oswego   Canal — Section   i.     For 
excavating    the    canal    and     protecting     its 
sides,    constructing    Locks    Xos.    7    and   8. 
bulkheads,    culverts,     spillways     and    inci- 
dental details  between  0.56  of  a  mile  above 
Utira    street    bridge    Station    1164-t-oo,   and 
the  harbor  line  north  of  Bridge  St.  bridge. 
Station  1208+85,  at  Oswego,  N.  Y.  .Length 
of  coiitrrct,  0.85    of  a   mile      Sheets    I   to 
66   inclusive.      Plans,   etc.,   at   the   office  of 
the    Superintendent    of    Public    Works,    at 
Albany.    X.    Y. :    at   the   office   of   the   .As- 
sistant Superintendent  of  Public  Works  for 
the  Middle   Division,   at   Syracuse,    X.   Y. : 
at  the  office  of  the  Assistant  Superintend- 
ent of  Public   Works  for  the  Western  Di- 
vision,   at    Rochester,    X.    Y.,    and    at    the 
CanaJ  Office,  Spaulding's  Exchage,  Buffalo. 
X.   Y.     Copies  of  detailed  plans   or  draw- 
ings may  be  obtained  from   the  State  En- 
gineer and  Surveyor  at  Albany,  X.  Y.,  upon 
payment  of  the  cost  of  producing  them. 

Nezi'  York.  N.  }'.- Rock  Excavation- 
Bids  are  asked  by  Armory  Board,  Hall  of 
Records.  Oiambers  and  Centre  Sts..  until 
2  p  m.,  July  15,  for  excavation  and  remov- 
al of  rock  and  other  material  from  the 
site  of  the  proposed  armory  for  the 
Twenty-second  Regiment  Engineers.  Fort 
Washington  .\ve.,  ifcSth  and"  169th  Sts.. 
Borough  of  Manhattan.  Securitv  required 
is  $30,000. 

Galveston.  Ti-.r.— Dredging.— Bids  are 
asked  by  Capt.  John  C.  Oakes,  U.  S. 
Engrs.,  until  noon.  July  31,  for  dredging 
inland  waterway  between  Aransas  Pass  and 
Pass  Cavallo  and  to  mouth  of  Guadalupe 
River  through  San  .\ntonio  and  Mission 
Bays.  Dredging,  snagging  and  removal  of 
rafts,  etc.,  in  Gnadalune  River,  between  its 
mouth  and  Victoria,  Tex. 

Henrietta.  Tf.r— Railroad  Grading,  etc.— 
Bids  are  asked  by  Southwestern  Railway 
of  Texas  until  July  15  for  32  miles  of 
tracklaying.  800  ft.  of  bridging'  and  30  ad- 
ditional miles  of  grading  in  Qay  and  .Ar- 
cher Counties,  Texas.  Plans  and  specifica- 
tions at  office  of  W.  S.  James,  Chief  Engi- 
neer, Henrietta. 

Miscellaneous 

Items     Arranged     Alph.ihetlcally     hy     States. 

Washington.  D.  C. — Concrete  Conduit. — 
Bids  are  asked  by  Maj.  J.  T.  Crabbs,  Q. 
M..  Walter  Reed  .\rmv  General  Hospital. 
Takoma  Substation.  Washington.  D.  C, 
until  July  18,  for  constructing  concrete  con- 
duit on  reservation  of  Walter  Reed  .Army 
General    Hospital,    approximately    i.coo   ft. 
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long,  8  ft.  wide  and  5  ft.  high,  in  the  clear, 
covered  with  re-enforced  concrete  slabs. 

A'«i'  Orleans,  /-o.— Concrete  Work.— 
Bids  will  be  received  at  office  of  .Mfred 
Hiller  Co.,  Ltd..  New  Orleans,  until  July 
15,  for  constructing  concrete  footings,  in- 
cluding excavation  and  creosoted  piling  in 
place  and  concrete  reinforced  retaining 
walls. 

Boston,  il/aw.— Subway  Entrance.— Bids 
are  asked  by  Boston  Transit  Commission, 
IS  Beacon  St.,  until  noon,  July  18,  for  con- 
structing entrances  and  exit  at  Winter  St. 
for  the  Washington  St.  Tunnel. 

Rronkline.  .l/i!.s.s.— Street  Lighting.— Bids 
are  asked  by  Board  of  Selectmen,  until  4 
p.  m.,  July  15,  for  furnishing  and  operating 
in  accordance  with  specifications  on  file 
with  the  Superintendent  of  Wires  and 
Lights,  700  more  or  less  gas  mantle  street 
lights  and  200  more  or  less  naphtha  mantle 
street  lights. 

Cliarlestontt,  Mass.  —  Concrete  Coal 
Pocket.— Bids  are  asked  by  George  P.  Car- 
ver. Engineer,  iiii  Merchants  Exchange 
Bldg.,  Boston.  ^Lass..  for  a  reinforced  con- 
crete coal  pocket.  182  x  90  ft.,  8,000  tons 
capacity,  at  Charlestown,  Mass.  Plans  and 
specifications  can  be  seen  at  the  office  of 
the  Engineer. 

Buffalo.  N.  K— Foundation  Work.— Bids 
are  asked  by  F.  G.  Ward.  Commissioner 
Public  \Vorks,  until  11  a.  m.,  July  18,  for 
the  building  of  foundations  for  new  water 
works  pumping  station,  on  lands  betvi-een 
Jersey  St..  Porter  Ave.,  the  New  York 
Central  R.  R.  and  Harbor  Line.  Buffalo, 
X.  Y. 

Nezv  York.  M.  V. — Dams. — Bids  are 
asked  by  Board  of  Water  Supply.  J.  Waldo 
Smith.  Chief  Engineer,  299  Broadway. 
New  York,  until  2  p.  m.,  Aug.  6,  for  the 
construction  of  the  main  dams  for  Ashokan 
reservoir  near  Brown's  Station,  in  the 
towns  of_  Olive  and  Marbletown,  Ulster 
County.  New  York.  The  work  includes  re- 
moving steel  pipes,  when  directed :  control 
of  stream  flow,  Olive  Bridge  dam :  control 
of  stream  flow,  Middle  dike:  2.055.000  cu. 
yds.  earth  excavation ;  425.000  cu.  vds.  rock 
excavation:  7,055,000  cu.  yds.  refilling  and 
embanking :  210,000  cu.  yds.  soil  for  surface 
dressing:  1.100,000  bbls.  Portland  cement: 
280.000  cu.  yds.  concrete  masonry :  530,000 
cu.  yds.  Cyclopean  masonry;  64.000  cu.  vds. 
concrete  blocks:  125,000  sq.  ft.  face  dress- 
ing for  concrete :  95,000  cu.  yds.  drv  rubble 
pavuig:  929.000  lbs.  cast  and  wTought  iron, 
steel  and  bronze.  Caring  for  and  setting 
900.000  lbs.  of  metal  work  furnished  by 
the  city:  200  acres  clearing:  11.500  lin.  ft. 
vitrified  pipes  not  exceeding  10  inches  in 
diameter;  lo.coo  lin.  ft.  vitrified  pipes  more 
than  10  inches  and  not  exceeding  18  inches 
in  diameter:  950  M.  ft.  B.  M.  timber  and 
lumber. 

Cleveland  Heights.  O.— Street  Lighting. 
—Bids  are  asked  by  William  G.  Phare, 
\'illagc  Clerk,  204  .American  Trust  Bldg.. 
Cleveland.  O.,  imtil  noon.  Aug.  6,  for  fur- 
nishing the  material  and  labor  necessary 
for  the  lighting  of  certain  streets  and  roads 
on  Euclid  Heights  .-Mlotment  in  said  vil- 
lage. Certified  check  for  $100  required 
with  bid. 

Grove  City,  O.— Street  Lighting.— Bids 
arc  reported  asked  by  Wm.  C.  Mcrritt, 
City  Clerk,  until  July  15,  for  street  light- 
ing for  term  of  one  year. 

Henrietta.  Tex. — Railroad  Construction. 
— See  under  Bids  .Asked- Excavation- 
Earth  and  Rock. 

Milford  Haven,  Ta. — Riprap  Jetties- 
Bids  are  asked  by  Major  Spencer  Crosby, 
U.  S.  Engrs.,  22d  and  K  Sts.,  Washington, 
D.  C,  until  July  29,  for  constructing  rip- 
rap jetties  in  Occoquan,  Noniini  and  L'r- 
bana   creeks  and   Milford  Haven.  Va. 
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[■orl  Monroe,  Fa.— Track  Work— Bids 
are  asked  by  Capt.  R  H.  C.  Keltou.  Con- 
structing Q.  M.,  until  noon,  July  .30,  for 
reconstruction  and  extension  of  the  rail- 
road tradk  at  Fort  Monroe. 
.  Houghton,  Mich.— Power  House.  Tun- 
nel.— Bids  are  asked  by  F.  W.  McNair, 
President,  until  July  11,  for  the  erection 
of  a  stone  power  house  and  for  the  con- 
struction of  a  concrete  service  tunnel  on 
the  grounds  of  the  Michigan  College  of 
Mines  at  Houghton,  Mich. 

Racine.  IVis. — Breakwaters. — Bids  arc 
asked  by  Mayor  W.  V.  Judson,  U.  S. 
Engrs.,  Milwaukee,  Wis.,  until  2  p.  m., 
Aug.  2.  for  building  crib  breakwaters  at 
Racine  and  Kono>ba  ITarlmrs.  Wi^. 

Materials,  Machines.  Supplies. Tools,Etc 

Items   Arranged   Alphabetically   by   States. 

Washington.  D.  C. — Chain,  Wire  Rope, 
etc.— Bids  are  asked  by  D.  W.  Ross.  Gen- 
eral Purchasing  Officer,  Isthmian  Canal 
Commission,  until  10:30  a.  m.,  July  22,  for 
furnishing  buoys,  swivels,  chain,  wire 
rope,  boiler  tubes,  bolts,  rivets,  lag  screws. 
Babbitt  metal,  differential  blocks,  helve 
hammer,  cart  wheels,  etc. 

Washington,  D.  C. — Wire. — Bids  are 
asked  by  Elliott  Woods,  Superintendent  U. 
S.  Capitol  Building  and  Grounds,  until 
noon,  July  20,  for  weather-proof  and  rub- 
ber covered  electric  wires  for  House  of 
Representatives  office  building.  Material 
to  be  delivered  on  reels  at  the  b'lilding. 
Erection  of  same  not  included. 

Fort  Benjamin  Harrison,  hid. — Troughs, 
etc. — Bids  are  asked  by  Geo.  H.  Penrose. 
Q.  M.,  until  10  a.  m..  July  17,  for  watering 
troughs  and  picket  lines. 

Chccotah,  hid.  T. — Water  Works  Equip- 
ment.— Bids  are  asked  by  this  city,  until 
July  15,  for  the  purchase  of  boilers,  pumps, 
heaters,  boiler-feed  pumps,  electrically-op- 
,erated  triplex  pumps,  automatic  high-speed 
engines,  hydrants  and  valves,  cast-iron 
pipe.  Specifications  may  be  had  from  the 
O'Neil  Engineering  Co.,  Dallas,  Tex. 

Eufaula,  hid.  T. — Pumps,  Pipe,  Etc.— 
Bids  are  asked  by  this  city  until  July 
16,  for  the  purchase  of  boilers,  pumps, 
heaters,  boiler-feed  pumps,  hydrant  and 
valves,  cast-iron  pipe  and  other  water 
works  (material.  Specifications  may  be 
had  from  O'Neil  Engineering  Co.,  Dallas. 
Tex. 

New  Orleans.  La. — Track  Bolts.  Spikes, 
etc. — Bids  are  asked  by  Chas.  R.  Kennedy. 
City  Comptroller,  until  i  p.  m.,  July  15, 
for  furnishing  the  City  of  New  Orleans 
with  the  following  material  for  Public  Belt 
Railroad  purposes :  Track  bolts,  spikes 
and  nut  locks,  pine  timber  and  planking, 
special  crossings  Nos.  iB,  2B,  3B,  4B,  5B 
and  6B. 

Albany,  N.  F.— Special  Castings— Bids 
are  asked  by  Board  of  Contract  and  Sup- 
ply. Isidore  Wachsman,  Clerk,  until  3  p.  m., 
July  15,  for  furnishing  special  castings  for 
Quackenbush  St.  pumping  station.  Bond 
for  $1,000  required  with  bid. 

A'.--;'  York.  .Y.  )'.- Road  Rollers.- Bids 
are  asked  by  Louis  F.  Haffen.  President 
Bronx  Borough.  i-7th  St.  and  3rd  .Ave., 
until  II  a.  m.,  July  16,  for  furnishing  and 
delivering  two  steam  road  rollers  to  the 
Bureau  of  Highways ;  2  double  cylinder 
steam  road  rollers,  Buffalo  Pitts  or  equal 
(size   15  gross  tons). 

.V«t/  York,  N.  K.— Cable,  Fire  .Alarm 
Supplies.— Bids  are  asked  by  Francis  J. 
Lantry,  Fire  Commissioner.  157  E.  67th  St., 
until  10:30  a.  m.,  July  16,  for  furnishing 
and  delivering  5.500  ft.  of  16  conductor  un- 
derground cable.  Bids  are  also  asked  for 
furnishing  and  delivering  supplies  for  the 
fire  alarm  telegraph  for  the  volunteer  sys- 
tem.  Borough   of  Queens. 


July   lo,   1907. 


ENGINEERING-CONTRACTING 


21 


A'«ci  Vork,  N.  Y. — Broken  Stone. — Bids 
are  asked  by  Louis  F.  Haffen,  President 
Bronx  Borough,  177th  St.  and  3rd  Ave., 
until  II  a.  m.,  July  16,  for  furnishing  and 
delivering  broken  trap-rock,  lime  or  native 
stone  screenings  to  the  Bureau  of  High- 
ways as  follows:  15.000  cu.  yds.  best 
quality  i^-in.  broken  stone,  trap-rock,  lime 
or  native  stone ;  5,000  cu.  yds  best  quality 
j4-in.  screenings,  trap-rock,  lime  or  native 
stone. 

Columbus,  O. — Engine,  Dynamo,  etc. — 
Bids  are  asked  by  Board  of  Trustees  of 
the  Columbus  State  Hospital  until  noon, 
July  30.  for  furnishing  the  materials  and 
performing  the  labor  necessary  to  install 
complete  an  engine,  dynamo,  switchboard 
and  feed  wires  in  the  power  house,  and 
for  furnishing  the  materials  and  perform- 
ing the  labor  necessary  to  complete  the 
cement  work  in  the  basement  of  the  main 
building,  all  at  the  Columbus  State  Hos- 
pital, according  to  plans  and  specifications 
on  file  with  Dr.  George  Stockton,  Superin- 
tendent of  the  Columbus  State  Hospital, 
and  Frank  L.  Packard,  Architect,  Colum- 
bus. O. 

Cln'cland,  O. — Garbage  Cars. — Bids  are 
asked  by  A.  R.  Callow,  Secretary  of  the 
Board  Public  Service,  Xo.  105  City  Hall, 
until  noon,  July  18,  for  furnishing  and  de- 
livering si.x  steel,  side  dump,  standard 
gauge  cars,  suitable  for  handling  and  trans- 
porting garbage. 

Wilkesbane,  Pa.  —  Vitrified  Paving 
Blocks. — Bids  are  asked  by  James  il.  Xor- 
ris,  County  Controller,  until  2  p.  m...  July 
18.  for  furnishing  and  delivering  vitrified 
paving  block. 

Commerce,  Tex. — Water  Works  Equip- 
ment.— Bids  are  asked  by  this  city,  until 
July  18,  for  the  purchase  of  boilers,  pumps, 
heaters,  boiler-feed  pumps,  deep-well  pump, 
cast-iron  pipe,  hydrant  and  valves.  Speci- 
fications may  be  had  by  addressing  the 
O'Neil   Engineering  Co..  Dallas,   Tex. 

Fort  Monroe.  Va. — Locomotive,  Cars. — 
Bids  are  asked  by  Capt.  R.  H.  C.  Kelton.  Q. 
M.,  until  noon.  July  30.  for  one  lO-ton  six- 
wheeled  locomotive ;  two  open  12-bench 
passenger  cars  and  one  double  trucked  flat 
car. 

BIDS  RECEIVED. 

yeiv  York.  X.  Y. — Repairing  Asphalt 
Pavement. — Bids  as  follow  were  received 
June  3,  for  furnishing  the  labor  and  mate- 
rials required  for  repairing  asphalt  pave- 
ment on  the  Xorth  and  East  Rivers,  to- 
gether with  all  work  incidental  thereto: 
Sicilian  .Asphalt  Paving  Co..  41  Park  Row, 
$163,200;  Barber  Asphalt  Paving  Co..  114 
Liberty  St..  $163,200:  Continental  Asphalt 
Paving  Co.,  42  Broadway,  $163,200;  Uralde 
Asphalt  Paving  Co.,  i  Broadway,  $169,500. 

Xezi.'  York.  N.  Y. — Subway. — Bids  as 
follows  were  received  June  13.  for  con- 
structing part  of  rapid  transit  subway  in 
Centre  St..  between  Pearl  St.  and  Park 
Row.  (l)  standing  for  subway  proper  and 
C2)  for  the  pipe  galleries :  Williams  Engi- 
neering &  Contracting  Co..  13-21  Park 
Row.  d')  $1,250,000,  ?2)  $7,500;  Degnon 
Contracting  Co..  60  Wall  St..  (i)  $1,386.- 
000,  (2)  $10,000;  Patrick  McGovern,  Bos- 
ton. Mass..  (l)  $1,257,000,  (2)  $10,000; 
Bradlev   Contracting  Co.,    153  E.  24th   St., 

(1)  $998,328,   (2)  $5,500. 

Ara'  York,  N.  Y. — Ferry  House. — Fol- 
lowing bid  was  received  June  5.  for  build- 
ing ferry  house  between  Whitehall  and 
Broad  Sts..  East  River :  Snare  &  Triest 
Co.,  143  Liberty  St..  $647,800. 

Neci-  York,  .V.  Y. — Subway. — Following 
bids  were  received  June  13  for  construct- 
ing portion  of  rapid  transit  subway  in  De- 
lancey  St.,  between  the  Bowery  and  Xor- 
folk,    (i)    representing  subway  proper  and 

(2)  pipe   gallerv- :      Cranford   Co.,    52   9th 


Ave.,  Brooklyn,  (i)  $1,800,000,  (2)  $80,- 
000;  Degnon  Contracting  Co.,  60  Wall  St., 
(.1)  $1,530,000,  (2)  $175,000;  Bradley  Con- 
tractmg  Co.,  54  E.  24lh  St.,  (l)  $1,229,136, 
(2)  $69,300;  Patrick  McGovern,  Boston, 
Mass.,  (I)  $1,595,000,  (2)  $75,000;  Thomas 
Crimmins  Contracting  Co.,  444  E.  69th  St., 
(.1)  $1,374,649,  (2)  $91,120. 

Nezc  York,  N.  Y. — Electric  Equipment. — 
Bids  as  follows  were  received  June  27  for 
work  and  material  for  the  installation  of 
electric  equipment,  elevators,  lifts,  book 
conveyors  and  pneumatic  tubes,  in  the  Xew 
York  Public  Library,  .^stor,  Lenox  and 
Tilden  Foundations,  Fifth  Ave.,  40th  and 
42nd  Sts. :  Jno.  Pierce  Co.,  277  Broadway. 
$198,000;  Tucker  Electrical  Construction 
Co.,  3S  South  William  St.,  $195,651 ;  Peet 
&  Powers,  225,  4th  Ave.,  $228,000;  Chas.  L. 
Eidlitz  &  Co.,  113  E.  22nd  St.,  $234,684; 
Ries  &  O'Donovan,  1123  Broadway,  $209,- 
440;  Harry  Alexander.  20  W.  34th  St., 
$186,000;  Wiston  Electric  Co.,  New  York, 
S181.449;  Lord  Electric  Co.,  213  W.  40th 
St.,  $173.891 :  Commercial  Construction  Co., 
1 14  E.  2Sth  St..  $207,000. 

Xew  York.  X.  Y. — Heating  and  Ventilat- 
ing.— Following  bids  were  received  June  24 
for  installing  heating  and  ventilating  ap- 
paratus for  addition  to  and  alterations  in 
public  school  39,  on  the  corner  of  State  St. 
and  Roanoke  Ave..  Far  Rockaway,  Borough 
of  Queens ;  all  bidders  from  Xew  York 
City:  Frank  Dobson,  319  East  53rd  St., 
$37,750;  Blake  &  Williams,  211  W.  20th  St., 
$34,532 ;  Gillis  &  Groghegan,  537  W.  Broad- 
way, $31,485:  E.  Rutzler  &  Co.,  127  White 
St.,  $36,833 ;  R.  J.  Sovereign  &  Co.,  63,  5th 
Ave.,  $34,900. 

CONTRACTS  LET, 

Items   Arranged  Alphabetically   by  States. 

Birmingham,  Ala. — Railroad  Work. — At- 
lanta, Birmingham  &  Atlantic  R.  R.  Co., 
Ale.x  Bonnyman,  Chief  Engineer,  has 
awarded  contract  to  Lane  Bros.  Co.  for 
building  branch  from  Bessemer,  Ala.,  to 
Mulgay,  in  Jeflferson  County,  where  the 
Birmingham  Iron  Co.  is  developing  new 
coal  mines.  The  road  from  Bessemer  to 
Mulgay  will  be  14  miles,  long,  80  lb.  rails 
will  be  used  and  all  streams  crossed  by 
steel  and  concrete  bridges. 

Oakland,  Cal. — Sewer  Extension. — F.  H. 
Dahnke  has  been  awarded  contract  for 
extension  of  Pleasant  Vallev  Ave.  sewer  at 
$3,098. 

Rockford,  Colo. — Irrigation  Ditch. — Joe 
Hanawalt  of  Logansport,  Ind.,  has  been 
awarded  a  contract  for  the  construction  of 
an  irrigating  ditch  50  miles  long  near 
Rockford.  Colo.     Consideration.  $140,000. 

Hartford,  Conn. — Sewers. — Sewer  Con- 
tracts have  been  let  as  follows :  Edgewood 
St.  sewer,  Hartford  Paving  &  Construction 
Co.,  $1,374 ;  Edgewood  St.  and  Homestead 
Ave.,  Charles  H.  Slocum,  $1,281. 

JVashington,  D.  C. — Sewer  Work.— Dis- 
trict Commissioners  have  awarded  a  con- 
tract to  Warren  F.  Brenizer  Co.,  of  2d  and 
O  Sts.,  S.  E..  for  the  construction  of  junc- 
tion sections  of  the  B.  St.  and  Xew  Jersey 
Ave.  trunk  sewers  at  loth  St.  and  at  17th 
St.  and  Virginia  Ave.  The  connection  at 
loth  St.  is  to  cost  $10,561,  and  at  17th  St. 

53465.  ^     ^  ^  ._, 

IVashington.  D.  C— Concrete  Bridge.— 
Contract  for  constructing  concrete  and 
steel  bridge  across  the  track  of  the  Balti- 
more &  Ohio  R.  R.  Co.,  on  the  line  of 
Monroe  St.  extended,  Anacostia,  has  been 
awarded  to  James  Jenkins  Overn  of  the 
Hoflfman  Construction  Co. 

Cairo,  III. — Filling  Sewers.— Cairo  Con- 
tracting &  Dredging  Co.  has  been  awarded 
contract  for  filling  on  several  streets  at 
$19,383.  Garner  &  Haynes  at  $9,376  were 
awarded  contract  for  constructing  sewers. 
Chicago,  ///.—Paving.— The  Metropolitan 


Engineering  &  Construction  Co.,  Chicago, 
has  been  awarded  a  contract  for  paving 
about  10,000  sq.  yds.  in  a  system  of  streets 
in  Ravcnswood.  a  suburb  of  Chicago. 
Standard  .Asphalt  &  Rubber  Co.'s  Sarco 
brand  of  asphalt  will  be  used. 

Chicago,  III. — Sewer. — McCarthy  &  Cleary 
have  been  awarded  contract  for  construct- 
ing sewer  in  State  St.  from  39th  to  ssth 
St.  The  sewer  will  be  built  of  brick  and 
cement  and  from  6  to  8  ft.  in  diameter. 

Decatur,  III. — Sewers. — Lisle  Hunt  has 
been  awarded  contract  for  constructing 
two  tile  sewers  at  a  total  bid  of  $4,190. 

Edzuardsi-ille,  III. — Paving. — John  Hamm. 
Litchfield,  111.,  has  been  awarded  contract 
for  paving  and  guttering  Vandalia  and 
Hillsboro  Sts.  at  a  total  bid  of  $45,4.39. 

Jolicl,  III. — Sewers,  Water  Slain. — 
Charles  R.  Spears  is  reported  to  have  been 
awarded  contract  for  constructing  water 
main  in  North  Chicago  St.,  at  $2,005.  Same 
contractor  is  also  reported  to  have  been 
awarded  contract  for  sewer  in  North  Chi- 
cago St.  at  $5,895- 

Xevj  Holland,  III. — Water  System.— G. 
A.  Treutile  has  been  awarded  contract  for 
putting  in  new  water  system  here. 

Ottawa.  ///.—Sewer. — Green  &  Sons.  Ap- 
plcton.  Wis.,  have  been  awarded  contract 
for  constructing  west  side  sewer  improve- 
ment at  $190,874. 

Clinton,  /erf.— Brick  Paving.— Harris  & 
Dorsey.  Terre  Haute,  Ind.,  have  been 
awarded  contract  for  constructing  five 
blocks  of  brick  pavement  on  Main  St.,  at 
$17,045. 

Brazil,  /»</.- Street  Work. — Michaels  & 
Minnick,  Muncie,  Ind.,  have  been  awarded 
contract  for  constructing  cement  sidewalk 
and  brick  pavement  here. 

Butler,  /«(f.— Sewer.— Breymann  & 
O'Neill,  Toledo,  O.,  are  stated  to  have  been 
awarded  contract  for  constructing  6.500  it. 
of  sewer  in  Main  St.  at  $47,500. 

Waterloo,  /a.— Sewers.— W.  N.  Dear- 
born, Cedar  Rapids,  la.,  has  been  awarded 
contract  at  $93,219  for  constructing  several 
miles  of  sewers  here.  His  bid  was  as  fol- 
lows:  1.590  ft.  48-inch,  concrete  sewer, 
$6.50:  14,045  ft.  36-in.  concrete  sewer,  $4; 
340  ft.  33-in.  pipe,  $4.50;  4,970  ft.  30-in. 
pipe,  $3.60:  900  ft.  24  in.  pipe,  $2.30;  340  ft. 
i8-in.  pipe,  $1.60;  1.310  ft.  15-in.  P'pe,  $115: 
1.320  ft.  i2-in.  pipe,  85c:  58  manholes,  each. 
$.^0;  2  bulkheads,  each,  $150. 
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For  Trench  Work 

where  there  is  a  moderate  amount  cf  water  to 
be  handled,   there  is   nothint'   superior   to   our 

Diaphragm  Pump 

It  will  displace  sand,  gravel,  or  anything  liquid 
enough  to  flow;  the  cost  of  operation  is  low 
and  it  has  great  durability. 

It  can  be  moved  easily  anywhere  on  the 
job  as  no  foundation  is  needed.  We  carry  these 
in  3"  and  4"  with  strainer  and  hose  complete 
readv  for  immediate  use. 

We  make  a  specialty  of  furnishing  repair 
parts.     Circular  on  request. 

HAROLD  L.  BOND  COMPANY 

142  Pearl  Street         vom  ms.  Tei.      BOSTON,  MASS. 

Cable  Address  BONDCO  Western  Union  Code 


WANTS 


WE  HAVE  POSITIONS  OPEN  for  men  expe- 
lienced  in  all  lines  of  foundry  work — Su- 
perintendents, Foremen,  Managers,  Sales- 
men, Cost  Accountants,  etc.  Over  500  po- 
sitions described  in  current  issue  of  Op- 
portunities, Sample  copy  free  if  you  write 
us  stating  age,  experience  and  salary  de- 
sired. Offices  in  12  cities.  Services  strict- 
ly confidentia!.  HAPGOODS,  305  Broad- 
wa>-.   New  York. 

The  Engineering  Agency  Bulletin,  pub- 
lished every  week,  contains  a  list  of  posi- 
tions for  Engineers,  Draftsmen,  Instru- 
mentmen,  etc.,  etc.,  that  are  positively 
vacant  at  the  time  you  receive  it.  Send 
for  sample  copy. 

THE  ENGINEERING  AGENCY, 

Monadnock  Block,  Chicago 

Established  1893 

W.-VNTED  —  Chemist.  employed.  desires 
change.  Ten  years'  experience  in  manu- 
facture and  testing  of  mixed  paints,  white 
lead,  zinc  salts,  litharge,  orange  mineral, 
lead  sulphate  and  chromes.  Ammonia  dis- 
tillation, coal  analysis,  water  analysis, 
softening  and  purification.  Assay  of  gold, 
silver,  copper,  lead  .and  zinc.  Address 
"Chemist."  care  E.  A.  Leach,  Dix  Bldg.. 
Elizabeth.   N.    J. 

CIVIL  SERVICE'  EXAMINATIONS  will  be 
held  at  room  400,  City  Hall.  Chicago,  as 
follows:  Mechanical  and  Electrical  Engi- 
neers, grade  4,  salary  $1200  to  $1400.  July 
22.  Spelling,  Penmanship,  AriUimetic. 
Technical  Knowledge  and  Experience.  Open 
to  residents  of  Chicago  only.  Mechanical 
Engineers.  Board  of  Education,  grade  10. 
salary  $3000  or  more.  Sept.  28.  Spelling, 
Penmanship,  Arithmetic,  Technical  Knowl- 
edge and  Experience,  Residents  of  Chi- 
cago only.  Architectural  Draftsmen,  Open 
to  residents  and  non-residents  of  Chicago: 
Grade  5,  salary  $1400  to  $1600,  Oct,  1;  grade 
6  salary  $1600  to  $1300.  Oct.  15;  grade  4. 
salary   $1200   to   $1400.   Oct.    30 


■i\  ANTED— Will  pay  15  cents  each  for  one 
perfect  copy  of  EMgineering-Contracting 
for  Sept.  26,  1906.  and  one  for  Oct.  3.  1906. 
Address  "A.  B.  C,"  care  of  Engineering- 
Con  tra^ting^355DearbornSt^^Chioe^ 

W.\NTED— At  once,  first-class  engineers 
with  good  experience  for  designing  rail- 
way cars.  State  experience,  reference  and 
salary  expected.  Address  Arthur  Koppel 
Company.  MacTiesney  Bldg..  Pittsburg.   Pa. 

WANTED— POSITION— Expert  civil  engi- 
neer, having  10  years'  experience  in  struc- 
tural engineering,  thoroughly  familiar  with 
design  and  construction  of  all  kinds  of  re- 
inforced concrete;  would  change.  Position 
requiring  responsibility  preferred.  Ad- 
dress "W.  O.  G.,"  Engineering-Contract- 
ing.   Chicago.  26-2t 


WANTED— Several  good,  live  mechanical, 
structural  and  architectural  draftsmen. 
Also  young  technical  graduates.  Salary  $50 
to  $200.  Send  stamp  for  blank  and  list 
of      openings.  Cleveland        Engineering 

Agency,  Rose   Bldg.,   Cleveland,   O.       23 -6t 


Laborers  of  all  national- 
ities for  railroad  construc- 
tion, mines,  quarries, 
concrete  work,  etc., 
shipped  promptly  on 
reasonable  notice  and 
selected  personally  by 
expert    labor   men. 

International  Immigration  Bureau 
Labor  Department 

144  E.  7th  Street  NEW  YORK 


J.  F.  GRAHAM, 

(RoadniftBter  Grmhani) 

RAILROAD  LABOR  AGENT 

.\11  classes  of  Laborers  in  Any  Number 
SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory 

WRITE  OB  WIRE 

204  Washington  Avenue  South 
MINNEAPOUS.  MINN. 


Italian  Laborers  Supplied 

.FREE  or  CHARGE 

For  railroad  building,  water-works,  quarries  and 
all  kinds  of  construction  work,  by 

The  Labor  Information  Office  for  Italians 

I  lncort>orateii) 

S9  Lafayette  (Formerly  Elm)  Street 
New  York  City 


No  charge  either  to    applicants   for    help  or  to 

the  laborers. 

Send  for  circulars  and  application  blanks. 


Italian    Men   for  All    Kinds    of    Work,  Each  personally 
known  to  be  of  raod  character. 


LABORERS- 

THE  PROTECTIVE  ITALO-AMERICAN  COMPANY, 


Bowery  Bank  Building,  2.30  Grand  Street 


NEW    YORK,    X.    Y, 


IVULGAN  IRON  WORKS 


CHICAGO 


'mm 


WHEN    MAKING   SURVEYS 

use  the  new  Transparent — Parallkl — Tlexi- 
BLB  Ri"LER.  Scale  and  Protractor. 

FOR    RECORDING  YOUR   NOTES 

It  is  desiRned  expressly  for  this  purpose.     \Vmi<.- 

for  circular     THE  FLEXIBLE  RULER  CO. 

Price   20c    pM    M5N.agaraSt..BurTalo..\.V. 


YOUNG  &  SONS 


En:jBNOINIXRINO  MINING  A\D  OU 
™^rSURVEYINO  mSTRUMEiVrsr^ 


PHILADELPHIA 
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ENGINEERING  CONTRACTING 

ever,  ,-ind  particularly  in  comparing  the 
costs  given  with  the  cost  of  other  tunnel 
lining  work  of  which  the  reader  may  have 
records  we  wish  to  emphasize  the  caution 
given  in  the  closing  paragraphs  of  the  ar- 
ticle. In  the  tunnel  described  we  have  a 
record  of  unusually  economical  work;  the 
lining  was  light  in  design  and  the  work  was 
very  economically  performed. 
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built  entirely  of  glass. 
This  house,  is  is  stated,  is  to  be  erected 
on  Long  Island,  at  a  cost  of  $23,000,  for  a 
Wall  street  broker,  who  will  seek  sanitary 
perfection  and  all  the  health-giving  quali- 
ties from  sunlight  shining  through  the 
roofs  and  walls  as  well  as  the  windows  of 
his  residence.  The  house  will  be  the  size 
of  a  15-room  dwelling,  but  instead  of  hav- 
ing interior  walls  with  hallways  and  doors, 
the  two  floors  are  to  be  divided  off  by 
means  of  Japanese  screens  of  bamboo  and 
paper  as  suits  the  occupant's  fancy.  Hol- 
low glass  blocks  12  in.  long  and  10  in.  thick 
will  be  used  in  the  construction  of  the 
house,  and  cream  colored  blocks  will  prob- 

ably  be  chosen  for  the  walls.     An  elaborate 

system  of  screens  is  to  be  devised  to  regu- 
CONTENTS.  'ate  the  amount  of     sunlight.       Electricity 

•will   be   used   for   lighting   and  great   care 

Editorial:  .^^.jj,  ^^  ^^^^^  -^^  installing  the  wiring  and 

Cost    of    Tunnel      Lining— They      that  plumbing  so  that   at   night  the   house   will 

Live    in    Glass    Houses— The    School  not  look  like  an  X-ray  photograph.     As  the 

Training  of  the  Engineer  as  a  Build-  glass  will  be  tinted  and  therefore  will  not 

£■■    35       be  transparent  the  owner  of  the  house  will 

Articles  :  not  be  obliged  to  follow  the  old  maxim  that 
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Some  Costs  of  Excavating  Earth  with  There  is  a  growing  demand  on  engineer- 

Wheel    Scrapers   and    Portable    Rail-  ing  educators  to  give  more  consideration  to 

way    Dump    Cars 41        the  training  of  engineers  as  builders  in  con- 

A    Brief    Historical    Account    of    the  tradistinction  to  engineers  as  designers  or 

Development  of     Street     Pavements  investigators.     This  demand  is  coming  from 

with    Formula    for    Calculating     the  ""=   students   themselves   as   well  ■  as    from 

Cost   of    Maintenance 42       engineers  in  practice.     In  the  Cornell  Civil 

„,       .    ,      .         ^       ,    T^  .  ,  Engineer  for  Mav.  1007,  a  students'  publica- 

rhe    Isthmian    Canal    Dams      m     the  ,.  ^    ,        ',..,,,, 

,  .  ,        -  ,,,    ,  T^        T      J  1-     o  tion.  we  find  an  editorial  call  for  a  course 

Light  ot  Wachusetts   Dam  Landslip.4»  ^  ,  ,        .  ,        .      ,• 

,,  „  of  lectures  on  cost  keeping  and  estimating. 

Methods  and  Costs  47  ,  ,  ^  j    ,.  ^, 

„  ...  .,  and  among  the  papers  presented  at  the  re- 

Catalogs    uorth  Having    52  ^  °       r  I,     c     •  .    c      ..u     r>    _ 

cent  meeting  of  the  Society  for  the  Promo- 

"  tion  of  Engineering  Education  we  note  par- 

Carefully    worked  out  ticularly   one   by   Mr.   Hugo   Diemer,   con- 

Cost  of  Tunnel    detailed  costs    of    lining  suiting   engineer,   on   courses    in   industrial 

Lining.            tunnels  are  scarce.     It  is  engineering.     Mr.  Diemer's  remarks  are  so 

with    some     satisfaction,  terse  and  to  the  point  that  we  quote  them 

therefore,  that  we  publish  in  this  issue  the  here  as  follows : 

itemized  cost  of  lining  a  single  track  rail-  "Any  manufactured  commodity  before 
way  tunnel  in  one  of  the  far  western  states,  being  put  on  the  market  must  pass 
in  which  the  work  was  so  recorded  as  to  through  the  three  distinct  processes  of  de- 
permit  of  a  close  analysis.  We  risk  nothing  signing,  making  and  testing.  Hitherto 
in  saying  that  this  article  is  the  most  com-  courses  for  educating  mechanical  engineers 
plete  article  of  its  kind  ever  printed,  and  have  concerned  themselves  primarily  with 
it  will  pay  every  railway  engineer  to  study  the  processes  of  designing  and  testing.  The 
it   in   detail.     In   making   this    study,   how-  existing  courses  are   admirably  adapted  to 
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fit  men  for  these  processes.  Our  manufac- 
turing industries  have  now  passed  beyond 
the  pioneer  stage,  and  while  there  is  a  con- 
tinued proportional  annual  increased  de- 
mand for  men  equipped  to  design  and  to 
test,  there  is  a  much  greater  demand  for 
men  equipped  to  deal  successfully  with  the 
process  of  making.  The  relative  economic 
value  of  these  three  processes  may  be  illus- 
trated by  taking  as  an  e.x.Tmple  the  work  of 
a  company  manufacturing  mining  locomo- 
tives. The  pay-roll  of  the  designing  de- 
partment in  a  well-known  company  engaged 
in  this  business  was  $20,000  per  annum; 
that  of  its  testing  department  was  $5,000 
per  annum.  In  the  making  of  the  article, 
exclusive  of  the  aforementioned  depart- 
ments, there  was  spent  in  labor  alone,  $500,- 
000  per  annum.  The  amount  of  money 
spent  in  making  the  machinery  was  25 
times  as  great  as  the  amount  expended  in 
designing,  and  100  times  as  great  as  the 
amount  spent  in  testing.  There  were  500 
men  employed  in  the  making  as  against 
2.S  men  engaged  in  the  designing  and  5  men 
engaged  in  the  testing.  Out  of  the  500  men 
employed  in  the  making  there  were  75  en- 
gaged in  supervisional  and  clerical  work 
connected  with  the  production  department, 
and  in  no  way  connected  with  the  com- 
mercial accounts,  commercial  correspond- 
ence, or  sales.  These  figures  are  given  as 
a  typical  illustration  of  the  relative  number 
of  people  affected  and  the  relative  amounts 
of  money  involved  in  production  as  com- 
pared with  designing  and  testing.  We  are 
unconsciously  limiting  the  field  of  the  grad- 
uate engineer  by  imaginary  barrier  lines 
when  we  do  not  prepare  him  for  the  pro- 
ductive processes." 

This  argument  is  just  as  pertinent  when 
applied  to  the  civil  engineering  courses  of 
the  majority  of  our  engineering  schools. 
In  these  courses  the  great  bulk,  indeed, 
nearly  all,  of  the  student's  time  is  devoted 
to  training  in  designing  and  testing.  The 
man  whose  task  it  is  to  work  out  the  fin- 
ished design  in  timber,  masonry  and  metals 
receives  from  his  college  instruction  very 
little  specific  training  in  the  solution  of  his 
particular  problems.  Take  for  e.xample 
the  very  important  matter  of  cost  keeping 
and  estimating,  few  engineering  schools  if 
any  at  all  give  the  student  any  specific 
training  in  the  methods  to  be  followed.  In 
making  a  call  for  such  a  course,  therefore, 
the  student  editors  of  the  "Cornel!  Civil 
Engineer"  are  voicing  a  real  want  of  the 
student  body. 

It  is  not  our  purpose  here  to  disaiss  in 
detail  the  need  for  engineering  school  train- 
ing in  this  special  field  or  to  outline  the 
way  in  which  this  need  can  be  satisfied. 
These  matters  were  quite  fully  discussed  in 
our  issues  of  July  18  and  25,  1906.  The 
arguments  we  made  a  year  ago  are  even 
more  forcible  now,  furthermore  they  are 
beginning  to  be  understood  and  voiced  by 
students  and  engineers.  It  is  up  to  our 
engineering  schools  to  give  them  most  care- 
ful consideration. 

of  republication  reserved. 
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Cost    of    Lining    a    4,000-ft.    Tunnel 

With  Concrete  and  in  Part 

With  Brick. 

The  following  costs  relate  to  the  lining 
nf  a  comparatively  short  single-track  rail- 
way tunnel.  For  most  of  the  distance  it 
was  lined  with  concrete  side  walls  and 
concrete  arch,  but  for  part  of  the  distance 
a  brick  arch  was  used  instead  of  concrete. 
The  brick  was  used  only  where  it  was  nec- 
essary to  support  the  roof  by  timbering,  for 
wherever  the  roof  would  stand  without 
props  the  concrete  was  used  on  account  of 
its  much  greater  cheapness. 

The  concrete  side  walls  were  14  ft.  high 
and  had  an  average  thickness  of  2J/2  ft. 
Therefore  each  side  wall  averaged  nearly 
1.3  cu.  yds.  per  lin.  ft.,  and  the  two  walls 
averaged  2.59  cu.  yds.  per  lin.  ft.  of  tunnel. 
The  concrete  was  mixed  i  :3  :s.  being,  we 
believe,  unnecessarily  rich  in  cement.  The 
average  amount  of  concrete  placed  in  the 
walls  per  day  was  50  cu.  yds. 

Cost  of  Side  Walls. 

Materials  :  Per  cu.  yd. 

1.33  bbl.  cement  at  $2.00 $2.66 

0.5  cu.  yd.  sand  at  0.18 0.09 

o.~5  cu.  yd.  stone  at  0.55 0.41 

Total    $3.16 

Labor  On  Concrete : 

o.oi   day  foreman  at  $5.00 $0.05 

0.03  day  foreman  at  $3.00 0.09 

0.03  day  engineman  at  $3.00 0.09 

0-35   day   laborer   at  $1.75 0.61 

0.42    Total     $0.84 

Labor.  Removing  Timber.  Building 

Forms.  Excavating.  Etc. : 

0.02  day  foreman  at  $5.00 $0.10 

0.05  day  foreman  at  $3.00 0.15 

0.40  day  laborer  at  $1.75 0.70 

0.47    Total    $0.95 

Miscellaneous : 

0.02  day  engineer  and  supt.  at  $5 $0.10 

Falsework  and  forms,  timber  and  iron  0.07 

Tools,  light,  etc o.io 

Interest    and    depreciation      of     $1,800 

plant  at  20%   per  annum O.09 

Train  service,  0.03  day  work  train  at 

$25    ■' 0.7s 

Summary  Concrete   Side  Walls. 

Per  Cu.  Yd. 

Materials    $3.16 

Labor  on   concrete 0.84 

Labor  removing  timber,  etc 0.95 

Train   service    0.75 

Miscellaneous    0.34 

Total    $6.04 

In  the  two  side  walls  there  were  2.59  cu. 
yds.  of  concrete  per  lin.  ft.  of  tunnel,  hence 
the  cost  of  the  side  walls  was  $6.04X2.59= 
$15.64  per  lin.  ft.  of  tunnel. 

The  concrete  arch  varied  in  thickness, 
averaging  from  14  to  20  ins.  at  the  spring- 
ing line  to  8  to  14  ins.  at  the  crown.  The 
arch  averaged  1.2  cu.  yds.  per  lin.  ft.  of 
tunnel.  About  20  cu.  yds.  of  arch  were 
placed  per  day.  The  arch  concrete  was 
mixed  i  :3  :5  and  the  cost  was  as  follows : 
Cost  of  Concrete  Arch. 

Mr-tcrials:  Per  Cu.  Yd. 

1.36  bbls.  cement,  $2.00 $2.72 

0.05  cu.  yd.  sand.  0.18 0.09 

0.75   cu.   yd.   stone,   O.55 O.41 

Total    $3.22 
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l.S  cu.  yds.  dry  rock  backing  at  0.55.  ..$0.99 
Labor  on  Concrete : 

0.02  day  foreman  at  $5.00 $0.10 

0.12  day  foreman  at    3.00 0.36 

0.88   day   laborer   at     1.75 1.54 


1.02    Total 


. . .   1.96 


...$2.00 


Labor  Placing  1.08  Cu.  Yds.  Rock  Back- 
ing: 

o.oi   day  foreman  at  $5.00 $0.05 

0.51   day  foreman  at     3.00 0.15 

0.55    day   laborer   at      1.75 0.96 


0.61     Total 


1.90. 


...$i.i6 


Labor  Removing     Timbers,     Removing 
Forms.  Excavation,  Etc. : 

0.02  days  foreman  at  $5.00 $0.10 

0.0^  days  foreman  at    3.00 O.12 

0.06  day  carpenter  at    2.50 0.15 

0.40  day  laborer     at     1.75 0.70 


fotal 


. .  .  .  2.06 $1.07 


Train  Service: 
0.06  day  at  $25 $150 

Miscellaneous : 

Engineering    and    supt .- 07 

Falsework,   timber  and  iron 13 

Tools.  light,  etc 12 

Interest  and  depreciation,  $1,800  plant, 

20%  per  annum 0.09 

Summary  Concrete  Arch. 

Per  Cu.  Yd. 

Concrete   materials    $3-22 

Dry  rock  backing  (1.8  c.  y.) 0.99 

Labor  and  concrete  2.00 

Labor  placing  1.8  cu.  yds.  rock  backing  1.16 

Labor   removing   timber,  etc 1.07 

Train   service   hauling  materials 1.50 

Engineering  and  supt 0.07 

Falsework,  timber  and  iron 0.13 

Tools,  light,  etc 0.12 

Interest  and  depreciation  plant 0.09' 


Grand  total   $10.35 

It  will  be  noted  that  the  "train  service" 
is  an  item  that  really  should  be  considered 
as  a  part  of  the  cost  of  the  materials,  for 
the  cost  of  the  sand  and  stone  is  the  cost 
f.  o.  b.  cars  at  the  sand  pit  and  at  the 
quarry,  to  which  should  be  added  the  cost 
of  hauling  them  to  the  tunnel — to-wit,  the 
"train  service." 

Summing  up,  we  have  the  following  as 
the  cost  per  lineal  foot  for  lining  this  sin- 
gle-track tunnel  with  concrete : 

Per  Lin.  Ft. 

2.59  cu  yds.  side  walls  at  $6.04 $1564 

1.20  cu.  yds.  arch  at  10.33 12.40 


3.79  cu.  yds.     Total $9.38 $28.04 

It  should  be  remembered  that  the  higher 
cost  of  the  arch  concrete  is  due  in  large 
measure  to  the  fact  that  1.8  cu.  yds.  of  dry 
rock  packing  above  the  arch  is  included  in 
the  cost  of  the  concrete.  Strictly  speaking, 
this  dry  rock  packing  should  not  be  charged 
against  the  arch  concrete,  and,  segregating 
it,  w'e  have  the  following : 

Per  Lin.  Ft. 
2.59  cu.  yds.  concrete  side 

walls   at $6.04  $1564 

1.20  cu.  vds.  concrete  arch 

at' 8.18  9.82 

2.16  cu.  yds.  dry  rock  at..  0.55  1.19 

Labor  placing  2.16  cu.  yds. 

at   0.64  1.39 


Total    $28.04 

This  is  a  much  more  rational  analysis  of 
the  cost  and  a  still  further  reduction  in  the 
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cost  of  the  arch  concrete  might  be  made 
by  prorating  the  train  service  item  ($1.50 
per  cu.  yd.  concrete).  At  least  half  of  this 
train  service  should  be  charged  to  the  dry 
rock  backing,  for  there  are  1.25  cu.  yds.  of 
sand  and  broken  stone  to  1.80  cu.  yds.  of 
dry  rock  backing. 

The  amount  of  this  dry  rock  backing,  or 
packing,  varies  grejitly  in  different  parts  of 
a  tunnel.  In  the  first  half  of  this  tunnel  it 
averaged  1.8  cu.  yds.  per  lin.  ft.,  while  in 
the  second  half  it  averaged  nearly  2.4  cu. 
yds.  per  lin.  ft.  In  a  subsequent  issue  we 
shall  give  the  cost  of  lining  a  tunnel  that 
averaged  1.4  cu.  yds.  of  dry  rock  packing 
per  lin.  ft. 

.•\s  previously  stated,  part  of  this  tunnel 
was  arched  with  brick  instead  of  concrete. 
About  one-third  of  the  tunnel  was  thus 
arched  with  brick,  laid  2  to  5  rings  thick, 
and  averaging  1.28  cu.  yds.  per  lin.  ft.  of 
tunnel. 

The  average  progress  was  13  lin.  ft.  per 
day.  The  brick  were  254x4x8  ins.  in  size. 
The  cost  of  the  brick  arch  was  as  follows : 

Materials  :  Per  Cu.  Yd. 

500  brick  at $7.00  $3-50 

1.02  bbl.  cement  at   2.00  2.04 

0.4  cu.  yd.  sand  at 0.25  o.io 

Total $5-65 

1.5  cu.  yds.  dry  rock  backing 

at   $0.55  $0,83 

Labor  and  Masonry: 

0.03  day  foreman  at $500  $0.15 

0.03  day  foreman  at 3.00  0.09 

0.32   day  masons  at 3.00  0.96 

0.65   day  laborers  at   1-75  l-M 

0.06  day  sta.  engr.  at 3.50  0.21 

1.09  days.    Total  2.34  $2.55 

Labor  Removing  Timbers,   Moving  Cen- 
ters, Excavating,  Etc. : 

0.02  day  foreman  at $5.00  $0.10 

0.07  day  foreman  at   3.00  0.21 

0.07  day  carpenter  at 2.50  0.18 

0.46  day  laborer  at 1.75  0.81 

0.62  day.    Total 2.10  $1.30 

Labor  Placing  Rock  Backing: 

O.OI   day  foreman  at $500  $0.05 

0.06  day  foreman  at 3.00  0.18 

0.52  day  laborer  at 1.75  0.91 

0.59  day.     Total   1.93  $i.i4 

Train  Service : 
0.06  day  at $25.00  $150 

Miscellaneous: 

Engineering   and   supt $0.04 

Falsework,  timber  and  iron 0.12 

Tools.    light,    etc 0.12 

Interest  and  depreciation,  $r.8oo  plant, 

2oTc  per  annum  0.09 

Total    $0.3- 

Summary  of  Brick  Arch. 

Per  Cu.  Yd. 

Materials   for  masonry $564 

Labor  on  masonry 2.55 

Labor  removing  timber,  etc 1.30 

Train   service    i -50 

Miscellaneous    0.35 

Total $11.24 

Dry  rock  backing  0.83 

Labor  placing  rock  backing 1.14 

Grand  total   $i3-2i 


July  17,  1907. 

The  cost  per  lin.  ft.  of  tunnel  for  lining 
with  a  brick  arch  resting  on  concrete  side 
walls  was  as  follows : 

Per  Lin.  Ft. 
2.59  cu.  yds.  concrete  side 

walls  at   $6.04  $15.64 

1.28  cu.  yds.  brick  arch  at  .11.24  14-39 

1.92  cu.  yds.  rock  backing  at  0.55  1.06 

Labor  placing  1.92  cu.  yd. 

rock  backing  at 0.76  1.46 

Total    $32.55 

The  previous  remarks  about  train  service 
apply  in  this  case  also. 

Xot  much  has  ever  been  published  on  the 
cost  of  tunnel  lining.  Several  examples  of 
such  cost  are  given  in  Gillette's  "Rock  Ex- 
cavation," but  the  costs  there  given  are 
considerably  higher  than  those  above  re- 
corded. In  making  comparisons,  however, 
the  reader  is  cautioned  to  compare  the  cost 
per  cubic  yard  of  lining. as  well  as  the  cost 
per  lineal  foot  of  tunnel.  The  character  of 
the  ground  and  the  opinion  of  the  engineer 
influence  the  thickness  of  the  lining  used, 
so  that  one  tunnel  may  contain  twice  as 
many  cubic  yards  per  lineal  foot  as  another 
tunnel  of  equal  size. 

Masonry  lining  put  in  at  the  time  of  con- 
struction is  obviously  cheaper  than  lining 
put  in  to  replace  an  old  timber  lining.  Not 
only  does  the  passage  of  trains  delay  work, 
but  the  cost  of  removing  the  old  timber 
lining  is  no  small  item  itself.  The  work 
above  described  involved  the  removal  of  an 
old  timber  lining,  yet  it  was  done  at  a  very 
low  cost,  particularly  when  one  considers 
that  it  was  done  by  company  forces  and 
not  by  contract. 

As  for  the  methods  used  in  removing  the 
old  timber  lining  in  this  tunnel  and  putting 
in  the  new  masonry  lining,  a  description  of 
similar  work  is  given  on  pages  339  and  340, 
Gillette's  "Rock  Excavation,"  which  serves 
to  describe  the  methods  used  in  this  case, 
although  a  much  lighter  lining  was  used  in 
this  case. 

In  a  subsequent  issue  we  shall  describe 
in  detail  the  lining  of  a  long  railway  tun- 
nel, giving  the  itemized  cost.  We  shall 
welcome  any  contributions  from  our  read- 
ers on  tunnel  excavation  and  lining. 


During  1906  under  the  direction  of  the 
Board  of  Local  Improvements  of  Chicago, 
111..  467  miles  of  sidewalks  were  construct- 
ed at  a  cost  of  $1,777,000.  Of  this  aggre- 
gate 278  miles  were  cement  sidewalks. 

Concrete  has  been  put  to  some  strange 
uses.  Recently  it  was  successfully  used  to 
patch  up  the  hull  of  a  steamer  which  had 
run  upon  a  rock  and  had  sustained  several 
holes  in  its  iron  hull.  The  largest  hole 
was  about  80  ft.  from  the  bow  and  meas- 
ured about  35  ft.  in  each  direction,  and 
through  this  gap  came  the  rock,  projecting 
for  nearly  11  ft.  into  the  hold.  The  salvage 
company  managed  to  patch  up  this  breach 
by  means  of  concrete,  and  although  leaks 
developed,  the  water  was  pumped  out  of 
the  hold  and  the  ship  towed  40  miles  to  a 
dry  dock. 
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Simple   Tests    of    Portland   Cement. "^^ 

BY  w.  'Curves  t-wi.os.t 
It  is  an  unfortunate  fact  that  tests  of 
cement  are  rarely  made  by  the  average 
small  consumer,  although  the  work  into 
which  the  cement  enters  may  be  fairly  im- 
portant, and  failure  of  the  construction 
through  faulty  materials  may  mean  heavy 
loss  of  money  and  possibly  of  life.  The 
quickly  growing  industry  of  concrete  block 
making  rarely  employs  tested  cement,  al- 
though poor  cement  will  do  far  more  dam- 
age to  these  blocks  than  to  the  heavy  mon- 
oliths of  large  construction,  the  materials 
for  which  are  most  carefully  inspected.  The 
small  consumer  generally  appreciates,  to 
some  extent  at  least,  the  importance  of 
testing,  but  does  not  care  to  assume  the 
annoyance  and  expense  of  employmg  a 
regular  laboratory,  and  can  find  little  that 
he  can  do  himself  or  even  understand  in 
the  elaborate  standard  methods  of  testing 
now  so  widely  circulated. 

The  following  simple  tests  are  therefore 
given  to  meet  this  condition.  These  tests, 
of  course,  are  by  no  means  as  accurate  as 
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Fig.  1. 

those  made  by  regular  methods,  but  if  reg- 
ularly employed  will  ensure  the  user  against 
any  worthless  material  and  will  greatly  en- 
hance the  value  of  his  work.  The  tests  are 
four  in  number — soundness,  time  of  setting, 
purity  and  strength.  The  first  two  should 
be  made  of  every  shipment  of  cement  re- 
ceived, while  the  latter  need  only  be  made 
from  time  to  time  as  desired.  The  methods 
of  making  these  tests  are  as  follows : 

Soundness. — Take  about  half  a  pound  of 
cement,  place  it  on  a  clean  surface  of  metal 
or  glass  and  form  it  into  a  crater.  Into  the 
center  of  the  crater  pour  about  a  fifth  of 
its  weight  of  water  and  mix  thoroughly  by 
hand  or  with  a  trowel  for  a  couple  of  min- 
utes until  a  stiff  and  uniform  paste  is  ob- 
tained. Make  a  ball  of  the  paste  about  2 
ins.  in  diameter  and  drop  it  on  the  table 
from  a  height  of  about  2  ft.  If  the  ball 
flattens  more  than  half  its  depth  the  paste 
is  too  wet ;  if  it  cracks  badly  it  is  too  dry. 
Add  more  cement  or  more  water,  mix  thor- 
oughly and  test  until  the  right  consistency 


'Reprinted  from  the  "Concrete  Review" 
of  the  Association  of  American  Portland 
Cement  Manufacturers.  The  author  dis- 
cusses this  same  subject  more  in  detail  in 
his  book  on  "Practical  Cement  Testing." 
published  bv  The  Myron  C.  Clark  Pub.  Co., 
355   Dearborn   St..   Chicago.  . 

^Engineer  in  charge  Philadelphia  Munici- 
pal Testing  Laboratories. 
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is  obtained,  then  mold  two  balls  about  2  ins. 
in  diameter. 

Take  a  tin  can,  which  has  a  tightly  fit- 
ting cover  and  bend  into  it  a  piece  of  wire 
netting,  as  shown  in  Fig.  i,  about  2  ins. 
from  the  bottom.  Put  about  an  inch  of 
water  into  the  bottom  of  the  can,  place  one 
of  the  balls  on  the  netting,  cover  the  can 
and  pr.t  it  away  in  a  Cool  place  for  24 
hours.  Then  fill  the  can  with  water  to 
cover  the  ball,  remove  the  cover  and  place 
it  on  a  stove  at  such  a  heat  that  the  water 
will  boil  in  about  half  an  hour.  Let  it  boil 
gently  for  three  hours.  Have  a  second  ves- 
sel of  boiling  water  beside  the  can  and  as 
the  water  evaporates  replace  it  with  the 
boiling  water.  Never  add  cold  water,  .\fter 
boiling  three  hours,  remove  the  ball  and 
examine  it. 

A  good  Portland  cement  will  alwa\s  pass 
this  test  and  the  ball  will  remain  sound 
and  hard.  If  the  ball  is  disintegrated  or  if 
it  is  checked  or  cracked  it  generally  indi- 
cates inferior  quality  and  untrustworthy 
material.  Sometimes  failure  in  boiling  is 
caused  by  the  material  being  too  fresh  and 
a  second  test  made  a  month  or  so  later  will 
pass,  showing  that  the  expansive  elements 
have  become  hydrated  and  thus  inert.  In 
general,  however,  it  is  on  the  safe  side 
never  to  use  cement  that  fails  in  boiling. 
If  it  fails  at  first  store  it  away  for  a  month 
and  then  test  again.  If  it  still  fails  it  is 
better  not  to  use  it. 

'Time  of  Setting. — Put  the  second  ball 
made  as  previously  described  in  a  place 
protected  from  the  sun  or  any  other  source 
of  heat  and  from  any  strong  current  of  air. 
At  the  end  of  20  minutes  examine  it,  then 
put  it  away  and  examine  it  again  in  ten 
hours.  The  ball  at  20  minutes  should  be 
still  soft  and  pliable,  damp  on  the  surface 
and  should  not  feel  warm.  At  ten  hours  it 
should  be  dry,  firm  and  hard  enough  so 
that  a  firm  pressure  of  the  thumb  nail  will 
make  no  impression  on  it.  If  the  cement 
begins  to  harden  or  feel  warm  in  less  than 
20  minutes,  it  is  generally  inadvisable  to 
use  it,  since  setting  will  have  begun  before 
the  mortar  or  concrete  is  molded  and  the 
result  will  be  a  weak  and  easily  disinte- 
grated product.  It  is,  of  course,  possible  to 
re-tempcr  such  cement  and  obtain  excellent 
results,  but  this  process  requires  considera- 
ble skill  and  experience  and  therefore  is 
not  usually  to  be  recommended.  Quick 
setting  cement  often  becomes  slow  on  a 
storage  of  a  month  or  two,  so  that  it  is  bet- 
ter to  keep  this  material  than  to  attempt  to 
use  it  earlier  at  the  risk  of  poor  results. 
A  cement  that  does  not  harden  in  ten  hours 
may  ultimately  give  good  results,  but  the 
slow  setting  will  much  delay  the  progress 
of  the  work  and  may  cause  injury  in  re- 
moving the  molds  or  striking  the  centers. 
Safe  practice  will  require  cement  to  set 
between  the  stated  limits. 

Purity. — Take  as  much  cement  as  may  be 
lifted  on  a  five-cent  piece  and  place  it  in  a 
china  or  glass  dish.  Pour  on  it  a  mixture 
of   one  part  of  water  and  three  parts  of 
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nniriatic  acid,  using  a  quantity  c(|ual  to 
atout  tlirec  times  the  volume  of  the  cement. 
Pure  Portland  cement  effervesces  violently 
for  a  second  or  two,  then  forms  a  yellow- 
ish jelly.  A  continued  effervescence  shows 
adulteration  with  limestone  or  natural  ce- 
ment. Cinder  or  sand  is  shown  in  a  sedi- 
ment at  the  bottom  of  the  jelly.  The  pres- 
ence of  slag  is  indicated  by  the  character- 
istic putrid  odor  of  hydrogen  sulphide.  Ce- 
ment containing  any  of  these  adulterations 
should  not  be  used. 

Strciigtli. — It  is  very  difficult  to  deter- 
mine the  strength  of  a  cement  mortar  by 
any  simple  method  and  obtain  results  of 
even  approximate  accuracy.  The  follow- 
ing, however,  is  probably  the  best  of  these 
methods: 


Fig.  2. 

Make  a  mold,  as  shown  in  Fig.  2.  of  a 
planed  board  and  some  i-in.  strips  of  wood. 
Fasten  the  top  strip  to  the  board  and  place 
the  others  on  loosely,  holding  them  in  place 
by  the  wedges  at  the  bottom,  thus  forming 
molds  for  three  prisms  of  mortar  i  in.  by 
1  in.  by  12  ins.  long.  Take  especial  care 
that  the  cross  sections  of  the  prisms  are 
exactly  i  in. 

Take  mortar  from  the  mixing  box  or 
make  some  of  one  part  cement  and  three 
parts  sand,  thoroughly  mixed  dry  and  then 
wetted  to  form  a  stiff  mortar  and  fill  the 
molds,  pressing  the  material  in  firmly  and 
smoothing  the  tops  with  a  trowel.  The 
molds   should   be  oiled   slightly  to  prevent 
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the  mortar  from  sticking.  Put -the  mold 
away  in  a  cool  and,  if  possible,  damp  place 
for  24  hours,  then  remove  the  prisms  of 
mortar  and  place  them  in  fresh  water,  nei- 
ther hot  nor  cold,  for  si.\  or  for  twenty- 
seven  days.  Any  prisms  that  are  chipped 
or  otherwise  defective  should  be  discarded. 
Make  the  apparatus  shown  in  Fig.  3  with 
a  board,  a  round  piece  of  wood  about  one 
inch  in  diameter  and  a  pail.  The  bottom 
knife  edges  are  made  by  cutting  the  round 
piece  of  wood  in  half  and  are  fastened  to 


the  board  exactly  10  ins.  apart,  center  to 
center.  The  center  knife  edge  is  a  round 
piece  of  wood  from  which  a  pail  is  sus- 
pended by  a  cord. 

When  the  test  pieces  are  seven  or  28  days 
old  place  them,  still  wet,  on  the  apparatus 
as  shown  in  the  cut,  taking  care  that  the 
upper  strip  is  exactly  in  the  center  and  at 
right  angles  with  the  prism.  Adjust  the 
pail  so  that  it  is  just  off  the  ground  and 
exactly  under  the  specimen  and  then  slowly 
pour  sand  into  it  until  the  prism  breaks. 
Carefully  weigh  the  bucket  with  the  cord 
and  strip  still  attached.  If  the  prism  is  not 
exactly  i  in.  square,  correct  the  weight  by 
dividing  it  by  the  product  of  its  width 
times  the  square  of  its  depth  in  inches. 

The  approximate  strength  of  the  mortar 
may  then  be   computed  as   follows : 

Tensile   strength^Center   load  multiplied 

by  10. 

Compressive  strength^Center  load  mul- 
tiplied by  50. 

If  the  average  of  three  prisms  tested  in 
this  manner  shows  a  tensile  strength  of  less 
than  120  lbs.  at  seven  days  or  180  lbs  at  28 
days,  for  i  ;,?  nwrtars,  something  is  radically 
inferior  and  wrong  with  either  the  cement 
or  the  sand,  and  the  fault  should  be  thor- 
oughly investigated. 

Tests  made  by  this  method  are,  of  course, 
far  from  being  accurate,  but  they  neverthe- 
less give  a  very  fair  indication  of  the  value 
of  the  material.  In  determining  the  rela- 
tive value  of  different  sands  intended  for 
use  they  will  often  give  most  valuable  and 
useful  information. 

These  tests  described  are,  of  course, 
crude  in  the  extreme,  but  are  vastly  supe- 
rior to  no  tests  at  all,  and  should  be  of 
much  assistance  to  the  small  consumer  in 
securing  good  material.  Insist  on  cement 
that  will  boil  and  set  normally  and  most 
of  the  dangers  of  inferior  cement  will  be 
avoided. 


Under  the  direction  of  the  Board  of 
Local  Improvements  of  Chicago  87.51  miles 
of  street  pavement  were  laid  in  1906  at  a 
total  cost  of  $3,300,000.  This  total  of  87.51 
miles  included  48.07  miles  of  asphalt  pave- 
ment, 31.32  miles  of  macadam,  4.56  miles 
of  brick,  2.86  miles  of  granite  block  and 
7-10  of  a  mile  of  creosoted  block. 


Extensive  improvements  are  planned  by 
the  Japanese  government  for  the  harbor  at 
Kobe.  An  expenditure  of  $1,972,080  for 
the  work  was  approved  last  year  and  this 
year  a  further  sum  of  $6,543,000  has  been 
allotted.  The  work  is  to  be  begun  inmie- 
diatcly  and  is  to  be  completed  in  1914. 
The  preliminary  work  will  consist  of  tilling 
in  and  reclaiming  the  foreshore,  an  area 
of  about  6q  acres,  after  which  four  piers 
are  to  be  built,  each  measuring  1,200  ft. 
long  and  360  ft.  wide.  In  addition  there 
will  be  77  cranes  for  handling  cargo  and  a 
line  of  railway  13  miles  long,  connecting 
the  main  line  and  warehouses.  On  the  east 
side  there  is  to  be  a  breakwater  of  2.130  ft. 


CoEt  Keeping  as  an  Aid  in  Managing 
Men." 

BY    HALBERT    P.    GILLETTE. 

'  It  takes  few  men  to  design  machines 
and  structures,  but  it  takes  many  men  to 
superintend  their  operation.  Therefore  the 
great  tield  of  activity  for  the  engineers  of 
the  future  is  in  the  field  of  operation 
rather  than  of  design. 

Until  very  recent  years,  engineers  have 
rested  satisfied  with  being  the  designers  of 
labor  saving  appliances.  But  now  they  are 
beginning  to  assume  the  broader  and  more 
profitable  function  of  operating  the  plants 
which  their  brains  have  created.  To  han- 
dle the  ordinary  industrial  enterprise  suc- 
cessfully involves :  First,  the  application  of 
engineering  ability  in  selecting  and  im- 
proving the  machines  used ;  second,  man- 
agerial ability  in  organizing  the  workmen, 
and  in  stimulating  them  to  produce  a  large 
output  economically;  and,  third,  advertis- 
ing ability  to  sell  the  product. 

The  man  who  combines  in  himself  the 
maximum  sum  of  these  three  abilties  is  the 
man  best  adapted  to  succeed  as  the  execu- 
tive of  an  industrial  enterprise.  Since  the 
introduction  of  systems  of  cost-analysis 
and  bonus  payments  for  work  doi^.e.  en- 
gineers have  become  best  qualified  to  act 
as  managers  of  manufacturing  plants.  I 
include  contracting  and  railroading  among 
manufacturing  industries,  for  the  contract- 
or manufactures  structures,  and  the  rail- 
roader manufactures  transportation. 

Why  is  it  that  engineers  are  better  quali- 
fied as  managers  to-day  than  they  were  be- 
fore the  introduction  of  modern  method; 
of  cost-keeping  and  cost-aralysis?  I  hope 
to  answer  this  question  in  this  paper. 

Before  cost-analysis  had  been  developed 
to  its  present  stage  of  excellence,  the  suc- 
cessful manager  of  men  was  usually  one 
who  had  relied  upon  his  lynx  eyes  and  his 
knowledge  of  the  weaknesses  of  human 
nature.  He  was  often  a  man  who  owed 
his  success  largely  to  the  fear  he  could 
inspire  in  his  subordinates.  He  was  dom- 
ineering; he  held  his  men  to  their  tasks. 
He  was.  indeed,  an  industrial  captain,  and 
he  used  army  discipline.  He  regarded 
every  worker  as  a  thief  who  would  not 
hesitate  at  petty  larceny  of  time  even  in 
the  face  of  the  foreman,  and  who  delight- 
ed in  grand  larceny  behind  his  back.  His 
foremen  were  his  spies,  and  he  set  himself 
to  spy  upon  his  foremen. 

This  was,  in  essence,  the  old  method  of 
management,  which  has  existed  since  men 
gave  up  making  a  living  by  the  chasirg  of 
beasts  and  began  to  make  beasts  of  them- 
selves by  chasing  one  another.  Literally 
this  is  true.  It  is  degrading  to  have  to 
stand  over  a  man  with  a  club  to  make  him 
work — degrading  to  the  man  with  the  club 
and  degrading  to  the  man  under  the  club. 
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but  more  profitable  to  the  man  with  the 
club. 

Is  it  any  wonder,  then,  that  engineers, 
who  had  tasted  the  pleasures  of  science, 
preferred  to  be  independent  of  all  man- 
agement as  far  as  possible?  And  thej' 
have  been  largely  independent,  whether 
in  the  field  as  surveyors,  or  in  the  office 
as  draftsmen  and  designers.  They  have 
felt  neither  the  club  from  above  nor  have 
they  wielded  it  upon  others  below.  And  I 
tell  you,  gentlemen,  a  few  years  of  such 
freedom  unfits  most  engipeers  to  act  as 
managers  of  men  under  the  old  system  of 
industrial  tyranny.  This  is  one  of  the 
chief  reasons  why  engineers  used  to  be 
noted  for  their  failures  as  contractors  and 
as  managers  generally.  I  say  "used  to  be," 
for  they  no  longer  are. 

Within  the  past  ten  years  I  have  seen 
one  of  my  engineering-friends  after  anoth- 
er work  to  the  head  of  industrial  enter- 
prises, until  I  begin  to  wonder  whether,  in 
the  course  of  the  next  ten  years,  there  will 
be  any  engineers  left  to  practice  surveying, 
drafting  and  the  design  of  structures.  A 
short  time  ago  I  attended  a  reunion  of  my 
own  class,  and  I  found  that  more  than 
half  my  classmates  are  engaged  in  manu- 
facturing of  one  kind  or  another,  and  two 
are  preaching  the  gospel,  the  latter  thus 
demonstrating  the  versatility  of  an  en- 
gineering training. 

You  all  know  many  engineers  at  the 
head  of  successful  contracting  firms,  and 
doubtless  have  felt  a  pride  in  the  fact  that 
engineers  are  winning  their  way  in  that 
most  difficult  kind  of  manufacturing — con- 
tracting. But  I  wonder  whether  the  secret 
of  the  success  of  most  of  these  engineers 
is  also  known  to  you.  Of  course  I  can 
not  speak  for  all  the  engineers  successful 
in  contracting,  but  I  have  yet  to  find  one 
who  does  not  use  a  system  of  cost-keeping. 
I  think  that  this  is  more  than  a  mere  co- 
incidence. In  fact,  I  have  had  many  of 
these  engineers  tell  me  that  their  success 
as  managers  is  due  to  their  use  of  cost- 
keeping  systems. 

To  most  people,  a  cost-keeping  system 
means  nothing  but  a  sort  of  bookkeeping, 
and  they  are  unable  to  understand  how  a 
bookkeeper  can  develop  into  a  successful 
manager.  But  the  truth  is  that  modern 
cost-keeping  involves  cost  analysis,  and 
cost  analysis  involves  a  study  and  compari- 
son of  the  relative  economy  of  men  and 
of  machines,  and  a  study  of  relative  econo- 
my leads  to  improvements,  and  improve- 
ments lead  to  commercial   success. 

Cost-keeping,  in  the  sense  that  I  use  the 
term,  has  for  its  main  object  the  deter- 
mination of  the  eflSciency  of  men.  A  prop- 
er system  of  cost-keeping  tells  you  daily 
what  each  workman  or  each  gang  of  work- 
men has  accomplished.  It  is  better  than  a 
foreman,  for  it  can  not  "stand  in"  with 
the  men.  It  is  better  than  a  foreman,  for 
it  costs  you  less  and  it  tells  you  more.  A 
cost-keeping  system  tells  you  W'ho  are  your 
good  men  and  who  are  your  lazy  men.     It 


shows  you  whom  to  discharge  and  whoin 
to  promote.  It  tells  you  whose  wages  arc 
too  high  and  whose  are  not  high  enough. 
And,  finally,  it  leads  to  that  ideal  condi- 
tion of  industrial  organization  known  as 
profit  sharing.  How  often  have  we  read 
in  novels  of  Utopias  where  all  men  share 
in  the  profits  of  all  business;  and  how 
often  have  we  smiled  with  incredulity  at 
the  prospect.  Yet  Utopia  is  right  here  in 
America,  in  spots,  and  it  is  a  Utopia  far 
more  rational  than  that  of  the  dreamers.  I 
refer  to  those  industrial  Utopias  where 
men  are  paid  a  bonus  for  all  output  over 
and  above  a  prescribed  amount.  That  is 
profit  sharing,  and  it  is  a  profit  sharing 
begotten  by  the  use  of  cost-keeping  sys- 
tems. For  when  a  manager  has  learned, 
by  cost-keeping,  that  certain  men  or  groups 
of  men  produce  more  than  others,  he  soon 
perceives  the  advantage  of  stimulating 
them  to  further  use  of  brain  and  muscle 
by  paying  them  a  bonus  for  each  unit  pro- 
duced in  excess  of  a  prescribed  minimum. , 
The  men  invariably  respond  to  this  stimu- 
lus, and  often  in  a  remarkable  degree.  It 
is  nothing  unusual  for  a  man  to  increase 
his  output  SO  per  cent  upon  the  introduc- 
tion of  a  bonus  system  of  payment.  Each 
man  then  becomes  a  contractor,  and  works 
with  the  zeal  of  a  contractor,  for  his  earn- 
ings increase  as  his  energy  and  ability  in- 
crease. This  is  a  practical  profit  sharing 
that  any  workman  can  understand.  It  is 
not  something  vague  and  intangible,  like 
5  per  cent  per  annum.  It  is  something 
very  real,  for  you  can  feel  it  in  the  pay 
envelope  every  week. 

Cost-keeping,  then,  leads  to  better  man- 
agement by  dispensing  largely  with  sub- 
managers.  It  substitutes  the  record  card 
for  the  big  stick,  yet  the  record  card  itself 
is  the  biggest  stick  ever  devised. 

Now.  for  the  benefit  of  those  who  have 
not  hitherto  given  much  thought  to  the 
subject  of  cost-keeping  and  cost  analysis. 
I  will  outline  a  few  fundamental  principles 
to  be  used. 

A  proper  system  of  cost-keeping  shows 
the  material  used  and  the  labor  performed 
every  working  day — not  every  month,  nor 
every  week,  but  every  day.  The  day  is  the 
unit  of  pay  for  work  done,  and  it  must  be 
made  the  unit  in  measuring  work  accom- 
plished, wherever  the  work  is  of  such  na- 
ture as  to  permit  daily  measurement. 
Often  it  is  not  practicable  to  make  accurate 
daily  measurements  of  work  accomplished. 
Then  it  is  usually  possible  to  estimate,  ap- 
proximately, the  output.  For  example,  you 
may  be  unable  readily  to  measure  the 
yardage  of  concrete  placed  in  a  day,  but 
you  can  record  the  number  of  sacks  of  ce- 
ment used  each  day,  and  thus  closely  es- 
timate the  yardage  of  concrete.  In  devis- 
ing methods  of  approximating  the  output, 
an  engineer  has  a  splendid  chance  to  use 
his  ingenuity  and  his  engineering  knowl- 
edge. 

Xot  long  ago  a  building  contractor  said 
to  me  that  my  theory  of  measuring  daily 


output  might  work  out  all  right  in  manu- 
facturing and  in  contracting  for  engineer- 
ing structures,  but  that  it  would  never  do 
for  house  erection.  "How,"  said  he,  "would 
you  estimate  the  number  of  feet  board 
measure  of  studs,  floor  joists,  and  other 
rough  lumber,  placed  in  the  frame  of  a 
cottage,  day  by  day?  Often  when  you  see 
the  building  at  night  which  you  saw  in  the 
mprning,  you  can  hardly  tell  there  has 
been  any  progress,  and  you  couldn't  pos- 
sibly distinguish  which  sticks  had  been 
placed  during  the  day  from  those  which 
were  put  in  the  day  before." 

I  had  given  this  problem  some  thought. 
and  I  told  him  that,  instead  of  attempting 
to  measure  what  lumber  was  i»  the  build- 
ing, I  would  measure  what  was  not  in  the 
building.  By  this  I  meant  that  I  would 
provide  stock  piles  for  the  lumber,  piling 
each  class  by  "itself,  and  I  would  have  a 
man  measure  or  count  each  pile  at  the 
end  of  the  day.  The  difference  between 
the  stock  pile  records  on  successive  days 
would  show  what  had  gone  into  the  build- 
ing during  the  day. 

This  particular  problem  of  cost-keeping 
on  buildings  is  complicated,  but  it  can  be 
solved  by  any  engineer  who  sets  himself 
to  the  task.  And  to  those  engineers  who 
solve  it  will  come  fortunes,  for  then  one 
engineer  can  successfully  manage  the  erec- 
tion of  a  score  of  residences  at  one  time 
where  now  it  takes  one  contractor  to  every 
two  or  three  small  buildings,  and  gener- 
ally results  in  uneconomic  work  at  that. 

Devising  a  method  or  methods  of  esti- 
mating daily  output  is  fascinating  to  the 
engineer  who  loves  problems  in  cost-keep- 
ing, and  it  is  essentially  the  kind  of  work 
tliat  an  engineer  enjoys. 

Second  only  in  importance  to  securing 
records  of  work  done  is  tlie  devising  of 
ways  that  enable  the  manager  quickly  to 
compare  results  day  by  day.  Here,  again, 
the  engineer  is  in  his  element.  All  en- 
gineers have  been  trained  to  depict  me- 
chanical measurements  and  formulas 
graphically  by  the  aid  of  charts,  diagrams 
and  curves.  Hence  it  is  second  nature  for 
the  engineer  to  plot  a  "cost  curve,"  which 
shows  at  a  glance  the  unit  cost  of  each 
kind  of  work  for  each  day  or  each  week. 

When  a  marked  fluctuation  occurs  in  the 
cost  curve,  indicating  a  rise  or  fall  in  the 
unit  costs,  then  it  is  that  the  manager  can 
usually  visit  the  work  to  advantage.  His 
very  coming  at  such  a  time  is  itself  a  spur 
to  the  men,  for  they  realize  that  he  is 
keeping  in  constant  touch  with  their  prog- 
ress, and  immediately  notices  an  increase 
or  decrease  in  output. 

The  manager  should  be  as  liberal  in 
praise  as  in  condemnation,  and  he  can  usu- 
ally be  just  in  giving  both,  when  he  has  a 
proper  cost-keeping  system  to  guide  him. 

Such  a  system  as  I  am  referring  to  is 
far  different  from  the  ordinary  weekly  or 
monthly  report  which  seldom  shows  a 
trouble  until  it  is  too  late  to  remove  the 
cause  of  it.    An   illustration   will  sen-e  to 
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■Iiow  tht  iliffiTciicc  between  the  old  niotli- 
oel  of  cost-keeping  nnci  the  new. 

You  are  all  famili.ir  with  the  progress 
profile  used  on  railway  work.  At  the  end 
of  each  month  profile  levels  are  run  over 
the  line  of  the  partly  excavated  and  partly 
filled  sections.  This  progress  profile  is 
plotted  on  the  regular  profile  and  the  area 
between  the  original  ground  profile  and  the 
new  profile  is  tinted  with  some  bright  col- 
or, so  that  one  can  see  approximately  how 
much  earth-work  has  been  do;.e  during  the 
month.  To  the  area  excavated  the  fol- 
lowing month,  another  distinctive  color  is 
given,  and  so  on  for  the  succeeding 
months.  A  monthly  estimate  is  made  of 
quantities  excavated,  and  the  yardage  may 
be  written  on  the  colored  area.  The 
railway  engineer  usually  considers  such  a 
chart  sufficient  for  his  purpose,  and  the 
railway  contractor  often  has  even  less  to 
show  him  w^hat  portion  of  his  work  is 
completed  at  any  given  part  of  the  line. 
He  looks  at  his  monthly  payroll  and  he 
looks  at  his  monthly  estimate.  According 
as  one  exceeds  the  other,  he  takes  a  so- 
ciable drink  with  the  engineer,  or  a  soli- 
taire drink  with  himself.  That  is  the  old 
method  of  cost-keeping. 

By  the  modern  method  the  contractor 
receives  a  daily  report  of  work  done  at 
every  cut.  In  rock,  the  report  shows  the 
number  of  lineal  feet  of  holes  drilled,  the 
pounds  of  explosives  used,  a  chart  of  the 
location  and  depth  of  dri.l  holes,  car  loads 
of  rock  hauled  away,  and  such  other  de- 
tails as  are  needed  to  determine  both 
progress  ard  economy  of  work  done.  In- 
stead of  the  old  progress  profile,  he  has  a 
mass  diagram  which  indicates  the  total 
number  of  cubic  yards  in  each  cut.  or  in 
each  group  of  cuts.  On  this  mass  diagram 
the  amount  of  material  removed  each  day 
is  indicated,  and,  since  the  diagram  is 
drawn  to  scale,  the  areas  show  at  a  glance 
the  total  work,  the  amount  done  to  date, 
and  the  amount  remaining  to  be  done.  On 
a  large  mass  diagram  of  the  whole  exca- 
vation it  is  well  to  indicate  the  points  that 
should  be  reached  at  the  end  of  each 
week,  if  the  contract  is  to  be  finished  with- 
in the  time  limit. 

Similar  mass  diagrams  show  the  yard- 
age of  masonry,  and  other  diagrams  are 
prepared  for  the  quantities  of  other  items 
in  the  contract. 

Diagrams  of  this  character  possess  two 
decided  advantages  over  the  tabulated  re- 
ports from  which  they  are  prepared :  First, 
they  permit  of  quick  comparisons  of  prog- 
ress by  days,  by  weeks  and  by  months. 
Second,  they  insure  that  no  reports  are 
omitted  or  sent  in  incomplete.  It  is  easy 
to  overlook  the  omission  of  a  certain  daily 
report,  when  you  are  examining  a  pile  of 
such  reports,  but  on  a  diagram  no  such 
omission  is  possible.  A  diagram  also  en- 
ables one  to  detect  errors  in  recording  or 
calculating  work. 

Mass  diagrams  showing  progress  and 
cost   cur\'es   showing   unit    costs    enable   a 


manager  to  locate  trouble  or  laziness,  and 
to  check  it  at  once. 

In  the  prosecution  of  my  present  work 
of  appraising  the  value  of  the  railways  of 
the  State  of  Washington,  I  have  gone 
through  innumerable  records  of  the  cost  of 
bridges,  culverts,  and  other  structures.  It 
has  been  noteworthy  that  the  cost  of  a 
very  large  percentage  of  structures  has 
exceeded  the  engineers'  estimates ;  and,  in 
such  cases,  the  engineer,  or  the  superin- 
tendent, tries  to  explain  the  cause  of  the 
excess  cost.  The  records  show,  in  most 
cases,  that  neither  of  them  knew  what  the 
cause  was  until  after  the  work  was  fin- 
ished. No  better  example  could  be  found 
of  the  inefficiency  resulting  from  a  lack 
of  the  use  of  modern  methods  of  cost- 
keeping.     Indeed,  I   may  go  a  step   farther 


and  the  cause  thereof.  Surely  if  it  pays  to 
watch  the  movement  of  wagons  with  such 
care,  it  will  pay  to  watch  the  mo\cmcnt 
,  of  trains  in  a  similar  manner,  and  to  study 
and  compare  results  with  even  greater 
care.  Yet,  so  far  as  I  can  learn,  the  de- 
tails of  train  movement  are  not  ordinarily 
plotted  and  studied  with  anything  like  the 
minuteness  which  a  cost-analysis  engineer 
employs  in  managing  the  movement  of 
dirt  trains  over  a  narrow  gauge,  temporary 
track. 

For  the  purpose  of  indicating  the  degree 
of  refinement  of  cost  keeping  which  cer- 
tain contractors  employ,  I  present  here- 
with a  diagram  which  is  susceptible  of 
wide  application.  It  is  like  the  log  of  a 
ship,  in  that  it  shows  the  events  of  each 
day  and  the  progress   from  hour  to  hour. 
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and  say  that  practically  all  the  railroads  o.f 
our  country  are  poorly  managed  in  almost 
every  department,  simply  because  they 
cling  to  out  of  date  methods  of  cost  keep- 
ing. Usually,  however,  they  pride  them- 
selves upon  the  completeness  of  their  rec- 
ords, but,  as  compared  with  the  methods 
of  cost-keeping  used  by  up  to  date  manu- 
facturers and  contractors,  the  average 
railroad  is  in  the  kindergarten  class.  Oc- 
casionally you  will  find  a  division  superin- 
tendent who  occasionally  has  charts  made 
showing  the  daily  movement  of  freight 
trains  over  a  division.  But  I  know  con- 
tractors who  have  similar  charts  made 
every  day  which  show  the  movement  of 
every  wagon  load  to  the  nearest  five  min- 
•  utes  of  time.  They  can  tell  you  not  only 
the  distance  traveled  and  the  number  of 
trips  made  by  each  wagon,  but  each  delay 


The  diagram  is  a  proposed  record  card  to 
be  used  by  section  foremen,  and  it  shows 
the  day's  work  done  by  a  gang  of  section 
men.  The  vertical  lines,  or  ordinates. 
show  the  hours  of  the  day  from  7  a.  ni. 
to  6  p.  m.  and  the  intermediate  quarter 
hours.  The  horizontal  lines,  or  abscissas, 
show  the  number  of  units  of  work  accom- 
plished. The  black  circles  are  holes 
punched  with  a  conductor's  punch.  The 
lines  connecting  the  punch  holes  can  be 
ruled  in  after  the  day's  work  is  done. 

This  particular  card  shows  that  the  gang 
of  men  arrived  at  the  site  of  the  day's 
work  and  started  in  at  7:30  a.  m.  At  10 
a.  m.  they  had  completed  10  units  of  work, 
ar.l  the  key  letter  S  on  the  straight  line 
b(  voen  7:30  and  10  a.  m.  is  found  to  be 
th,-  number  of  rail  lengths  of  track  sur- 
faced and  lined.     .-Vt  10  a.  m   the  gang  be- 
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gan  putting  in  ties,  as  is  indicated  by  the 
key  letter  T  on  the  straight  line  between 
10  a.  m.  and  12  m.  Then  the  curve  of 
work  rises  vertically  from  12  m.  to  i  p. 
m..  indicating  that  no  work  was  dor.e  dur- 
ing the  noon  hour.  From  I  to  2  p.  m.  the 
work  of  putting  in  ties  was  continued.  At 
2  p.  m.  the  gang  began  cutting  grass,  as  is 
indicated  by  the  key  letter  G,  and  quit  at 
5  p.  m.,  having  cut  grass  for  a  distance  of 
55  rail  lengths.  Then  the  curve  of  work 
rises  vertically  from  5  to  o  p.  m.,  and  the 
key  letter  D  shows  that  this  hour  was  lost 
in  picking  up  tools  and  going  home. 

It  will  be  noted  that  a  card  of  this  sort 
gives  a  perfect  log  of  the  day's  work, 
showing  all  delays,  their  cause  and  dura- 
tion, and  number  of  units  of  work  ac- 
complished. On  the  back  of  the  card  a 
series  of  key  letters  should  be  printed  so 
that  the  foreman  can  indicate  on  the  curve 
of  work  any  kind  of  work  done,  and  the 
units  in  which  it  is  measured.  The  rail 
length  is  a  convenient  unit  for  certain 
classes  of  work,  the  distance  between 
telegraph  poles  may  serve  for  other 
classes.  Incidentally,  I  may  add,  all  tele- 
graph poles  on  each  section  should  be  num- 
bered consecutively.  Then  the  foreman 
can  be  required  to  report  the  exact  loca- 
tion of  the  work  by  putting  the  number 
of  the  pole  on  the  curve  of  work  diagram. 
I  venture  to  say  that  with  a  system  of 
this  sort,  and  by  paying  section  men  about 
50  per  cent  more  than  is  the  present  prac- 
tice, it  would  be  an  easy  matter  for  any 
engineer  to  increase  the  average  output 
of  section  men  by  100  per  cent  over  pres- 
ent outputs. 

The  card  shown  herewith  is  obviously 
applicable  to  innumerable  kinds  of  con- 
struction or  manufacturing  where  men 
work  as  individuals  or  in  gangs.  It  be- 
comes complicated  when  a  gang  under  a 
foreman  is  split  up  into  smaller  gangs 
which  are  continually  shifted  from  one 
kind  of  work  to  another.  But  such  shift- 
ing is  usually  unnecessary,  and  can  be  ob- 
viated, as  a  rule,  by  the  use  of  better 
judgment  in  the  management  of  the  work. 
Indeed,  this  very  objection  to  the  use  of 
such  daily  card  reports  points  the  way  to 
better  management  by  indicating  the  lack 
of  reason  for  splitting  gangs  up  into  small 
units  that  putter  away  time. 

I  have  said  that  there  is  a  rapidly  grow- 
ing demand  for  engineers  who  can  de- 
vise and  apply  a  modern  cost-keeping  sys- 
tem. Indicative  of  this  fact  I  may  men- 
tion that  within  the  last  few  months  I 
have  had  many  inquiries  from  very  large 
contracting  firms,  as  well  as  from  engi- 
neering departments  of  the  federal  govern- 
ment, asking  me  to  give  them  the  names  of 
competent  cost-analysis  engineers.  These 
inquiries  are  coming  in  with  increasing 
frequency,  showing  that  the  value  of  the 
services  of  a  cost-analysis  engineer  are 
being  recognized.  Frequently,  however. 
the  salary  offered  would  be  no  inducement 
to  an  engineer  having  a  satisfactory  posi- 
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tion;  but  the  chance  for  advancement  in 
salary  is  intinitely  greater  than  in  the 
ordinary  lines  of  engineering  professional 
work.  Moreover,  the  chance  to  become  a 
partner  in  a  firm  is  much  better  where  a 
man  is  engaged  in  studying  labor  costs 
with  a  view  to  reducing  them,  than  it  is 
where  he  is  engaged  in  studying  designs 
with  a  view  of  saving  materials.  Few  men 
are  capable  of  judging  the  true  worth  of 
the  engineer  who  saves  money  by  an 
economic  design  of  a  bridge  or  by  the  eco- 
nomic location  of  a  railway.  But  no  man 
is  so  blind  as  not  to  be  able  to  see  the 
ability  of  the  engineer  who  reduces  the 
cost  of  excavating  rock  by  10  cents  a  cubic 
yard,  or  who  effects  an  increase  of  5  per 
cent  in  the  tonnage  hauled  over  a  given 
division.  Hence,  it  will  always  be  more 
profitable  to  be  a  cost-analysis  engineer 
than  to  be  a  designing  engineer  or  a  locat- 
ing engineer. 

I  have  used  the  term  cost-analysis  en- 
gineer in  preference  to  cost  keeping  en- 
gineer, for  the  latter  savors  too  much  of 
bookkeeping.  Whatever  the  term  we  use 
to  designate  the  engineer  whose  specialty 
is  the  management  of  men  by  the  aid  of 
cost  analysis,  let  us  clearly  understand 
that  it  takes  originality,  force  of  character, 
and  all  the  arts  of  leadership  to  get  the 
best  results  from  a  cost  keeping  system. 
No  system  will  run  itself.  Success  de- 
pends upon  the  man  behind  it.  I  believe 
that  the  best  man  to  devise  and  apply  a 
cost  keeping  system  is  o.-.e  having  the 
trained  intellect  of  an  engineer — the  man 
to  whom  cost  curves  and  progress  dia- 
grams do  not  seem  to  be  things  devised  to 
make  understanding  difficult  but  to  make  it 
easy. 

Xow  that  there  are  so  many  engineers 
going  into  this  new  field  of  engineering 
activity.  I  wish  to  speak  a  word  in  behalf 
of  the  technical  press.  The  ed:tors  of  tech- 
nical papers  are  always  glad  to  publish 
methods  devised  for  recording  work  and 
for  increasing  the  economy  of  production. 
But.  whether  deterred  by  mere  inertia  or 
by  a  feeling  that  to  be  a  writer  is  be- 
littling to  an  engineer's  reputation,  it  is  a 
fact  few  civil  engineers  have  ever  written 
on  the  subject  of  cost  keeping.  Possibly 
there  are  fewer  now  engaged  in  such  work 
than  I  think  there  are.  But  if  any  there 
are  who  hesitate  to  write  because  they  fear 
to  be  regarded  as  writers  rather  than  as 
doers  of  things.  I  would  say  that  some  of 
the  ablest  of  doers  have  been  able  writers 
also.  -Ability  in  technical  writing  is  not 
judged  by  the  mere  graceful  flow  of  sen- 
tences, but  by  the  skill  as  a  reasoner  which 
is  displayed  in  the  presentation  of  the  sub- 
ject. A  shallow  reasoner.  or  a  mere  copy- 
ist, can  hope  for  no  reputation  from  his 
writings,  however  frequent  or  voluminous 
they  may  be.  On  the  other  hand,  a  sound 
reasoner  has  nothing  to  lose  and  much  to 
gain  by  writing.  Nor  should  anyone  offer 
lack  of  aptitude  at  writing  as  an  excuse 
for  not   writing.     Any  man   who  can   talk 
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well  can  write  well,  and  any  man  who 
knows  his  subject  well  can  do  both.  A 
printing  press  is  a  phonograph  for  the 
brain,  and  printed  pages  are  its  records. 
Every  cost  analysis  engineer  shou:d  go  on 
record  at  least  once  in  his  career,  and  there 
are  those  to  whom  a  fortune  will  come  as 
a  result  of  having  been  heard  by  the  world 
that  once. 


Some  Costs  of  Excavating  Earth  With 
Wheel  Scraperi  and  Portable 
Railway  Dump  Cars. 
In  excavating  some  25,000  cu.  yds.  of 
earth  for  the  construction  of  a  railway 
siding  for  the  Pennsylvania  Railroad  near 
Homewood,  Pa.,  wheel  scrapers  and  Kop- 
pel  portable  track  and  dump  cars  were  used 
side  by  side.  About  two-thirds  of  the  ma- 
terial were  handled  by  the  cars  and  the 
remainder  by  scrapers.  From  figures  fur- 
nished us  by  the  .\rthur  Koppel  Co..  Pitts- 
burg. Pa.,  and  compiled  by  Dodge  &  Day. 
Engineers,  Philadelphia,  Pa.,  we  are  able 
to  give  the  following  comparative  records 
of  the  two  methods  of  handling  the  mate- 
rial during  one  month  when  the  conditions 
under  which  the  car  and  scraper  outfits 
worked  were  practically  identical.  The 
dates  as  recorded  and  furnished  us  do  not 
permit  of  any  exact  analysis  and  compari- 
son in  detail,  and  they  are  given  here  as 
partial  figures  only. 

Wheel  Scraper  Work:— The  wheel  scraper 
work  was  nearly  all  borrow  pit  work,  the 
soil  being  good  average  earth,  easily  plowed 
with  a  three-horse  grading  plow.  The  haul 
was  from  150  to  450  ft.  and  averaged  350 
ft.  No.  3  Western  wheel  scrapers  were 
used,  the  number  varying  to  suit  the  haul, 
and  a  lo-hour  day  was  worked.  The  labor 
prices  were  as  follows : 

I   three-horse  snap  team  at $5.00 

I  tliree-horse  plow  team  at 7.50 

1  foreman  at  3.00 

2  scraper  loaders  at  i  .75 

I  dumpman  at  1.-5 

Two-horse  scraper  teams  at 5.00 

Table  I  shows  the  cost  of  wheel  scraper 
work  for  a  period  of  eight  days.  In  this 
table  the  figures  showing  number  of  scraper  ' 
loads,  the  cubic  yards  excavated  and  the 
total  daily  cost  are  those  given  by  Messrs. 
Dodge  &  Day;  the  figures  of  average 
scraper  load  and  cost  per  cubic  yard  have 
been  computed.  The  column  of  average 
loads  indicates  that  the  total  yardage  was 
calculated  by  multiplying  the  number  of 
scraper  loads  by  0.4  cu.  yds.,  which,  accord- 
ing to  Gillette's  "Hand  Book  of  Cost 
Data,"  is  about  the  average  load  "place 
measure"  of  No.  3  wheel  scrapers. 

Kopficl  Car  Work. — The  dump  car  work 
was  in  a  wide  cut  and  borrow  pit ;  the  av- 
erage depth  was  about  5  ft.  About  one- 
third  of  the  material  was  a  hard,  gravelly 
clay  which  could  be  plowed  only  by  a 
three-horse  rooter  plow.     All  material  was- 
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plowed  aiul  shoveled  into  tlic  cars.    The  a  Brief  Historical  Account  of  the  De- 
avcrage  shovel  gang  was  four  men  to  a  car.         yelopment   of   Street   Pavements. 
Kiiiircl  J4-111.  gage  portable  track  was  used,  .^r-  ■    ^^  ,     ,      -,         .      . 
with  the  satne  firm's  standard  double  side               ^ith  Formula  for  Calculating 
dump  cars  of  i  cu.  yd.  capacity  each.    The                    the  Cost  of  Maintenance.* 
cars   were  operated   in  two  trains  of   four                        "^'  georce  m.  tii.lso.m.T 
cars  each.     The  car  dump   was  on  a   light            Thirty  years  ago  there  was  not  a  mile  of 
trestle    averaging    about    20    ft.    in    height.  pavement  in  existence  such  as  is  considered 
constructed    of    round    timber    cut    in    the  standard  at  the  present  time — it  will  there- 
vicinity.      The    main    track    from    the    car  fore    be    of    interest    to    study    the    causes 
dump  led  down  into  the  pit  with  temporary  which  led  to  the  use  of  the  different  mate- 

TABLE    1 — Showing    Cost    of    Excavation    by  Wheel  Scrapers  and  Plows  for  Railway  Siding  at 

Homewood,  Pa. 

No.  ol  Total  Average  Cost 

Scraper  Cubic  Load  Total  Per 

Date.           Weather.                                           Loads.  Yards.  Cu.  Yds.        Cost.  Cu.  Yi. 

Sept.  11.     Fair 352  141  0.401  J38.07  $0,270 

Sept.  21.     Wet  and  muddy 352  •         141  0.401  38.07  0.270 

Sept.  22.     Wet  and  mudd.v 576  230  0.399  60.70  0.263 

Sept.  24.     Fair 572  229  0.401  50.84  0.222 

Sept.  25.     Fair 528  211  0.399  59.74  0.283 

Sept.  26.     Fair 580  232  0.400  56.04  0.241 

Sept.  27.     Fair 473  1S9  0.399  44.07  0.233 

Sept.  2S.     Fair 473  189  0.399  57.18  0.302 

Totals 3906  1562  $404.71  

Averages ...  0.39975        $0.26505' 

•This  figure  is  obtained  b.v  dividing  the  sum  $2,084.  of  tlie  figures  in  the  last  column, 
by  eight,  the  number  of  items.  B.v  dividing  the  total  yardage  handled  into  the  total  cost 
we  get  $404.71  H-  1662  =  $0.2584. 

Spur  tracks  branching  off  over  the  bottom.  rials   in   vogue  at  that  time  and  also  what 

Plowing  was  done  on  both  sides  of  these  led  to  the  changes  that  have  resulted  in  the 

spur  tracks.     The  average  haul  was  650  ft.  adoption  of  the  materials  now  in  use. 

and  a  four-car  train  w'as  easily  handled  by  it  is  said  that  the  remains  of  an  old  road 

one   horse.      A    10-hour    day    wa?    worked.  formed   of  broken   stone   have   been   found 

The  labor  prices  were  as  follows:  near  the  great  pyrainid  in  Egypt;  this  road 

I  foreman  at  $,?oo  was   undoubtedly  constructed   for  the  pur- 

I  plow  team  at  7-50  pose    of   carrying    stone    across    the    sandy 

I  one-horse  team  at  3.00  desert  for  use  in  the  construction  of  that 

3  dumpmen  at   1.65  pyramid.     As  this  pyramid  was  built  about 

Trackmen  at  2.00  4000  B.  C.  this  road  is  unquestionably  the 

Laborers  at   1.65  oldest  one  on  record.     When  the   Romans 

Table  II  shows  the  cost  of  the  dump  car  invaded  .Africa  for  the  destruction  of  Car-' 

TABLE  II. — Showing  Cost  of  Excavation    by    Koppel    Cars   and    Shoveling  for   Railway  Siding 

at   Homewood,   Pa. 

Xo.  of  Total  Average  Cost 

Train  Cubic  Load  Total  Per 

Date.          Weather.                                          Loads.  Yards.  Cu.  Yds.  Cost.  Cu.  Yd. 

Sept.  11.     Fair 50                   162  3.25  $42.70  $0,263 

Sept.  12.     Fair 55                  179  3.25  48.31  0.269 

Sept.  13.     Showers 30                  128  3.25  21.07  0.164 

Sept.  14.     Very   wet 62                 200  3.25  41.48  0.207 

Sept.  15.     Fair 58                  189  3.25  41.16  0.217 

Sept.  17.     Fair 70                  227  3.25  50.61  0.223 

Sept.  18.     Very  hot 65                  211  3.25  49.00  0.232 

Sept.  19.     Very   hot 73                  237  3.25  51.17  0.216 

Sept.  21.     Wet    and    muddy 48                  156  3.25  56.12  0.359 

Sept.  22.     Wet   and    muddy 48                   156  3.25  55.16  0.353 

Sept.  24.     Fair 57                   185  3.25  44.63  0.241 

Sept.  25.     Fair 68                   170.  2.50  43.19  0.254 

Seut.  26.     Fair 72                   180  2.50  46.18  0.256 

Sept.  27.     Fair 6S                   170  2.50  45.73  0.269 

Sept.  28.     Fair 68                   170  2.50  56.74  0.334 

Totals  and  average 892  2720  $693.25  $0.2556 

Note.— Referring  to  the  costs  of  35.9  cts.  on  Sept.  21  and  of  35.3  cts.  on  Sept.  22,  Messrs. 
Dodge  &  Day  remark  that  "these  were  so  much  higher  than  the  others  that  thev  tend  to 
show  some  error  in  the  foreman's  report  as  turned  in  or  else  some  unusually  unfavorable 
conditions.      For    this   reason    it   appears    fairer    to    leave  them  out  altogether." 

work  for  a  period  of  15  days.    In  this  table  thage  about   150  B.   C.   they  found  a  well 

the  costs  per  cubic   yard   have   been   com-  established   road   system   which  aided  them 

puted  and  the  other  figures  taken  from  the  very  materially  in  the  mobilization  of  their 

records  furnished  us.     It  may  be  noted  here  armies.     The   practical  use  of  these   roads 

that  these  costs  include  the  cost  of  build-  evidently   led   them  to   construct  others   in 

mg  the  trestle.  their    subsequent     invasions     in     European 

countries,  as  wherever  they  went  they  left 

The   Emperor   of   Germany   has   granted  a   large  extent  of  well  constructed    roads. 

provisional  approval  to  the  decision  of  the  Pavements  proper,  however,  were  not  very 

German   .Automobile   Club   to  construct   at  much  in  use  until  later  times.     Rome  had 

Eilfel,    Rhenish    Prussia,    a    motocar    race  its  first   pavements  in  the   fourth  and  fifth 

track  50  miles  long  and  30  ft.  in  width,  to  centuries  after  the  founding  of  the  city,  and 

be  laid  out  over  valleys,  hills  and  bridges       

,  .      ,  J       -^i.        1  A  paper  read  before  the  Mechanical  and 

and    around    sharp    curves    and    with    other        Engineering   Section   of   the   Franklin   Instl- 

difi^culties  in  order  to  render  the  course  as       '"'•'•  ^"""^^  i^,  1906. 

,  .,  ,  tChief    Engineer.    Bureau     of     Highways, 

natural   as   possible.  Borough   of  Brooklyn,  New  York  City. 


the  first  pavements  in  Paris  were  laid  in 
iif<4,  when  the' city  already  had  a  popula- 
tion of  about  200,000.  The  Strand,  London, 
was  ordered  paved  by  an  act  of  parliament 
in  the  fourteenth  century,  when  its  popu- 
lation was  100,000.  When  it  is  considered 
that  cities  at  the  present  time  containing 
five  or  ten  thousand  people  have  a  consid- 
erable amount  of  pavements,  it  must  seem 
strange  that  these  older  cities  existed  so 
long  with  unimproved  streets.  The  expla- 
nation of  this  is  that  besides  their  lack  of 
civilization,  there  was  very  little  traffic  car- 
ried on  by  means  of  wagons,  most  of  it 
being  done  by  means  of  pack-horses  and 
other  beasts  of  burden.  It  is  said  that  in 
the  reign  of  Queen  Elizabeth  only  420  carts 
were  allowed  on  the  streets  of  London,  the 
merchandise  all  being  carried  on  pack- 
horses  ;  and  one  hundred  years  later  trains 
of  pack-horses  were  regularly  started  from 
London  to  different  parts  of  England.  In 
1625,  in  a  population  of  265,000,  there  were 
only  twenty  hackney  coaches  in  use.  All 
traveling  in  France  was  done  on  horseback 
until  the  latter  part  of  the  si.xteenth  cen- 
tury. In  the  city  of  Paris  in  1550  there 
were  only  three  carriages.  The  oldest 
pavements  this  generation  has  been  able  to 
see  are  those  that  have  been  disclosed  by 
the  excavation  of  the  streets  of  Pompeii ; 
the  streets  were  narrow  and  the  roadway 
was  formed  of  large  and  irregularly  shaped 
stones,  laid  flatwise.  These  pavements  are 
in  a  good  state  of  preservation  and  are  fair 
samples  of  work  of  that  character  done 
2.000  years  ago. 

.As  late  as  1826  an  engineer  in  London 
who  had  been  investigating  pavements  on 
the  continent  wrote  as  follows :  "Florence, 
Sienna,  Milan  and  other  Italian  cities  have 
pavements  with  specially  prepared  wheel 
tracks.  These  tracks  are  three  feet  in 
width,  made  of  large  and  well  laid  stones. 
They  are  about  four  feet  apart  and  the 
space  between  paved  with  smaller  stones." 

He  also  says  these  pavements  as  well  as 
similar  ones  he  saw  in  Rome  are  the  best 
he  has  ever  seen,  but  he  adds  that  they  arc 
too  expensive  for  London.  When  the  rela- 
tive importance  of  these  cities  and  London 
at  the  present  time  are  considered  this 
statement  is  very  interesting.  .As  a  rule 
the  early  pavements  were  made  of  large 
and  irregularly  shaped  stones,  laid  flat  and 
with  very  little  care.  As  traffic  increased, 
however,  the  necessity  of  better  streets  be- 
came apparent  and  the  character  of  the 
pavement  gradually  improved.  The  stones 
were  selected  with  more  care  and  shaped 
roughly  so  as  to  make  a  smoother  surface. 
In  Italy  the  development  took  the  line  of 
large  flat  stones,  oblong  in  shape,  approxi- 
mately two  or  three  feet  long  and  twelve 
or  eighteen  inches  wide.  Such  stones  could 
not,  however,  prove  satisfactory  and  were 
not  long  used  where  the  traffic  was  heavy. 
Some  streets  in  Italy  are  paved  with  such 
stones  at  the  present  time.  The  well-known 
cobble  stone  was  also  used  in  the  develop- 
ment   of    pavements.      It    came    into    very 
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general  use  probably  on  account  of  its 
availability  and  cheapness.  As  the  devel- 
opment continued  it  resulted  in  the  forma- 
tion of  what  is  known  as  the  Belgian  block. 
These  blocks  were  so  called  because  first 
used  in  Belgium  and  were  in  shape  prac- 
tically cubical  blocks.  They  make  a  very 
good  and  serviceable  pavement,  but  are  ex- 
pensive. Following  this  came  the  oblong 
granite  blocks  such  as  are  in  use  in  our 
American  cities  at  the  present  time. 
.  The  development  of  pavements  in  this 
country  was  practically  the  same  as  that  in 
Europe,  although  very  few  of  the  large  fiat 
stones  were  used.  Probably  the  first  pave- 
ment laid  in  America  was  laid  on  a  street 
in  Pemaquid,  on  the  coast  of  Maine,  in 
1626.  This  pavement  has  been  unknown 
until  recently,  when  it  was  discovered  by  a 
fanner  who  in  ploughing  up  his  field  met 
with  an  obstruction.  On  investigation  a 
well  defined  paved  street  was  discovered 
and  from  the  best  information  available  it 
was  thought  that  this  must  have  been  laid 
about  1626;  the  material  was  cobble  stone. 
Cobble  stone  pavements  were  laid  in  New 
York  and  Boston  practically  at  the  same 
time,  viz.,  1656.  In  the  early  days  of  New 
York  the  Dutch  built  several  breweries  on 
the  road  lying  between  Broad  and  White- 
hall streets,  which  has  since  been  called 
Brewer  street.  The  brewery  wagons  cre- 
ated such  a  dust  that  the  wives  of  the  good 
burghers  made  complaints  and  finally  the 
roadway  was  paved  with  stones.  The  street 
was  then  known  as  the  stone  street  and  it 
was  visited  as  a  curiosity  by  a  great  many 
people.  Since  that  time  the  name  has  been 
changed  to  Stone  street,  by  which  it  is 
known  at  the  present  time. 

It  is  possible  to  trace  the  laying  of  pave- 
ments in  the  city  of  New  York  quite  com- 
pletely. Cobble  stones  were  used  entirely 
until  1849  as  the  regular  material,  although 
a  few  wooden  blocks  had  been  laid  experi- 
mentally in  lower  Broadway  in  1835.  In 
1849  Broadway  was  paved  as  far  north  as 
Franklin  St.  with  what  was  known  as  Russ 
blocks.  These  blocks  were  from  2  to  3  ft. 
square  and  on  grades  were  grooved  in 
order  to  give  better  foothold  for  the  horses. 
This  pavement  was  relaid  in  1868.  In  1865 
an  experimental  iron  pavement  was  laid  on 
Cortland  St.  This  consisted  of  short  cast- 
iron  cj'linders  placed  on  end  with  the  spaces 
between  and  the  interior  of  the  cyhnders 
filled  with  gravel.  Other  similar  pave- 
ments to  this  have  been  laid  with  the 
spaces  filled  with  cement  concrete.  As 
might  have  been  expected,  this  pavement 
was  not  satisfactory. 

The  so-called  Belgian  blocks  were  laid 
for  the  first  time  on  the  Bowery  in  1852 
and  came  into  general  use  in  1859.  They 
were  supposed  to  be,  and  were,  an  improve- 
ment over  the  old  cobble  stone  pavement. 
It  was  soon  found  they  would  not  make 
a  satisfactory  pavement  and  in  1876  the 
present  well-known  granite  blocks  were 
used.  What  is  known  as  the  Guidet  Patent 
Granite  Blocks  had  been  laid  a  few  years 


previously.  These  blocks  were  practically 
the  same  as  the  granite  blocks  used  today. 
Quite  a  quantity  of  this  pavement  was  laid 
in  Brooklyn  in  1869  at  a  cost  of  about  $7 
per  yard  on  a  sand  base.  Although  the 
patentee  claimed  royalty  and  brought  suit 
against  the  city  for  the  use  of  these  blocks, 
the  final  decision  of  the  court  was  against 
him  and  no  royalty  was  recovered.  The 
blocks  were  very  large,  some  of  them  still 
remaining  on  one  of  the  Brooklyn  streets 
at  the  present  time,  being  five  to  six  inches 
wide  and  from  eighteen  to  twenty  inches 
long. 

Asphalt  in  an  experimental  way  was  laid 
near  the  Battery  in  1871.  The  condition  of 
the  New  York  pavements  was  such  that  a 
general  scheme  for  their  improvement  was 
adopted  in  i88g,  special  legislation  being 
obtained  for  issuing  bonds  for  carrying  out 
the  work.  From  this  time  dates  the  begin- 
ning of  the  present  improved  pavements  in 
New  York  city. 

Cobble  stones  were  used  very  largely  in 
cities  near  the  coast — Brookljn,  Philadel- 
phia and  Baltimore  probably  having  the 
largest  quantities.  According  to  a  bulletin 
issued  in  1899  by  the  United  States  Depart- 
ment of  Labor,  Baltimore  had  5,815,610  sq. 
yds.  of  cobble  stone  pavement.  New  York 
city  4,213,616  sq.  yds.  and  Philadelphia 
2,920,664  sq.  yds.  This  amount  has  been 
reduced  in  Brooklyn  to  78  miles,  or  about 
160,000  sq.  yds.  (the  other  boroughs  in  New 
York  city  having  practically  no  cobble  stone 
pavements),  and  to  61.4  miles  in  Philadel- 
phia. 

In  1843  a  committee  of  engineers  was 
appointed  by  your  own  Franklin  Institute 
for  the  purpose  of  investigating  and  re- 
porting upon  the  best  material  to  be  used 
by  the  city  of  Philadelphia.  After  a  care- 
ful examination  this  committee  reported  in 
favor  of  three  kinds  of  pavements ;  the 
first  to  consist  of  dressed  stone  blocks,  laid 
in  diagonal  courses,  the  blocks  to  be  8  in. 
deep,  7  to  9  ins.  wide  and  8  to  10  ins.  long. 
This  pavement  was  estimated  to  cost  $3  per 
sq.  yd.  On  streets  of  the  second  class  the 
pavement  was  to  consist  of  two  stone  tram- 
ways to  accommodate  traffic  in  both  direc- 
tions—the spaces  between  the  trams  and 
curbs  to  be  paved  with  cobble.  This  pave- 
ment was  estimated  to  cost  $1  per  sq.  yd. 
The  streets  of  the  third  class  were  to  be 
paved  with  cobble  stones.  The  committee 
reported  as  the  best  shape  for  the  cobble 
stone:  "They  would  be  prolate  spheroid 
generated  by  an  ellipse  of  which  the  major 
axis  is  double  the  length  of  the  minor." 
This  report  seems  to  have  met  with  the  fate 
of  most  such  reports,  as  in  I884 :  forty-one 
years  after  its  date  93  per  cent  of  the  entire 
pavements  in  Philadelphia  were  cobble 
stone,  the  entire  length  of  the  pavement 
being  535  miles.  How  closely  the  shape 
recommended  by  the  committee  was  fol- 
lowed out  in  other  cities  is  illustrated  by  a 
stone  the  speaker  once  measured  in  a 
Brooklyn  street,  which  was  3  ft.  10  in.  long 


by   II   in.   wide  and  he  never  learned  how 
deep. 

Wood  as  a  paving  material  seems  to  have 
been  used  in  this  country  in  cycles  of  20 
years.  During  the  forties  wood  was  adopt- 
ed quite  extensively  in  Philadelphia,  New 
York  and  Boston.  No  particular  attempt 
was  made  to  select  suitable  kinds  or  lay  it 
in  any  special  manner  apd  the  result  was 
what  might  have  been  anticipated,  very  un- 
satisfactory, and  its  use  was  soon  discon- 
tinued. In  the  sixties  the  well-known 
Nicholson  wood  pavement  was  used  to 
quite  an  extent  throughout  the  country  and 
for  a  few  years  gave  quite  satisfactory  re- 
sults, but  the  uneven  decay  and  wear  of 
the  wood  soon  caused  the  pavement  to  be- 
come rough  and  it  lost  its  popularity.  In 
the  eighties  the  cedar  block  pavement  craze 
spread  throughout  the  growing  cities  in  the 
west  and  many  million  yards  of  this  pave- 
ment were  laid.  It  was  only  a  makeshift 
pavement  and  in  a  comparatively  few  years 
was  not  seriously  considered  as  a  paving 
material  and  not  used  to  any  great  extent 
except  in  Chicago.  In  the  present  decade 
the  use  of  wood  has  again  come  to  the 
front  and  it  is  not  only  being  seriously 
considered,  but  has  been  generally  adopted 
as  a  suitable  paving  material.  It  must  be 
remembered,  however,  that  it  is  a  very  dif- 
ferent material  from  what  has  ever  been 
used  before,  as  not  only  the  best  quality  of 
wood  is  selected,  but  it  is  treated  chemically 
so  that  it  win  not  decay,  and  the  length  of 
its  life  will  depend  upon  the  amount  of 
traffic  it  sustains.  This  is  the  theory  of  the 
promoters  and  present  experience  seems  to 
justify  their  claims.  Wood  has  been  used 
in  the  larger  cities  of  Europe  for  quite  a 
number  of  years  and  there  it  is  generally 
untreated.  Pine  and  deal  wood  are  used 
as  well  as  hard  woods  imported  from  Aus- 
tralia. The  conditions  in  these  cities,  how- 
ever, are  different  from  those  in  .\raerican 
cities,  as  the  traffic  in  London  and  Paris  is 
such  that  the  blocks  wear  out  before  they 
decay,  so  they  do  not  require  to  be  treated 
chemically. 

.■\sphalt  was  first  used  in  any  great 
amount  in  Washington,  when  Pennsylvania 
Ave.  was  paved  with  it  in  1876.  The  suc- 
cess of  this  pavement  was  such  that  it 
gradually  grew  into  popularity :  it  is  prob- 
able that  during  1905  a  greater  mileage  of 
this  pavement  was  laid  in  the  larger  cities 
than  that  of  any  other  kind.  The  accom- 
panying table  shows  the  changes  in  the 
character  of  the  pavements  in  the  cities  of 
Brooklyn,  Boston,  Buffalo,  Chicago,  New 
York,  Philadelphia,  St.  Louis  and  Wash- 
ington. This  table  shows  very  plainly  the 
popularity  of  asphalt  as  a  paving  material 
and  also  that  of  brick.  It  is  undoubtedly 
true  that  if  the  smaller  cities,  in  the  middle 
west  especially,  had  been  used  as  examples, 
a  much  larger  proportion  of  brick  pave- 
ment would  have  been  shown.  A  great 
deal  of  experimenting  has  been  done  in 
trying  to  secure  good  pavements  and  the 
best  material  with  which  to  construct  them. 
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In  i8~4  seventy-six  patents  had  been  issued 
by  tlie  government  for  constructing  pave- 
ments of  coal  tar,  asph.Tit  and  other  bitumi- 
nous material,  and  pavements  more  or  less 
successful  have  been  laid  in  this  country 
and  in  Europe  of  wood,  asphalt,  coal  tar, 
cement  concrete,  iron,  brick,  India  rubber, 
shells,  gravel,  slag  blocks  and  even  glass 
and  hay.  .\t  the  present  time  the  following 
pavements  are  considered  standard :  As- 
phalt, wood  block,  stone  block,  asphalt 
block,  brick  and  bitulithic  pavements.  A 
large  amount  of  macadam  is  being  laid 
every  year,  but  it  cannot  be  considered  a 
standard  pavement. 

Asfhalt  Pavements. — Asphalt  pavements 
were  first  laid  in  the  city  of  Paris,  the  first 
street  being  paved  in  1854.  These  pave- 
ments were  very  popular  in  Paris,  but  were 
not  entirely  satisfactory  on  account  of  slip- 
periness.  The  European  pavements  were 
of  a  different  character  than  those  of  this 
country.  The  former  consist  of  asphaltic 
rock,  which  is  taken  from  the  mines, 
ground,  then  heated  and  transported  to  the 
street,  where  it  is  compressed  by  tamping 
and  rolling  so  as  to  reproduce  the  original 
rock  as  nearly  as  possible.  The  stone  con- 
taining the  asphalt  is  lime  stone  and  for 
that  reason  the  pavement  is  slippery.  The 
entire  pavement  must  be  transported  from 
the  mine  to  the  plant  and  then  to  the  street, 
so  that  the  expense  is  comparatively  large 
where  the  mines  are  a  long  distance  from 
the  streets  to  be  paved. 

The  success  of  these  European  pave- 
ments, however,  was  such  that  experiments 
were  made  in  this  country  in  the  si.xties  to 
reproduce  if  possible  the  European  pave- 
ments or  something  equivalent  thereto.  The 
original  bituminous  pavements  were  made 
of  coal  tar,  the  first  one  probably  in  Brook- 
lyn, in  1868.  Washington  laid  a  large 
amount  of  coal  tar  pavement,  some  of 
which  is  in  existence  to-day,  having  been 
down  over  30  years.  Coal  tar,  however,  is 
not  a  stable  or  even  material,  and  while 
some  of  these  pavements  were  durable  oth- 
ers disintegrated  in  one  or  two  years,  so 
that  coal  tar  as  a  paving  material  lost  caste 
and  asphalt  from  the  Island  of  Trinidad 
was  used  as  a  cementing  material.  These 
original  coal  t«r  pavements  consisted  of 
sand  and  gravel  bound  together  with  coal 
tar. 

Asphalt  is  a  hard  natural  bitumen  found 
in  nature.  It  is  quite  generally  scattered 
over  the  earth's  surface.  It  is  formed  from 
petroleum  oil  in  nature's  great  distillery, 
requiring  no  one  knows  how  long  for  its 
formation.  It  has  been  seen  in  California 
in  every  grade  of  its  distillation  from  the 
crude  oil  to  the  hard  asphalt.  Asphalt  is 
also  produced  by  the  artificial  distillation 
of  these  California  oils  and  when  the  work 
is  carefully  done  the  resulting  product  is 
satisfactory.  The  asphalt  now  in  use  comes 
principally  from  Venezuela,  Trinidad  and 
California. 

In  an  asphalt  pavement,  asphalt  itself 
forms  only  from  10  to   12  per  cent  of  the 


entire  pavement,  the  remainder  being  sand 
and  stone  dust.  In  almost  every  locality 
suitable  sand  can  be  found  within  a  reason- 
able distance  that  would  make  cheap  pave- 
ments, so  that  only  10  or  12  per  cent  of  the 
entire  pavements  would  have  to  be  brought 
from  a  mine,  thereby  materially  reducing 
the  expense  of  the  pavement  to  such  an 
extent  that  European  pavements  cannot 
compete  in  cheapness  with  those  laid  ac- 
cording to  the  .'\merican  methods.  While 
not  a  perfect  pavement  by  any  means,  as- 
phalt appears  on  the  whole  to  give  the  best 
sstisfaction  for  residence  streets  at  the  pres- 


cipally  on  grades  and  where  the  traffic  is 
supposed  to  be  too  heavy  for  sheet  asphalt. 
They  make  a  good,  durable  pavement  when 
the  blocks  themselves  are  good.  It  is  ob- 
vious that  poor  blocks  will  not  make  a  good 
pavement.  Great  care  must  be  used  in 
making  blocks  and  a  thorough  knowledge 
of  their  manufacture  should  be  had  by  any- 
one attempting  to  make  them.  Specifica- 
tions for  blocks  have  never  been  standard- 
ized or  even  made  definite.  They  should 
be  made  of  good  substantial  rock  and  so 
dense  that  they  will  not  absorb  an  appre- 
ciable amount  of  water,  and  so  strong  that 
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96.34 
0.30 

106  03  222  74  228  71      9  24      7R  BO 

271  43 

159.95 
236.85 

186.53 
78.40 

140.69  104  .VI  !U!  ai  <  7.1  in 

29.77 

48  47 

Cobble 

Rubble 



Brick 

3.78 
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3.62 
99.81 
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BITULITHIC 

6.38 

337.10 

5  00 
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2.81 
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Wood 

2.16 

GRAVEL 

0.91 
33.57 

410  29'  7A.i  21 1  sxi  \k 

* 

4.881      6.54 



Total    

386.77 

547.97 

634.00 

284.79j  383.15 

494.76 

250  07,337  7Q3R3  Ti 

669  64  l!!A9  .17ll4)»  .^7 

m 

Character 

New  York. 

Philadelphia. 

St.  Louis. 

Washington. 

OF  Pavement. 

1890 

1900 

1906 

1890 

1900 

1906 

1890  (  1900 

1906 

1890  ' 

1900       1906 

Asphalt 

16.34 

273.75 

3.33 

162.44 

273.73 

1.10 

43.40 
119.60 
375.10 
115. .W 

19.80 

88.80 

254. lo!  379.69 
852.20:  378.60 
69  20      til  4*1 

3  95    11  81i  41  S7 

51  80 
23.50 
11.50 

129  27  •leO  81 

42  46    -Vl  .16 

62.8^ 

27  19     25  99 

Cobble        

11  31       9  68 

Rubble 

43.30 
119  50 

Brick 

1.10 
113.12 

14.1  71 

i4.23 

290  08  351  92 

79  82 

bit. 

20.21 

8.00 
38.21 

0  40       0  9^ 

Macadam 

24.23 

J 

193. 50|  273.34 

M  39     77  11 

114.08 

Gamolithic 

12.80 
5.60 

12.771 
9.82; 

Slag  block      

[ 

Wood 

5.76     6.89 

3.39 
291.01 

6.30* 

' 

0.08 

Total 

317.65 

550.57 

762.20 

1050.20 

1261.331 

341  75  43.1  21 

499.12 

133.31 

216  64   274  51 

•Includes  coal  tar. 


total  asphalt  pavement. 
1890  1906 


TOTAL    BRICK    PAVEMENT. 

1890      1906 


229.92 


1367.15 


20.22 


332.06 


ent  time,  and  it  seems  bound  to  be  a  very 
important  factor  in  street  pavements  for 
the  future.  It  is  comparatively  noiseless, 
easily  cleaned  and  its  smooth  surface  is 
pleasing  to  the  eye.  One  of  its  principal 
disadvantages  is  its  slipperiness  under  cer- 
tain conditions.  If,  however,  the  pavement 
is  kept  clean,  there  will  not  be  much  trou- 
ble on  that  account,  as  the  pavement  when 
wet  is  not  as  slippery  as  when  it  is  siinply 
damp.  The  matter  on  the  surface  of  the 
pavement  makes  it  slippery  rather  than  its 
composition. 

Ast>lialt  Block  Pavement. — Another  form 
of  asphalt  pavement  is  constructed  from 
blocks.  The  blocks  were  originally  4x5x12 
ins.  in  size  and  laid  on  a  gravel  base.  This 
made  an  expensive  pavement  and  the  blocks 
have  gradually  been  reduced  in  size  until 
now  they  are  generally  laid  3x5x12  ins.  on 
concrete  base  with  '/2-in.  cement  mortar 
cushion.  These  blocks  are  made  with  a 
hydraulic  press  under  pressure  of  about 
5.000  lbs.  per  sq.  in.     They  are  used  prin- 


they  will  not  break  or  crumble  under 
traffic.  The  stone  used  should  be  trap  rock 
as  nearly  cubical  in  form  as  possible  and 
ranging  in  size  from  that  which  will  pass 
through  a  ^-in.  hole  to  the  fineness  of  dust 
and  so  graded  as  to  have  as  few  voids  as 
possible.  The  asphaltic  cement  should  be 
of  such  a  character  as  to  bind  the  particles 
of  the  stone  together,  and  in  amount  should 
be  about  6  to  8  per  cent  of  the  entire  mass. 
Such  a  block  should  have  a  specific  gravity 
of  not  less  than  2.45  and  if  properly  made 
should  not  absorb  more  than  i  per  cent 
water  wlien  immersed  for  24  hours.  As- 
phalt blocks  must  necessarily  be  made  at  a 
central  plant  and  transported  from  the 
plant  to  the  street,  so  that  they  are  some- 
what more  expensive  than  sheet  asphalt. 
The  pavement  has  increased  in  popularity 
from  year  to  year  and  a  great  amount  is 
constantly  being  laid. 

Stone  Block  Pavement— Stoue  block 
pavements  of  today  are  laid  practically  of 
granite    blocks,   but    in    Rochester,    Buffalo 
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and  Cleveland  the  sand  stone  from  the 
Medina  qnarries,  in  tlie  western  part  of 
Xew  York  state,  is  used  and  is  giving  good 
satisfaction.  The  granite  blocks  are  gen- 
erally from  3,'/2  to  4^  ins.  wide,  7  to  8  ins. 
deep  by  12  ins.  long;  the  Medina  blocks 
varying  soinewhat  from  this.  The  stand- 
ard pavement  is  laid  on  a  concrete  base, 
the  joints  being  filled  with  some  impervious 
material.  The  custom  in  the  vicinity  of 
Xcw  York  is  to  fill  the  joints  with  coarse 
gravel,  the  instertices  of  which  are  filled 
with  coal  tar.  In  some  vicinities,  however, 
cement  grout  is  used  for  the  filling  both  for 
granite  and  Medina  sand  stone.  Tar  and 
gravel  were  first  used  for  filling  joints  in 
the  pavements  in  London  in  1869  and  in 
Liverpool  in  1872.  Probably  the  first  pave- 
ments of  this  character  in  this  country 
were  laid  by  the  Dock  Department  of  the 
city  of  New  York  in  l88i.  Stone  pave- 
ments are  laid  where  the  traffic  is  heavy, 
and  when  laid  as  above  described  should 
last  25  to  30  years. 

Brick  Pavements.- — Brick  was  first  used 
as  a  paving  material  in  _  this  country  in 
Charlestown,  W.  Va.,  in  1870.  These 
bricks  were  laid  on  oak  planks,  which  them- 
selves were  laid  on  a  bed  of  sand.  The 
pavement  proved  quite  satisfactory  and 
brick  were  graduallj'  adopted  in  other  cities 
in  the  vicinity.  In  the  central  west  where 
natural  paving  material  was  scarce  and  ex- 
pensive to  obtain  they  have  become  very 
popular,  the  clays  of  Illinois  and  Ohio 
being  especially  adapted  for  paving  brick. 
The  bricks  themselves  have  been  laid  in  a 
number  of  ways  according  to  the  traffic  to 
be  sustained  and  the  ideas  of  the  control- 
ling officials.  A  common  practice  under 
light  traffic  is  to  lay  a  course  of  brick  flat, 
bedded  in  sand,  and  upon  these  lay  the  best 
brick  on  edge.  The  best  method,  however, 
is  to  use  a  concrete  base  and  have  the 
joints  filled  with  some  impervious  material. 
This  can  be  coal  tar,  asphalt  or  Portland 
cement.  Considerable  trouble  has  arisen  in 
many  cases  where  Portland  cement  has 
been  used  by  the  expansion  of  the  pave- 
ment and  the  rumbling  sound,  caused  prob- 
ably by  the  lifting  of  the  pavement  from 
the  concrete.  It  would  seem  strange  that 
brick  which  must  have  been  submitted  to  a 
temperature  of  1,800  to  2,000  degrees  F. 
should  expand  when  laid  in  a  pavement 
when  the  temperature  of  the  air  is  but  120 
to  125  degrees  F.,  but  such  is  a  fact,  and 
the  practice  today  is  whenever  cement  is 
used  for  the  joints  to  have  expansion  joints 
of  asphalt  or  some  other  bitumen  every 
twenty-five  or  thirty  feet  across  the  street 
and  longtitudinally  against  the  curb.  Brick 
pavements  have  not  been  used  so  much  in 
the  east  as  in  the  west,  as  the  clays  in  the 
former  section  are  not  suitable  for  making 
paving  brick  and  the  expense  of  transporting 
them  from  the  west  is  heavy.  They  make  a 
smooth  but  a  more  noisy  pavement  than 
aschalt   and   in   the   east   one   that   is  more 
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expensive.  They  have  been  used  quite  ex- 
tensively in  the  smaller  cities,  but  Philadel- 
phia is  the  only  large  city  in  the  east  that 
has  adopted  them  to  any  great  extent. 

Il'ond  Pavements.— \t  may  seem  strange 
after  what  has  been  said  that  wood  pave- 
ments should  be  considered  a  standard  pav- 
ing material,  but  when  it  is  understood  how 
different  the  present  wood  pavements  are 
from  those  of  the  past  the  apparent  para- 
dox will  be  explained.  The  first  wood 
pavements  were  laid  of  spruce  or  hemlock, 
the  material  taken  without  any  special  care 
and  laid  in  an  ordinary  manner.  With  the 
Nicholson  pavements  both  the  character  of 
the  blocks  and  the  manner  of  laying  had 
been  much  improved,  the  blocks  being  of 
pine  and  laid  on  planks  which  themselves 
were  placed  on  a  sand  cushion.  The  cedar 
block  pavement  laid  in  the  west  was  sim- 
ply formed  of  blocks  6  in.  long  cut  from 
cedar  posts,  with  the  spaces  between  filled 
with  tar  and  gravel. 

Some  seven  or  eight  years  ago  the  offi- 
cials of  Indianapolis  in  considering  wood 
pavements  decided  that  if  treated  wooden 
blocks  would  make  a  good  pavement  any- 
where they  would  in  Indianapolis.  They 
therefore  laid  pavements,  treating  the 
blocks  with  creosote  oil,  the  specifications 
calling  for  10  lbs.  to  the  cu.  ft.  These 
pavements  were  quite  satisfactory,  but 
swelled  when  being  exposed  to  water  and 
sometimes  bulged  considerably.  This  was 
undoubtedly  caused  from  the  fact  that  the 
blocks  were  imperfectly  treated  and  the 
creosote  itself  was  probably  of  an  inferior 
character,  as  later  pavements  laid  in  the 
same  way,  but  with  more  care,  gave  good 
results.  It  was  found,  however,  that  the 
creosote,  being  an  extremely  volatile  mate- 
rial, evaporated  ai:d  left  the  blocks  porous 
and  subject  to  moisture.  The  problem  then 
was  to  hold  the  creosote  in  the  wood  so  as 
to  prevent  absorption  of  the  moisture  and 
yet  obtain  the  preservative  properties  of  the 
oil.  The  block  known  as  the  Kreodone 
block  was  then  made  and  used  with  good 
success  in  Indianapolis.  This  block  was 
treated  with  creosote  and  some  other  more 
stable  substance,  probably  an  asphaltic  sub- 
stance, which  prevented  the  volatilization 
of  the  oil  and  thus  preserving  the  wood. 
In  the  east  another  form  of  treatment  has 
been  adopted  quite  extensively,  which  is 
known  as  the  Creo-Resinate  process.  These 
blocks  are  treated  with  a  compound  made 
of  one-half  creosote  oil  and  one-half  resin, 
20  lbs.  to  the  cubic  foot  being  injected  into 
the  blocks.  The  idea  of  the  resin  is  to  pre- 
serve the  creosote  in  the  blocks  and  so  pre- 
serve the  block  itself  from  decay.  A  pave- 
ment of  this  kind  was  laid  on  Tremont 
street,  Boston,  some  six  years  ago,  and 
now  shows  almost  no  wear,  although  it  has 
been  subject  to  quite  heavy  traffic.  There 
seems  to  be  no  question  that  this  form  of 
pavement  will  be  extensively  used  in  the 
near   future.     It   has   been   laid   during  the 
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past   year  on   several   of  the  heavy  traffic 
business  streets  of  New  York. 

The  pavement  for  which  wood  blocks  arc 
specially  adapted  is  for  the  paving  of 
bridges  on  account  of  its  durability  and  its 
lack  of  weighty  A  well  treated  block 
should  have  a  specific  gravity  of  a  little 
more  than  one.  These  Creo-Resinate  blocks 
have  been  used  on  the  new  Williamsburgh 
bridge  across  the  East  river  and  after  hav- 
ing been  in  use  for  two  years  show  very 
little  wear.  Some  three  years  ago  a  small 
bridge  in  Brooklyn  was  paved  with  these 
blocks  where  the  traffic  was  so  heavy  that 
ordinary  planking  wore  out  in  some  six  or 
eight  months;  the  present  pavement  is  in 
fairly  good  condition  now  and  would  have 
shown  very  little  wear  had  the  foundation 
been  even  and  solid,  but  it  was  laid  on  the 
old  planks,  which  were  uneven  and  shaky,"" 
so  that  the  blocks  soon  broke  into  small 
pieces,  but  as  pavement  as  a  whole  main- 
tains its  entirety.  If  the  treatment  of  the 
blocks  as  described  above  will  prevent  all 
decay  a  pavement  of  this  kind  should  last 
for  many  years  on  a  resident  street,  and 
the  proprietors  of  the  pavement  are  pre- 
pared to  apply  it  on  the  heaviest  traffic 
streets.  One  great  advantage  of  it  is  that 
it  is  the  least  noisy  pavement  of  any  in  use. 
Its  greatest  disadvantage  is  its  slipperiness. 
This  pavement  has  cost  in  Brooklyn,  hav- 
ing five  years'  guarantee,  about  $3  per 
sq.  yd. 

Macadam  Pavements.  —  The  macadam 
pavements  are  not  standard  and  are  too 
well  known  to  require  any  detailed  descrip- 
tion. Their  durability  is  governed  wholly 
by  the  quality  of  the  stone  that  is  used  in 
their  construction.  They  are  noiseless,  easy 
for  horses  and  cheap,  but  are  extremely 
dusty,  requiring  constant  sprinkling  if  they 
are  to  be  kent  in  good  condition.  It  would 
probably  cost  five  or  six  cents  per  square 
yard  per  year  to  keep  macadam  pavements 
properly  sprinkled,  which  is  more  than  the 
average  cost  of  asphalt  in  an  ordinary  good 
condition  for  total  repairs.  Attempt  has 
been  made  to  prevent  dust  on  macadam 
pavements  by  treating  the  surface  with  coal 
tar.  This  has  been  quite  satisfactory  in 
many  instances,  but  has  not  been  tried  suf- 
ficiently to  afford  basis  for  an  intelligent 
opinion  as  to  its  durability.  Another  ma- 
terial for  treating  is  known  as  Westrumite, 
a  substance  patented  by  a  German  named 
Wcstrum.  This  substance  consists  of  as- 
phalt, resin  and  some  ammonia  which  is 
mixed  with  water  and  sprinkled  on  the 
street.  The  theory  is  that  it  will  form  a 
sort  of  gum  and  bind  the  dust  together. 
This  has  been  used  somewhat  during  the 
past  year,  but  not  enough  to  show  just  how 
practical  it  is.  Some  time  ago  a  contractor 
in  the  cast  who  had  been  connected  with 
the  laying  of  asphalt  pavements  took  up 
the  problem  of  improving  macadam  with 
coal  tar.  Strange  as  this  may  seem,  in- 
stead of  improving  the  macadam  his  labors 
resulted  in  the  development  of  an  entirely 
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new  pavement  known  as  the  Bitiilithic 
pavement. 

The  Bilulitliic  Paiement. — This  pave- 
ment was  first  introduced  in  the  year  1901 
in  Pawtuckct,  R.  I.,  on  Park  place,  having 
a  3  per  cent  grade,  and  oji  Harvey  street, 
having  a  12  ner  cent  grade.  It  is  made  of 
crushed  stone  and  bitumen,  the  particles  of 
stone  being  mixed  in  certain  scientifically 
predetermined  proportions  as  to  sizes  so  as 
to  provide  a  maximum  of  density  and  min- 
imum of  voids,  so  that  the  resulting  bitu- 
mmous  concrete  pavement  is  nearly  as 
dense  as  a  block  of  solid  stone,  with  a  sur- 
face that  offers  as  little  resistance  to  trac- 
tion as  asphalt,  but  one  that  is  not  slippery, 
bei^ause  the  fine  stone  used  in  the  finish 
course  provides  a  gritty  surface  similar  to 
macadam,  which  affords  secure  footing  for 
horses  at  all  seasons. 

The  sub-grade  for  the  Bitulithic  is  pre- 
pared as  for  other  pavements  and  the  foun- 
dation may  be  either  bituminous  or  hydrau- 
lic concrete,  depending  on  the  character 
and  solidity  of  the  sub-soil.  The  concrete 
foundation  is  prepared  as  for  asphalt  ex- 
cept that  when  used  with  the  Bitulithic 
wearing  surface  it  is  roughened  by  tamping 
crushed  stone  into  the  surface  before  the 
mortar  has  set  so  as  to  provide  a  bond  and 
prevent  the  surface  from  rolling  or  creep- 
ing. 

The  bituminous  foundation  consists  of 
broken  stone  or  slag  from  two  to  three 
inches  in  size,  laid  to  a  depth  sufficient  to 
meet  the  demands  of  the  traffic  to  which 
the  proposed  street  may  be  subjected,  usu- 
ally from  four  to  six  inches.  The  broken 
stone  is  then  thoroughly  sompressed  with 
15-ton  road  rollers.  Over  this  compressed 
foundation  is  spread  a  coating  of  heavy  bi- 
tuminous cement,  or  binder,  which  serves 
to  firmly  unite  the  foundation  and  wearing 
surface. 

The  wearing  surface,  after  thorough  com- 
pression, consists  of  two  inches  of  the  hard- 
est broken  stone  available,  varj'ing  in  sizes 
from  one  or  one  and  one-half  inches  down 
to  an  impalpable  powder,  the  various  sizes 
of  the  smaller  stone,  sand  and  impalpable 
powder  being  provided  to  fill  the  spaces 
between  the  larger  stones.  The  proportions 
of  the  various  sizes  of  material  used  are 
predetermined  by  physical  tests  with  a  view 
to  obtaining  the  smallest  percentage  of  air 
spaces  or  voids  in  the  mineral  mixture,  and 
vary  with  the  character  and  size  of  stone 
used  in  each  particular  case.  After  the 
proportions  have  been  determined  the 
crushed  stone  is  passed  through  a  rotary 
dryer  and  is  then  mechanically  screened 
and  separated  into  six  sizes.  The  proper 
proportion  by  actual  weight  of  each  of  these 
sizes  is  run  into  a  mixer  and  there  com- 
bined with  a  bituminous  cement,  which  is 
also  accurately  weighed  in  the  proper  pro- 
portion. .\fter  being  thoroughly  mixed, 
and  each  particle  of  the  mineral  aggregate- 
properly  coated,  it  is  hauled  to  the  street, 
spread  and  thoroughly  compressed  with 
heavy  steam  rollers. 


While  the  compressed  Bitulithic  surface 
is  still  warm,  a  flush  coat  of  quick  drying 
bituminous  cement  is  applied,  thoroughly 
sealing  it  and  filling  all  pores  in  the  sur-  , 
face,  thus  preventing  the  penetration  of 
moisture.  There  is  then  applied  a  thin 
layer  of  hot,  finely  crushed  stone,  varying 
in  size  from  one-fourth  to  three-fourths 
inch  in  size,  according  to  the  degree  of 
roughness  desired  in  the  surface.  The 
pavement  is  again  thoroughly  rolled  and 
the  street  is  finished  and  at  once  ready  for 
traffic. 

The  Bitulithic  pavement  has  been  laid  in 
102  cities  in  the  United  States  and  Canada, 
ranging  in  climatic  conditions  from  Glace 
Bay,  Nova  Scotia,  to  Shreveport.  La.,  and 
from  Portland,  Oregon,  to  Atlanta,  Ga.,  to 
the  extent  of  over  4,000,000  sq.  yds. — about 
200  miles  of  street  30  ft.  wide.  It  has  been 
subjected  to  all  classes  of  traffic  in  these 
varied  climatic  conditions  and  has  success- 
fully met  the  requirements  in  each  case. 

The  diflferent  kinds  of  pavements  having, 
been  considered,  the  next  problem  is  the 
adopting  of  the  one  best  suited  for  any 
particular  street.  An  attempt  has  been 
made  to  study  the  properties  of  the  differ- 
ent pavement  materials  so  that  they  can 
be  applied  intelligently  to  any  street  when 
exact  conditions  are  known.  The  following 
table  gives  the  result  of  this  study: 

Per 

Characteristics  for  a  Perfect  cent 

Pavement.  age. 

Cheapness    14 

Durability    21 

Easiness    of    cleaning 15 

Light   resistance  to  traffic 15 

Non-slipperiness    7 

Ease  of  maintenance 10 

P'avorableness   to   travel 5 

Sanitariness    13 

Total    100 

In  this  table  the  characteristics  of  a  per- 
fect pavement  are  given  in  the  first  column 
and  in  the  second  the  different  values  of 
each  characteristic.  The  following  columns 
show  the  values  for  the  different  kinds  of 
pavements.  Granite  A  is  a  granite  block 
pavement,  laid  on  a  6-inch  concrete  base 
with  tar  and  gravel  joints.  Granite  B  is 
the  same  pavement,  but  laid  on  sand  with 
sand  joints.  As  the  table  was  made  some 
years  ago,  wood  does  not  appear,  but  the 
different  materials  illustrate  the  principles 
of  its  operation. 

The  application  of  the  above  table  can 
be  illustrated  in  several  ways. 

Assume,  for  instance,  a  street  over  which 
the  traffic  must  be  heavy  and  continuous. 
Ultimate  cost  is  of  great  importance.  It 
overrules  first  cost.  Light  resistance  to 
traffic  and  foothold  for  horses  are  ruling 
elements,  so  that  a  given  power  may  move 
its  maximum  load.  The  items  first  to  be 
studied  are,  then,  durability,  maintenance, 
traction  and  the  non-slippery  property. 
Consulting  the  table  and  combining  the 
values  of  these  items,  granite  A  has  a 
value  of  44:  granite  B,  35:  asphalt.  40: 
brick.  37 ;  Belgian,  a ;  macadam.  23,  and 
cobble  stone,  26. 


Consider  next  a  residential  street,  built 
up  with  homes  whose  owners  have  means 
sufficient  to  afford  the  best  of  anything 
they  desire,  and,  while  not  wishing  to  be 
extravagant,  do  want  and  expect  the  best 
pavement  that  can  be  laid  without  regard 
to  expense.  This  is  an  entirely  different 
proposition.  Cost,  durability  and  mainte- 
nance, so  important  before,  can  be  left  out 
of  consideration  altogether.  Easiness  of 
cleaning,  non-slipperiness,  favorableness  to 
travel  and  sanitariness  are  the  governing 
characteristics.  Working  as  before,  gran- 
ite .^  has  29;  granite  B,  22;  asphalt,  36; 
brick,  2i;  Belgian,  18;  macadam,  12,  and 
cobble,  9.  Asphalt,  possessing  all  the  de- 
sired properties  in  so  high  a  degree,  should 
be  selected  without  much  question. 

It  is  also  important  to  know  just  what 
each  pavement  will  cost  after  it  has  been 
laid.  Let  C  equal  the  cost  per  square  yard, 
I  equal  rate  of  interest  to  be  paid,  N  equal 
the  life  of  pavement,  R  equal  the  total  cost 
of  repairs  and  A  the  amount  to  be  paid  in 
each  year  to  create  a  sinking  fund  to  equal 
C  in  N  years. 

R 
A  -J-  CI  +  — =^  annual  expense. 
X 
For  granite  A :  C=$2.;o: 
1=     035; 

'R.=    .60 — an    amount    suffi- 
cient to  relay  the 


-  Gran-  Gran- 
ite       ite       As- 


Ma-    Cob- 
Bel-      cad-     ble- 


B.  phalt.  Brick,  gian.  am.  stone. 

•1  4  4  3  5  7  14 

21  17  15  13  17  7  15 

11  S  15  12  7  5  2 

7  6  15  12  6  6  4 

6  5  3  6  3  7  5 

10  7  6  6  7  3  2 

3  2  5  4  2  5  0 

9  7  13  11  5  5  2 
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pavement     once 
during  life : 
A=    .064 : 
X=:25  years. 
Substituting  in  the  equation, 
0.60 

S0.06425 -I- .0875 -i- =  $0.17575  for  first 

25        period. 

For  the  second  period,  assuming  the 
value  of  the  concrete  to  be  $0.70  per  square 
yard,  making  the  cost  of  relaying  $1.80  per 
yard,  the  annual  expense  is  found  as  be- 
fore to  be  $0.13326,  or  for  fifty  years  an 
average  of  $0,154. 

In  this  way  the  actual  cost  of  a  pL>rmanent 
pavement  of  any  kind  can  be  determined. 

It  is  often  desirable  to  know  positively 
when  the  cost  of  repairing  a  pavement  has 
become  so  great  that  it  would  be  econom- 
ical to  relay  the  pavement.  This  can  be 
determined  by  the  same  formula,  as  its  re- 
sult governs  the  cost  of  maintaining  the 
pavement  perpetually,  so  that  when  the  an- 
nual repairs  equal  or  exceed  the  perpetual 
annual  cost,  it  is  time  to  repave. 

Take  for  instance  an  asphalt  pavement 
and  let  N  equal  15  years,  C  equal  1.50.  I 
equal  ili  and  R  equal  0.40.  Then  A  will 
equal    .0807     and     the     equation     becomes 
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$0.0807+. 0525 +.0267=$o.  1 599;  or  if  the 
street  be  repaved  it  will  cost  annually  $0.16 
till  it  is  renewed.  Consequently  if  the  life 
of  asphalt  be  correctly  assumed  at  15  years, 
it  should  not  be  repaved  until  the  annual 
cost  approaches  $0.16  per  square  yard.  As- 
suming the  life  to  be  20  instead  of  15  years 
and  applying  the  formula  as  before,  the  an- 
nual cost  will  be  reduced  to  $0.1356  per 
yard. 

The  author  believes  this  is  the  true  scien- 
tific way  in  which  to  determine  when  an 
asphalt  pavement,  from  an  economical 
standpoint,  should  be  relaid. 


Methods  and  Costs;    Some  Old,    Some 
New. 

Repairing  Leaks  in  a  Rivited  Steel 
Pipe. — Two  holes,  averaging  ■4  in.  in 
diameter,  were  caused  by  corrosion  in  a 
38-in.  riveted  steel  pipe.  The  leaks  were 
repaired  by  first  closing  the  hole  with 
a  wooden  plug,  then  covering  it  with  a 
patch  of  sheet  lead  and  a  steel  patch 
held  in  place  by  heavy  iron  bands  or 
clamps  passing  around  the  pipe,  after 
which  the  outside  edges  of  the  lead  were 
calked. 

Hand  Mixed  Concrete. — In  the  con- 
struction of  a  reinforced  concrete  arch, 
a  considerable  part  of  the  concrete  was 
mixed  by  hand,  the  method  of  doing 
this  being  as  follows:  A  single  board 
was  employed  about  25  ft.  long,  and 
placed  so  that  it  sloped  slightly  from 
one  end  to  the  other.  Sixteen  mixers 
were  employed,  eight  on  each  side  of  the 
board.  The  ingredients  were  dumped 
on  the  upper  end  of  the  board  and  the 
first  two  mixers  turned  the  material  dry; 
next  to  them  stood  a  man  with  water 
which  he  applied  after  every  shovelful. 
The  next  mixers  kept  turning  the  ma- 
terial along  and  another  waterman  as- 
sisted in  wetting  the  mixture  further 
down  the  line.  In  this  way  the  whole 
mass  was  moved  along  by  a  sort  of 
continuous  motion  and  when  the  end 
of  the  board  was  reached  the  concrete 
was  shoveled  directly  into  the  carts  be- 
low. Each  batch  contained  about  18 
cu.  ft.  and  the  rate  of  mixing  was  about 
10  cu.  yds.  per  hour. 

Soundings  for  Bridge  Sites.— The  fol- 
lowing apparatus  was  used  in  making 
soundings  to  determine  the  character  of 
the  foundations  required  for  a  bridge 
over  a  medium  sized  stream.  The  sound- 
mg  rod  consisted  of  a  1-in.  gas  pipe  in 
sections  10  ft.  long,  each  end  of  a  sec- 
tion having  welded  to  it  a  6-in.  piece 
of  J^-in.  gas  pipe  so  that  the  end  pro- 
jected %  in.  This  end  was  threaded  on 
the  outside  and  the  sections  were  con- 
nected by  an  ordinary  J^-in.  union  Ifg 
ins.  long,  threaded  inside.  The  drill 
used  was  a  1-in.  rod,  12  ft.  long  and 
pointed  like  an  ordinary  rock  drill,  with 
its  cutting  edge  widened  to  2  ins.,  1  in. 
back   from   point   jind    fapcring   back   to 
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shank.  This  shank  was  drawn  out  to 
•)4  in.  and  threaded  to  fit  an  ordinary 
union.  A  couple  of  holes  were  pro- 
vided near  the  bottom  end  of  the  pipe 
attached  to  the  drill  to  relieve  the  air 
pressure  in  lifting  in  a  sticky  hole.  The 
sounding  rod  and  bit  were  used  as  an 
ordinary  churn  drill.  The  soundings 
were  made  by  a  party  consisting  of  a 
foreman  and  three  men  provided  with 
the  sounding  rod  and  drill  noted  above, 
two  pipe  wrenches,  two  rod  clamps  for 
raising  rod,  two  water  pails,  one  axe 
and  one  spoon.  The  rod  clamps  were 
pieces  of  iron  similar  in  shape  to  an 
ordinary  wrench  and  made  to  fit  the 
pipe  snugly  so  that  when  a  lever  is  put 
under  the  handle  end  the  clamps  will 
jamb  the  pipe. 

Repairing  Broken  Force  Main. — .'\  16- 
in.  force  main  crossing  a  stream  beiow  a 
stone  bridge  was  broken  at  that  point 
by  one  of  the  cap  stones  of  the  bridge 
falling  upon  it.  The  pipe  was  not  com- 
pletely covered  with  earth  and  its  top 
could  be  seen  through  the  water.  The 
piece  broken  out  of  the  pipe  was  about 
5  ft.  long.  About  3  ft.  of  water  was 
found  to  be  flowing  over  the  main,  and 
as  it  would  have  taken  too  much  time 
to  build  a  cofferdam  and  pump  out 
the  water  another  method  of  repairing 
the  break  was  resorted  to.  By  this  meth- 
od the  pipe  was  uncovered  for  some  40 
ft.  on  each  side  of  the  break.  A  large 
derrick  was  then  brought  and  erected 
over  the  pipe  on  one  side  of  the  break, 
and  after  three  joints  of  pipe  had  been 
uncovered  and  the  partially  broken 
length  in  the  water  had  been  entirely  cut 
by  dynamiting,  the  end  of  the  broken 
main  on  the  south  side  of  the  stream 
was  raised  by  the  derrick,  assisted  by 
four  jacks  placed  by  the  side  of  the  pipe. 
The  broken  end  was  raised  over  3  ft., 
clearing  the  stream,  in  about  30  minutes. 
The  main  on  the  north  side  of  the  stream 
was  raised  in  the  same  manner,  the  lead 
joints  giving  sufticientl}'  so  that  no  dam- 
age was  done  to  the  main.  While  the 
broken  pipe  was  being  taken  from  the 
joints  a  bridge  had  been  thrown  across 
the  stream,  the  north  end  of  the  broken 
pipe  was  then  jacked  up  and  moved 
about  1  ft.  and  the  sound  end  moved 
about  1  ft.  in  the  opposite  direction. 
A  new  12-ft.  length  was  then  rolled  into 
place,  and  the  two  ends  of  the  old  pipe 
brought  back  into  line.  Lead  joints  were 
made  and  the  pressure  turned  on,  and 
with  some  slight  calking  of  the  other 
joints  all  were  found  as  good  as  be- 
fore the  break.  The  entire  job,  includ- 
ing transportation  of  men  and  material 
2' J  miles,  was  completed  in  less  than 
24  hours.  The  work  was  done  under 
the  superivision  of  C.  W.  Wiles,  Dela- 
ware, O.,  and  was  described  by  him  in 
a  paper  before  the  American  Water 
Works   Association. 
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Constructing  Engine  Foundation.— .\ 
6,000,000-gallon  capacity,  horizontal 
cross-compound  pumping  engine  is  sup- 
ported on  a  pile  and  concrete  founda- 
tion. The  construction  of  this  foun- 
dation offered  some  dilTiculties  owing  to 
the  nature  of  the  soil  on  which  it  was 
constructed  and  to  the  proximity  of  a 
battery  of  boilers  and  stack.  The  soil 
was  a  quicksand  covered  with  3  ft.  of 
dry  clay  and  loam  and  7  ft.  of  fill.  The 
boiler  and  stack  foundations  go  down  to 
the  water  line  10  ft.  below  grade.  To 
cut  off  the  piles  for  the  pump  founda- 
tion below  the  ground  water  level  and 
to  place  a  mass  of  concrete  around  their 
upper  ends  to  form  a  footing  necessi- 
tated the  excavation  of  the  quicksand 
to  a  total  depth  of  15  ft.  below  grade 
and  5  ft.  below  the  water  line.  The 
method  of  doing  this  so  as  to  cause  no 
settlement  of  the  stack  or  boilers  was 
as  follows:  An  open  pit  was  excavated 
to  the  water  line  and  in  it  was  placed 
an  open  box  4  ft.  high  and  16x40  ft.,  the 
full  size  of  the  proposed  footing.  A 
floor  was  laid  inside  the  box  and  90  12- 
in.  holes  cut  in  14  longitudinal  and  seven 
transverse  rows.  A  12-in.  vertical 
wrought  iron  pipe  4  ft.  long,  open  at 
both  ends,  was  fitted  into  each  hole. 
Concrete  was  placed  in  the  box  up  to  the 
top  of  the  pipes,  and  after  it  had  set, 
pig  iron  was  piled  between  the  pipes  to 
give  additional  weight.  The  men  then 
commenced  simultaneously  at  either  end 
and  the  center  of  the  box  to  bore  the 
quicksand  under  it  by  means  of  post- 
hole  augers.  These  augers  were  each 
operated  by  two  men  who  worked  back 
and  forth  from  end  to  end  of  the  trans- 
verse row  of  holes,  boring  through  each 
pipe  to  a  depth  of  1  ft.  below  the  bot- 
tom of  the  box.  After  borings  had  been 
made  in  all  the  pipes  it  was  found  that 
quicksand  had  filled  them  to  the  level 
of  the  bottom  of  the  box.  The  borings 
were  repeated  and  as  the  quicksand  was 
removed  the  box  descended,  care  being 
taken  to  keep  the  loading  and  the  bor- 
ings uniform.  After  the  box  had  reached 
the  required  position  piles  11  in.  to  12 
in.  in  diameter  at  the  top  and  8  in.  at  the 
point  were  driven  through  the  pipes  to 
a  distance  of  19  ft.  below  the  top  of  the 
box(  and  cut  off  level  with  the  top  of 
the  pipes.  The  pipes  were  then  grouted, 
the  caisson  filled  with  concrete  and  the 
second  course  of  concrete  built  above 
it  in  the  usual  way. 


The  Council  of  Ministers  of  Russia  has 
authorized  an  annual  expenditure  of  $15,- 
500.000  from  1908  to  ign  for  the  construc- 
tion of  new  warships  and  their  armaments. 


During  1907-8  tlie  government  of  India 
proposes  to  raise  a  loan  of  $30,000,000  to 
be  expended  on  railways  and  irrigation 
works. 
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The  Isthmian  Canal  Dams  in  the  Light  of   the   Wachu- 
setts  Dam  Landslip. 

IIV    l.lNnON    \V.    HATKS, 

On  April  11,  without  a  warning  symptom,  a  dam-slip,  lit- 
tle short  of  a  disasti-r,  occurred  at  the  north  dike  of  the 
Wachusctt  reservoir  of  the  Metropolitan  Water  Works  of 
Boston.  At  the  highest  point  of  the  embankment,  a  section, 
some  67S  ft.  long,  and  approximately  100,000  cu.  j'ds,  in  vol- 
ume subsided  and  slid  from  its  place  into  the  water  leaving 
the  earth  core  exposed. 

The  reservoir  dike  is  of  recent  construction.  It  was  de- 
signed to  withstand,  at  this  short  section,  65  ft.  of  water.  On 
the  date  f)f  the  collapse  it  had  but  41.7  ft.  of  head,  and  this 
was  the  highest  gauge  that  had  ever  yet  been  admitted.  The 
level  lacke<l,  therefore,  23.3  ft.  of  the  height  for  which  "with 
unprecedented  margin  of  safety"  according  to  its  designer, 
this  embankment  was  built.  In  other  words,  the  reservoir 
was  less  than  two-thirds  full,  when  one-seventh  of  the  crucial 
volume  and  section  performing  the  ordinary  functions  of  a 
dam,  went  dow-n.  It  subsided  and  shot  out  with  sufficient 
momentum  to  send  its  rock  facing,  its  gravel,  part  of  the 
earth  ridge  and  earth  core,  several  hundred  feet,  in  almost  a 
moment.  The  local  journal  giving  the  report  says:  "Sud- 
denly there  was  a  rumbling,  and  the  noise  of  huge  rocks  fall- 
ing together,  and  the  whole  construction  of  the  dike  trem- 
bled, as  if  shaken  by  an  earthquake.  The  hole  that  is  made 
in  the  big  bank  is  a  monster,  and  it  is  well  worth  a  trip  to 
view  what  nature  can  in  a  moinent  do  to  put  at  naught  the 
eflforts  of  man."  Xature  did  indeed  smite  here  a  few  com- 
placencies, when,  in  the  providence  of  God,  before  the  water 
had  reached  nearly  its  destined  height,  she  repudiated  thus 
forcefully  the  engineering  illusions,  and  took  back  her  own. 
Had  the  reservoir  been  full,  and  thus  all  the  unstable  and 
fateful  mass  under  the  crest  saturated,  would  anything  have 
diverted  from  lower  Clinton  and  the  valley  below,  the  fate  of 
Johnstown?  Would  they  not  have  joined  Galveston,  St. 
Pierre,  San  Francisco  and  Kingston  in  the  growing  list  of 
great  disasters?  The  gratulations  that  weaknesses  and  faulty 
designing  brought  a  reckoning  to  but  675  ft.  out  of  the  two 
miles  of  embankment,  are  as  quaintly  audacious  as  they  are 
specious  and  misleading,  since  a  visit  to  the  locality  showsr 
that  this  section  ininiediatel)'  at  the  sag  or  outlet  of  Sandy 
Pond,  is  the  only  part  of  the  embankment  which  had  against 
it  any  water  at  all.  Except  at  the  sag,  the  reservoir,  less 
than  two-thirds  full,  made  no  trial  whatsoever  in  any  way  or 
degree  of  this  earth  dam,  and  the  water  owing  to  the  natural 
configuration  of  the  ground  had  no  more  chance  for  an  es- 
cape than  has  the  swan  boat  lake  in  Central  Park.  At  the 
sag,  however,  there  was  a  chance  for  failure,  and  here  two 
slides  did  befall  under  the  partial  head. 

The  smaller  or  south  slip  occurred  where  there  was  but  a 
few  feet  of  water  against  the  face.  This  trivial  amount  even, 
was  enough  to  melt  the  slope  like  sugar  and  let  the  gravel 
facing  and  berm  slide  away.  The  second  break  beginning  a 
couple  of  hundred  feet  north  of  this  with  a  little  natural 
peninsula  intervening,  extends  in  a  broken  curve,  half-moon 
shaped  with  a  nearly  vertical  clifF-like  bank.  The  chord  to 
the  arc  is  675  feet  long.  In  the  bank  standing,  back  of  the 
cave,  there  arc  in  two  places  cracks,  and  the  fall  of  further 
small  masses  is  imminent.  The  subsidence  and  slip  extends 
the  whole  width  of  the  sag  or  outlet,  of  the  old  pond.  Right 
here  was  the  only  place  calling  for  what  one  would  seriously 
deem  a  dam.  The  lake  reservoir  has  been  lowered  about  a 
foot  below  the  critical  level,  since  the  misfortune.  Though 
being  two-thirds  full,  it  shows  numerous  low  islands  and 
knolls.  In  only  two  places  did  the  waters  even  touch  the 
foe  of  the  slope  in  this  work  of  engineering  art,  and  except 
at  these  two  places,  the  edge  of  the  water  is  from  fifty  to 
several  hundred  feet  distant  from  it.  with  stretches  of  bare, 
sandy  flats,  stripped  of  vegetation,  and  from  2  to  6  ft.  above 
water,  intervening.    The  dike  is  all,  except  at  the  sag,  a  mere 


rip-r.ippcd  levee.  It  never  elsewhere,  even  when  full,  would 
have  had  against  it  over  20  ft.  or  so  of  water, — half  the  depth 
that  presses  against  thousands  of  miles  of  levees,  unknown  to 
fame.  , 

Examining  the  detailed  plans,  specifications  and  works  of 
execution  at  this  reservoir,  one  notes  that  they  reflect  two 
dominant  ideas,  one  an  invention,  the  other  a  specialist's  con- 
cept and  exemplification  of  the  Hazen  formula,  of  through 
and  underdam  percolation,  together  with  unique  ideas  touch- 
ing the  selection  and  distribution  of  materials  for  an  earth 
dam,  their  slopes  and  loads. 

To  the  invention  per  se  (a  method  of  setting  sheet  piling 
in  panels  to  depths  of  50  or  60  ft.,  where  favorable  material 
permits),  we  record  the  free  and  open  homage  always  due  to 
a  successful  expedient.  The  sheet-piling  is  extended,  how- 
ever, not  only  under  the  short  dip,  but  under  all  the  rest  oi 
the  long  embankment,  which  as  was  said,  will  never  have 
more  than  20  ft.  or  so  of  pressure.  Equally,  across  the  long 
plateaus  and  at  the  trough  of  the  old  pond,  a  great  trench 
was  dug  where  possible,  60  ft.  deep,  and  the  patent  sheet- 
piling  was  driven  in  the  bottom  another  SO  or  60  ft.  If  ever 
the  engineers  of  the  Boston  Water  Supply  should  dominate 
the  construction  of  the  levee  system  on  the  Mississippi  river 
it  would  take  the  national  and  state  treasuries  to  pay  for  the 
thousands  of  miles  of  60  ft.  trenches  and  sheet  piling  which 
they  would  install;  for  the  river  dikes  have  to  meet  double 
the  head  pressing  on  most  of  the  Wachusett  construction. 

There  was  a  little  gap,  however,  that  at  the  old  pond 
neck,  about  675  ft.  across.  The  earth  dam  here  was  to  hold 
back  water  to  the  depth  or  head  of  65  ft.  This  situation  was 
"met"  in  a  special  design  and  construction,  with  which  its 
creator  was  so  content  that  he  planned  its  immortality.  He 
was  gone  with  two  other  similarly  eminent  specialists  to  sit 
as  final  judge  and  jury  upon  their  own  so  much  challenged 
plan  for  Panama.  They,  of  course,  reported  anew-  their  de- 
signs as  pre-eminently  safe  and  certain,  though  at  the  identi- 
cal hour  the  vaunted  justification  for  the  Isthmian  dams,  the 
dike  was  making  public  mockery  of  the  pretense.  Its  high- 
est and  only  important  section  under  the  advancing  satura- 
tion lost  cohesion,  overbore  friction,  and  while  the  three 
engineers  were  conforming  to  the  Secretary  of  War  their 
technical  pledges  and  sealing  its  re-embodiments,  with  a 
roar  it  went  crashing  down  into  the  reservoir.  Two  authori- 
tative technical  journals  have  published  accounts  of  the  fail- 
ure; both  were  of  contributions  in  text,  photographs  and  data 
from  the  sources  directly  interested  in  minimizing  the  extent 
of  the  occurrence.  The  two  descriptions  are  accurate  as  far 
as  they  go,  but  they  are  naturally  more  conspicuous  for  the 
sagacity  with  which  they  leave  things  unsaid,  than  for  their 
illuminating  comprehensiveness.  The  import  and  the  rela- 
tionships of  the  sinister  happening  are  therefore,  of  course, 
quite  pardonably  ignored.  It  is  considered  from  a  local 
standpoint  alone,  and  no  mention  is  made  of  its  having  any 
bearing  upon  anything  but  academic  ((uestions  of  earth  dams. 

The  slide  in  this  dike  is  however  unfortunately,  not  an 
isolated  misadventure  to  be  casually  reviewed,  while  broken 
personal  prestige  rehabilitates  itself  by  virtue  of  charity  and 
silence.  It  is  a  national  concern  and  should  be  studied  as 
such  for  it  is  related  directly  and  intimatedly  to  the  expen- 
diture of  half  a  billion  dollars.  The  Wachusett  dike  carried 
the  destinies  of  the  Government's  Panama  Canal.  The  great 
Gatun  dam,  the  central  feature  of  the  Isthmian  Waterway, 
was  designed  upon  much  more  adverse  foundations,  by  the 
self-same  engineer,  from  the  self-same  model,  as  was  the 
north  dike  of  the  Clinton  reservoir,  and  the  engineering  re- 
liableness and  actual  structure  are  together  there  weighed  in 
the  balance  and  found  ominously  wanting. 

ICarth  dams  arc  as  old  as  Mother  Earth  herself.  They 
have  been  built  successfully  and  rightly  in  every  quarter  of 
the  globe  as  long  as  man  has  been  man,  so  the  naive  con- 
clusion that  the  "dike  type  of  earth  dam  is  not  discredited" 
will  probably  go  undisputed.     But  Nature  has  certainly  repu- 
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dialed  violently  this  individual  design  of  the  earth  dam  and 
the  quality  of  discernment,  judgment  and  experience  which 
evolved  it. 

An  inspection  of  Fig.  1  in  the  illustration  shows  that  the 
portions  A,  B,  S,  C  and  R  are  the  essential  artificial  ele- 
ments. The  office  of  A  is  the  vital  one  of  protecting  and 
supporting  the  impervious  core  B,  and  of  carrying  the  shield 
of  rip-rap  against   erosion. 

Since  the  earth  core,  B,  lies  on  the  steep  rear  slope  of  A, 
the  upper  part  B'  naturally  owes  its  position  and  integrity  al- 


the  Clinton  Works  contributed  to  the  discussion:  "The  north 
dike  of  the  Wachusett  reservoir,  and  the  proposed  Gatun 
dam  with  their  vast  dimensions  seem  especially  to  have  dis- 
turbed  Mr.   as   he    speaks   of   the   Gatun    dam   as   a 

"monster  dam  design."  "The  writer  as  the  designer  of  one 
of  these  dams  and  a  participant  in  the  design  of  the  other, 
etc."  This  personal  avowal  of  creatorship  is  quoCi-d  because 
with    creatorship   goes    responsibility. 

In  two  instances  of  gross  mistakes  in   tlie  Panama  plans, 
the  errors  were  saddled  on  to  subordinates.      Here  the  auth- 
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Cross    Section    of    Wachusett    Dam 

(A— Ridge  of  triangular  section  witli  front  slope  of  2  to  1  and  rear  slope  of  1  to  1.  B— Packed  or  rolled  clayey  earth.  C  in. 
layers.  C— Mass  of  earth  to  minimize  rale  of  percolation  through  and  under  dam.  E^  Natural  ground.  G — Gravel  layer  and  herm. 
R— Rip-rap.    10  fl.   thick.     S— Sheet   Piling. 


most  entirely  to  A.  It  is  evident  that  the  stabilitj'  and  in- 
tegrity of  A  are  a  sine  qua  non  of  the  dam.  The  material 
of  A  is  derived  fronj  the  natural  earth,  E,  and  is  the  same 
in  character  except  that  E  is  consolidated  by  rain  and  eons 
of  time,  while  A  is  a  recent  artificial  ridge.  The  material  is 
a  fine,  silt-like  sand,  water  and  glacier-ground  until  its  dom- 
inant particles  have  had  the  angularities  rounded.  It  is,  when 
dry,  decently  reliable  in  a  bank  or  cut,  but  when  wet  it  takes 
on  channel  characteristics,  just  as  do  the  Panama  soils. 
These  changes  must  be  anticipated  and  forestalled.  Both 
develop  a  treacherous,  unstable,  mushy,  pasty  disposition. 
Both  flow  and  flatten  out,  the  particles  sliding  over  one  an- 
other, somewhat  similar  to  their  action  in  quicksand  The 
Panama  soil  becomes  in  addition  viscous  and  pasty.  So  long 
as  there  was  no  water  in  the  Clinton  reservoir,  the  ridge  A 
stood  all  right,  but  as  the  water  rose  the  lower  planes  of  the 
mass  were  successivelj'  saturated,  the  voids  filling  directly 
and  by  capillary  action.  The  upper  portions  were  dampened 
by  the  melting  snows  and  spring  rains.  Finally  the  critical 
stage  and  state  were  reached,  friction  was  overcome  through 
saturation,  and  somewhere  below  water  level  in  the  lower 
part  of  A  or  in  the  bottom  E  a  displacement  occurred  and 
the  upper  portion  A'  subsided  and  slid  away,  carrying  the 
gravel  berm  and  the  rip-rap  with  a  rush  into  the  lake.  The  full 
length  of  the  section  of  the  dam  against  which  any  water 
stood,  and  half  the  crest  width,  went.  The  upper  outer  cor- 
ner of  the  core  B  broke  off  and  subsided  nearly  vertically. 

By  the  favor  of  chance  the  reservoir  lacked  23  ft.  of  be- 
ing full.  Had  it  been  full  the  entire  mass  A  would  have 
been  thoroughly  saturated  and  therefore  in  a  critical  condi- 
tion, and  the  core  B  likewise  saturated  must  have  brought 
some  additional  weight,  making  still  more  for  its  deforma- 
tion and  displacement  in  the  soggy  ridge  A.  The  point  at 
the  upper  end  of  the  slope  line  is  very  close  to  the  ultimate 
reservoir  height,  and  with  a  full  lake  or  a  few  degrees  flat- 
ter slope  to  the  sodden  slide,  the  dreadful  would  have  hap- 
pened. Against  this  danger  the  mass  C  afforded  no  protec- 
tion whatever,  since  it  would  have  been  overtopped  and 
eroded.  Figs.  2,  3  and  4  show  the  cross  sections  of  the 
Wachusett  earth-dam  imposed  upon  those  of  the  Gatun. 
Sosa-Corozal  and  La  Boca  dams  as  now  designed.  They 
very  graphically  show  what  a  very  narrow  margin  corre- 
sponding slips  to  the  same  slope  would  leave  in  the  Isthmian 
structures  before  they  went  in  water  avalanches  to  the  seas. 

In  the  report  of  the  American  Society  of  Civil  Engineers. 
1907,  will  be  found  a  valuable  paper  on  earth  dams,  in  which 
the  proposed  Gatun  construction  for  Panama  and  some  of 
the  pregnant  features   are  lucidly   treated.     The   designer   of 


orship  of  the  Wachusett  design  is  formally  recorded  by  the 
engineer  himself. 

The  Gatun  dam  for  the  Panama  Canal  was  proposed  by 
the  five  minority  members  of  the  International  Board.  Of 
the  five,  two  only  were  supposedly  dam  specialists,  the  de- 
signer of  the  Wachusett  dike  and  one  of  the  designers  of 
the  old  Bohio  dam.  The  latter  had  been  the  undoing  of  the 
former  85-ft.  project  of  1901.  It  had  been  proven  imprac- 
ticable when  competent  investigation  was  made  and  had  been 
completely  abandoned.  The  leadership  for  the  Panama  dam 
problems  was  accorded  therefore  to  the  Wachusett  special- 
ist. He  projected  for  Panama  on  both  the  Atlantic  and  Pa- 
cific sides  a  series  of  high  earth  dams,  the  Gatun,  "the  great- 
est construction  ever  undertaken  by  man."  They  were 
brought  by  their  mass  and  by  the  fact  of  alluvial  founda- 
tions into  the  realm  of  experiment  utterly,  but  they  were  ac- 
cepted by  the  four  remaining  experts,  by  the  Commissioners 
and  the  Secretary  of  War,  all  because  the  north  dike  of  the 
Wachusett  reservoir  was  deemed  such  a  convincing  and  shin- 
ing example   in   new  and  advanced   technique. 

Its  designer  explained  his  art  to  the  Senate  Commit- 
tee: "In  some  of  the  testimony  it  has  been  stated  that  this 
whole  matter  was  an  engineering  guess.  I  wish  to  say  dis- 
tinctly that  this  is  not,  in  my  opinion,  an  engineering  guess. 
There  has  been  allowed  a  factor  of  safety  that  is  beyond  all 
factors  allowed  in  the  past." 

Senator  Morgan. — "Beyond  all  precedent?" 

Mr.  Stearns. — "Beyond  all  precedent,  except  in  the  case 
of  this  dam  which  I  built,  which  is  the  precedent  for  this 
particular  construction." 

The    five    experts    supporting    the    Isthmian     proposition 

^^,^G*Tv«  Dam 


Fig.  2. — Gatun  and  Wachusett  Dams. 

wrote:  "The  nearest  precedent,  in  general  design,  for  the 
Gatun  dam  is  the  north  dike  of  the  Wachusett  reservoir, 
which  at  its  deepest  place  will  have  65  ft.  against  it."  "The 
highest  portion  of  this  dike  was  built  on  exactly  the  plan 
proposed  for  the  Gatun  dam." 

The  same  steep  earth-sustained  2  to  1  slope  fronts  the 
Gatun  lake,  110  or  more  square  miles  in  area,  deluged  in  their 
season  by  tropic  rain  and  lashed  by  the  hurricane  Isthmian 
winds  into  hungry,  eating  waves,  as  fronts  the  diminutive 
metropolitan  reservoir,  whose  riplets,  the  local  account  says, 
were  by  good  grace  not   blown  toward  the  open  wound  ol 
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tlic  earth  core.  The  faces  of  l>oth  are  protected  by  the 
.same  means — a  layer  of  rip-rap,  set  on  the  slope  of  earth. 
As  the  mud  of  the  marshes  and  the  silt-jelly  of  Limon  bay 
arc  to  go  into  the  body  and  heart  of  the  Gatun  dam,  a  slid- 
ing cushion  for  whatever  is  imposed  upon  them,  so  at  Wa- 
chusett,  the  material  of  the  dike  under  even  partial  satura- 
tion has  become  mud-jelly,  which  has  slid  with  its  rock  fac- 
ing to  destruction.  The  notorious  and  never-failing  charac- 
teristic of  the  saturation  of  Isthmian  earth,  is  that  it  forms 
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Fig.  3. — Soza-Corozal  and  Wacnusett  Dams. 

a  pasty,  sodden,  yielding,  swallowing  mass,  whose  angle  of 
repose  is  very  flat — 6  and  more  to  1.  Witness  the  long,  ever- 
moving,  half  mile,  red,  historic  slide,  and  the  other  lesser 
slips  at  the  Culebra;  the  boggy  spoil  areas;  the  mired  steam 
shovels,  and  the  glacier-creeping  dumps  near  Pedro  Miguel. 
So,  we  are  to  have  for  our  world  canal,  the  duplicate  embodi- 
ment of  a  fetish  formula,  enough  for  homogeneous  founda- 
tions which  nature  does  not  supply  and  requiring  modifica- 
tion accordingly,  applied  equally  to  structures  to  meet  any 
head,  no  matter  how  high,  with  no  saving  appreciation  of 
such  controlling  factors  as  a  deep  lake,  against  nearly  7,000 
ft.  of  front,  five  times  the  northern  rainfall  saturation,  or 
the  quiverings  due  to  whirling  rushes  through  lock  sluices, 
and  the  vibrations  of  a  spillway  so  planned  that  in  a  tobog- 
gan fall  of  70  ft.  it  converges  the  flood  escape  from  Gatun 
Lake,  700  it.  wide  and  16  ft.  deep  into  a  concrete  canyon 
but   150  ft.  wide. 

Estimating  proportionately  to  weight,  volume  and  length 
of  the  exposed  embankment,  which  serves  the  function  of  a 
dam,  together  with  the  head  of  water,  which  each  must  with- 
stand, one  is  brought  to  contemplate  the  serious  and  alarm- 
ing likelihood,  if  not  certainty,  that  an  accident  at  the  Isth- 
mus  commensurate   with   that    of   April    lllh    at   the   Boston 
reservoir,  would  have  ended  the  career  of  the  Panama  Canal. 
Taking  the  Massachusetts  slide  length  as  675  ft.  and  the  vol- 
ume at  100,000  cu.  yds.,  ?nd  noting  that  the  total   length  of 
the  Gatun   dam  having  water  against  it  is  over   10  times  as 
great,  that  the  exposed  slope  is  over  twice  as  long,  and  the 
crest  55  ft.  higher,  it  becomes  apparent  from  simple  mathe- 
matics that  the  equivalent  mass  at  Panama  would  be  over  20 
times  the  amount.     Besides  these  there  is  the  factor  of  sat- 
uration from  twice  the  head  of  water,  and  five  times  the  an- 
nual  rainfall   on    still   more   treacherous  material.     From   the 
hrst  two  elements  alone  two  or  more  million  cu.  yds.  would 
be  the  relative   equivalence.     Two   or   more  million   cu.   yds. 
from  the  Gatun  dam  of  silt-jelly  from  Limon  bay  or  mud  of 
the  swamps,  or  sliding  clays  or  pasty  ashes  of  Culebra,  going 
down  with  a   crash   into   Gatun   lake,  and  leaving  the   over- 
topped mass  of  the  earth-fill  at  the  scour  of  its  waters,  would 
mean  a  mortal   disaster  for  the  waterway.     It   will   be  pres- 
ently seen  that  the  foundation  safeguards  which  were  incor- 
porated  in   the   Wachusett   dike   were   not,   according   to  the 
latest  official  testimony,  to  be  embodied  in  the  Isthmian  dam, 
so  that  its  hazards  from  this  further  source  are  enormously 
increased.    The  repair  of  the  very  high  dams  at  Panama  will 
be  particularly  difficult.     The  Culebrat  cut  will  be  finished; 
its   material  will   have   been   transported   and  deposited  into 
embankments,    and   before    more    could    be    supplied,    steam 
shovels  and   their  train  system  must  be  installed   de     novo. 
The  lake  depth,  85  ft.,  is  too  great  to  admit  of  repair  by  the 
quick  and  effective  methods  of  hydraulic  dredges.     Yet  every 
minute  and  second  after  an  accident,  would  be  momentous, 
and  the  Gatun   dam,  if  the  slope  rearward  was  overtopped, 
would   soon  be  in  the  Atlantic  Ocean. 

The  vital  and  inescapable  dangers  prepared  for  the  coun- 
try in  this  "monster  Gatun  design"  was  clearly  set  forth  and 
impressed  with  all  the  force  that  the  English  language  allow- 


ed, by  the  Majority  of  the  Consulting  Engineers,  but  the 
public  has  been  mostly  unacquainted  with  their  message. 
This  formidable  slide  of  the  Wachusett  earth  dam  comes  to 
confirm  their  prophesies. 

With  the  Metropolitan  dike,  and  the  accident  which  sent 
one-seventh  of  its  critical  volume  to  the  bottom  of  the  reser- 
voir, we  concern  ourselver  only  as  it  is  the  pattern,  the 
model  and  precursor  of  its  great  progeny,  the  Isthmian  dams. 
Before  the  Investigating  Committee  of  the  Senate,  the 
designer  of  all  these  structures  detailed  the  series  of  labora- 
tory tests  with  earths  from  which  he  demonstrated  the  dif- 
ferent permeabilities,  resistances,  capillary  actions,  etc.,  in 
materials.  Part  were  made  at  Lawrence,  part  at  Clinton, 
Mass.  They  were  conducted  with  a  "galvanized  iron  tank 
filled  with  the  sand  or  other  material  to  be  tested,  the  water 
being  applied  at  the  top  and  being  drawn  out  at  the  bottom 
through  a  faucet.  By  opening  or  closing  the  faucet,  differ- 
ent quantities  of  water  could  be  made  to  pass  and  the  dif- 
ference in  amounts  of  resistance  caused  by  passing  through 
3  ft.  was  measured."  "Another  set  of  tests  made  made  in  a 
tank,  a  long  wooden  box  60  ft.  long,  6  ft.  wide  and  8  ft. 
high."  "The  next  test  was  in  an  iron  pipe  about  10  ins.  in 
diameter  and  I  think  about  10  ft.  long."  "I  built  an  experi- 
mental dike  in  this  large,  wooden  tank  that  I  spoke  of.  I 
am  trying  to  show  that  this  is  not  an  engineering  guess." 
From  the  laboratory  tests  the  permeability,  filtrations,  re- 
sistences,  etc.,  were  figured  out  and  the  dike  was  built  ac- 
cordingly. 

Some  interesting  tests  were  evidently  conducted  for  Pan- 
ama, also.  "I  had  p.irticularly  requested  in  my  communica- 
tion to  the  Isthmus,  sent  through  the  proper  parties,  of 
course,  that  they  take  a  sample  of  the  material  pumped  up 
from  the  boring  hole  in  a  pail  without  letting  any  spill  from 
the  pail.  This  sample  was  taken  as  I  requested  and  what  we 
saw  in  the  bottom  of  the  pail  was  sand  and  fine  material 
mixed  with  it  so  that  one  would  say  it  was  practically  im- 
pervious, and  then  the  last  thing  that  settled  in  the  pail  was 
the  fine  clay  which  left  a  shiny  surface  over  the  whole  thing, 
about  as  you  see  in  the  bottom  of  a  mud  puddle  in  the  street 
after  a  rain,  and  that  makes  the  bottom  of  the  puddle  pretty 
nearly  water-tight.  It  showed  very  clearly  as  a  single  sam- 
ple that  there  was  this  fine  clay  in  sufficient  quantities  to 
make  it   substantially,   if   not  absolutely   watertight." 

A  pail  of  water  to  determine  the  probability  of  the  great- 
est dam  ever  projected!  This  is  the  engineer  who  testified 
as  to  the  means  of  propelling  battleships  and  merchant  ves- 
sels through  the  locks: 

Senator  Kittridge.— "How  would  you  push  the  ship 
ahead?     Would  you  use  a  windlass,  or  what?" 

Mr.  Stearns. — "Generally  it  would  be  by  a  tug  behind  it." 


Fig.  4. — La    Boca   and   Wachusett   Dams. 

A  pushing  tug,  a  pail  of  muddy  water,  a  Bohio  dam,  a 
Wachusett  dike — precious  pledges  for  G.Ttun  and  the  Panama 
Canal! 

Senator  Morgan. — "It  has  been  stated  in  the  testimony  of 
the  dams  that  failed  *  *  *  that  this  dam  on  the  Mill 
river  failed  at  a  time  when  the  water  was  4  ft.  below  the  top 
and  it  failed  by  the  sloughing  or  caving  of  the  lower  end 
of  the  dam." 

Mr.  Stearns. — "It  was  built  ina  way  that  engineers  would 
not  build  now  *  *  *  this  slid  oflf.  I  think  the  water 
came  through  and  saturated  this  material,  and  it  would  not 
stand  at  that  steep  angle." 

The  designer  confirming  his  elements  in  the  dike  of  the 
60-ft.  box,  embodied  them  in  the  Wachusett  embankment, 
and  without  waiting  for  time  to  sift  and  test  them,  duplicat- 
ing them  in  each  and  every  embankment  projected  to  hold 
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up  the  deep  lakes  on  the  Isthmus.  The  integrity  of  the  Ga- 
tun  dam  with  over  30,000,000  tons  of  earth,  holding  up  Lake 
Gatun  at  85  ft.  and  of  the  Corozal  and  La  Boca  dams  with 
18,000,000  tons  to  create  and  sustain  Lake  Sosa  at  65  ft. 
above  low  tide,  has  been  assured  to  the  nation  upon  the  au- 
thority of  the  designer  and  design  of  the  archetypal  Clinton 
structure  of  great  claims  and  sorry  discomfiture. 

The  design  was  repeated  in  colossal  forms,  once  at  Gatun 
and  thrice  near  Panama.  Each  and  every  one  is  a  Wachu- 
sett  dike  in   magnificat. 

Almost  immediately  after  the  assembling  of  the  "Board 
of  Consulting  Engineers"  before  there  had  been  any  time  or 
opportunity  to  digest  the  Isthmian  data  or  examine  the  phys- 
ical factors  and  conditions,  the  author  of  this  construction,  a 
member  of  the  Board,  began  the  paean  and  the  propaganda 
to  duplicate  the  Wachusett  performance  on  a  grand  scale, 
and  make  it  the  central  and  glorified  feature  of  the  Panama 
Canal.  The  collective  body  at  his  invitation,  went  down  to 
Boston  to  study  this  last  achievement  in  engineering.  When, 
however,  the  Isthmian  structure  and  its  allied  feature,  the 
lock  flights,  were  proposed  they  arrayed  the  two  parties  of 
the  Board  in  oppo.sition,  which  divided  them  fundamentally. 
The  dam  to  weigh  over  30,000,000  tons  was  to  be  the  hughest 
structure  ever  attempted  in  history.  It  was,  therefore,  in 
that  fact  alone  an  experiment  with  no  precedent  of  guarantee 
in  time  or  place.  The  Majority  therefore  set  itself  squarely 
upon  the  first  tenet — the  Panama  Canal  should  not  be  an  ex- 
periment in  canal  building.  "The  Board  is  unqualifiedly  of 
the  opinion  that  no  such  vast  and  doubtful  experiment  should 
be  indulged  in,  but,  on  the  contrary,  that  every  work  of 
whatever  nature  should  be  so  designed  and  built  as  to  include 
only  those  features  which  experience  has  demonstrated  to  be 
positively  safe  and  efficient." 

Having  thus  condemned  the  principle  of  adventure  and 
speculation  in  the  great  national  work,  they  proceeded  to 
point  out  the  chances  against  the  success  of  this  particular 
experiment.  The  foimdations  at  Panama  were  not  of  rock 
but  of  acknowledged  alluvium.  In  the  Gatun  gorges  there 
was  a  surface  stratum  of  clay  in  places  but  31  ft.  thick.  Un- 
derneath this  extending  from  31  ft.  down  to  203  and  258  ft. 
the  material  was  pervious,  watersoaked  and  artesian,  the  dis- 
charge rising  in  the  driven  tubes  from  7  to  18  ft.  above  the 
river.  Not  alone  was  it  gambling,  it  was  foolhardy  to  trust 
the  mass  of  21,000,000  cu.  yds.  upon  such  foundations.  The 
Majority  wrote:  "The  subsurface  material  at  Gatun  extend- 
ing down  to  the  hard  indurated  sandy  clay  or  soft  rock  at- 
taining a  maximum  depth  of  258  ft.,  is  in  large  part,  of  a 
comparatively  fine  character,  consisting  of  sand  and  clay  in 
various  degrees  of  mixture,  but  the  boxings  have  also  shown 
coarse  sand  and  gravel,  with  water  flowing  through  it  and 
out  of  some  of  the  pipes  used  in  making  the  examination." 
And  again,  "These  are  disquieting  considerations  in  the  de- 
signs of  dams  to  retain  water  of  depths  varying  from  30  to 
possibly  85  ft.  or  more."  "The  United  States  Government 
is  proposing  to  spend  many  millions  of  dollars  for  the  con- 
struction of  this  great  waterway,  which  is  to  serve  the  com- 
merce of  the  world  for  all  time,  and  the  very  existence  of 
which  would  depend  upon  the  permanent  stability  and  un- 
questioned safety  of  its  dams.  The  Board  is  therefore  of 
opinion  that  the  existence  of  such  costly  facilities  for  the 
world's  commerce  should  not  depend  upon  great  reservoirs 
held  by  earth  embankments,  resting  literally  upon  mud  foun- 
dations or  those  of  even  sand  and  gravel."  "There  are  grave 
reasons  for  doubting  the  stability  of  these  types  of  struc- 
tures under  such  circumstances." 

Finding  the  design  prepared  for  the  waterway  by  their 
Minority  Colleagues  thus  freighted  with  mischief,  they  de- 
tailed a  lock  canal  plan  which  they  pronounced  free  from 
the  menacing  features  and  which  was  recorded  as  being  safe 
and  untainted  of  the  experimental.  This  design  had  its  sum- 
mit level  not  at  85  but  at  60  ft.  It  incorporated  a  third  lake, 
thus  abolishing  locks  in  flight  and  high  dams.     The  best  ar- 


rangement enabled  the  vast  Gatun  embankment  to  be  super- 
seded by  one  of  a  quarter  the  volume  under  a  29-ft.  head. 
The  head  being  reduced  to  less  than  a  third  eliminated  the 
technical  problems.  "This  plan  provides  for  a  summit  level 
of  moderate  height  and  for  corresponding  dams.  It  would 
have  duplicate  locks  throughout  of  one  lift  only  between  ad- 
jacent levels.     (Not  flights.)" 

It  is  apparent,  therefore,  that  a  lock  canal  at  Panama  did 
not  at  all  necessarily  involve  the  abnormal,  the  perilous  or 
the  questionable.  The  Majority  being  thus  uncompromis- 
ingly against  the  central  and  pivotal  elements  of  the  high 
level  scheme,  the  five  engineers  arranged  to  buttress  their 
dam  by  the  same  measures  of  foundation — safeguarding  that 
they  had  incorporated  at  Wachusett.    "In  that  case  (the  Bos- 


Fig.  5.— South  Half  of  Slide  at  the  North  Side  of  the  Wa- 
chusett  Reservoir. 

ton  reservoir)  deep  and  heavy  sheet  piling  or  deep  excava- 
tion of  the  natural  soil  with  refilling  of  suitable  material  was 
employed  to  prevent  seepage  or  percolation,  wherever  it 
was  apprehended  that  the  nature  of  the  sub-strata  was  such 
as  to  permit  it."  "It  is  the  judgment  of  the  Board  that  such 
safeguarding  features  as  core  walls,  sheet  piling  or  the  re- 
moval of  unsuitable  material  should  not  be  omitted  in  sim- 
ilar structures  on  this  work  of  extraordinary  magnitude  and 
supreme  importance."  The  Minority  five  then  conceded  this. 
They  wrote:  "In  the  construction  of  the  dam  it  is  proposed 
to  excavate  surface  material  to  such  an  extent  that  the  im- 
pervious material  of  the  embankment  will  come  in  direct 
contact  with  the  impervious  clayey  material;  also  to  do  any 
other  work  required  to  cut  off  the  flow  through  any  pervi- 
ous material,  which  further  investigations  may  disclose." 
They  added  an  allowance  to  be  included  in  the  estimate  of 
cost  of  the  dams  of  $400,000.  The  Gatun  dam  became,  there- 
fore, safeguarded  in  the  exact  way  as  the  Wachusett  dike,  so 
it  was  supposedly  vouched  for  and  guaranteed  in  the  success 
of  its  small  predecessor. 

Soon,  however,  the  five  engineers  were  brought  up  to  the 
practical  question  of  "How,  how?"    Then  the  Panama  propo- 
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sition  went  off  into  the  air  and  llic  Gatun  dam  fell  summar- 
ily out  of  even  the  Wacliuscit  class.  The  pervious  strata 
in  the  two  gorges  at  Gatun  e.xlcnd  to  204  and  258  ft.,  much 
below  the  limits  of  caisson  or  sheet  piling  work.  Thei--  width 
at  sea  level  is  roundly  2,700  ft.  It  became  speedily  patent 
that  these  e-xperts  had  proposed  and  stipulated  the  physical- 
ly impossible,  since  cutting  off  the  water  in  the  deep  gorges 
was  the  dream  of  engineering  Qui.\otcs.  Before  the  Senate 
Committee,  therefore,  they  openly  and  entirely  abandoned 
the  provision  thus  categorically  specified.  The  Isthmian 
structure  of  30,01)0,000  tons  in  weight  under  an  85-ft.  head 
was  there  acknowledged  to  be  then  projected  and  advocated 
without  the  defenses  and  precautions  which  had  been  incor- 
porated to  safeguard  the  small  Wachusett  dike  with  but  65 
ft.  of  head  against  some  675  ft.  alone  of  its  length.  Not- 
withstanding this,  they  argued  speciously  and  persistently 
that  the  Gatun  dam  would  be  quite  safe.  Why  not?  They 
had  tested  sands  and  gravel  carefully  in  two  laboratories,  in 
tanks  and  tubes  with  three  feet  of  material,  a  faucet  and  a 
miniature  dike  in  a  box.  '  They  had  settled  the  slope,  the 
permeability  and  all  other  factors  of  safety,  as  the  designer 
averred,  "beyond  all  precedent,  except  in  the  case  of  this 
dam  which  I  built." 

The  lock  flights  complementary  to  the  pernicious  high 
dams  were  pronounced  by  the  Majority  of  the  Board  of  Con- 
sulting Juigineers  even  more  dangerous  and  objectionable 
than  the  dams.  It  was  recorded  that  there  were  "perilously 
near  impracticable  for  battleships"  and  extra  hazardous  for 
large  merchants  ships.  But  the  Triumvirs  have  just  report- 
ed that  the  rock  ("argillaceous' sandstone"  is  its  latest  name? 
will  withstand  the  concrete  lock  weights.  It  has  all  been 
tested  and  proven  in  another  box  of  sand.  They  write:  "Ad- 
ditional tests  were  made  at  our  request  with  an  improvised 
apparatus  to  give  a  further  indication  of  the  ultimate  sup- 
porting power  of  the  rock.  In  making  these  tests  irregular 
pieces  of  the  rock  about  3  ins.  to  10  ins.  across  were  bedded 
in  sand  in  a  box  resting  on  scales  so  that  the  top  of  the 
pieces  would  be  substantially  sure." 

All  this  testing  of  weights  as  settling  the  question  of 
lock  foundations  is  quite  beside  the  mark.  No  one  has  dis- 
puted that  the  sandstone  where  it  exists  is  a  good  and  ade- 
quate foundation  for  a  lock.  But  what  of  the  foundations 
where  it  does  not  exist,  and  the  masonry  must  repose  upon 
the  pervious  strata?  These  are  the  conditions  which  are 
impeached.  There  is  no  mention  of  this  feature  in  the  "de- 
ciding report."  The  objections  to  the  lock  tiers  are  not  an- 
swered or  touched  by  testing  the  crushing  limit  of  indurated 
clay.  The  relation  of  the  lock  tiers  to  navigation,  the  locat- 
ing of  the  lower  lock  and  approaches  in  a  morass,  the  setting 
of  the  upper  lock  to  overhang  this  "argillaceous  sandstone," 
the  absence  of  foundations  for  the  upper  approaches,  the  im- 
practicability of  establishing  proper  safety  dams  to  safe- 
guard the  summit  lake,  the  inadequate  width  of  the  locks  to 
anticipate  battleship  growth,  questions  of  future  lake  satura- 
tion in  the  pervious  strata  under  the  locks,  all  these  and 
many  allied  problems  are  avoided.  The  avoidance  is  well. 
Bohio  and  Wachusett  consort  illy  with  Delphic  oracles.  Pro- 
nouncements arc  i)urposed  upon  the  Gatun  dam.  The  coun- 
try knows  just  what  these  will  be.  The  corroboration  of 
their  former  decision  will  be  complete  and  unanimous,  and 
it  will  be  announced  anew  to  the  country  that  the  Panama 
dams  are  safe  and  certain — like  the  north  dike  of  the  Wa- 
cliusett  reservoir. 


Mr.  H.  A.  Horning,  heretofore  Division  Foreman  of  Build- 
ings of  the  Michigan  Central  R.  R..  with  headquarters  at 
Niles,  Mich.,  has  been  appointed  Assistant  Superintendent  of 
Buildings,  with  headquarters  at  Jackson,  Mich.  He  succeeds 
Mr.  F.  M.  Hill,  w-ho  has  left  the  service  of  the  Michigan  Cen- 
tral to  become  Engineer  for  the  Reinforced  Concrete  Pipe 
Co.,  of  Jackson,  Mich. 


Catalogs  Worth  Having^ 

No.  0279.  Sarco  Asphalt.  The  Standard  Asphalt  &  Rub- 
ber Co.,  Chicag(j,  111. 

This  catalog  describes  the  character  and  manufacture  of 
Sarco  Asphalt  as  distinguished  from  the  natural  asphalts, 
such  as  those  from  Trinidad  Lake.  It  is  stated  that  Sarco 
paving  asphalt  contains  100%  bitumen — no  earthy  matter, 
no  organic  matter  and  no  salts.  As  a  paving  and  roofing  ma- 
terial, the  claim  is  made  that  it  is  ductile  and  pliable  at  freez- 
ing temperature  and  has  a  melting  point  far  above  the  hottest 
summer  temperature.  The  company  issuing  the  catalog  is 
fully  equipped  for  turning  it  out  in  large  quantities  for  street 
work  and  also  for  rooting,  waterproofing  and  other  similar 
uses.  The  catalog  is  well  worth  securing  for  its  description 
of  an  interesting  material. 

No.  0280.  Concrete  Mixers.  The  Cockburn  Barrow  & 
Machine  Co.,  Jersey  City,  N.  J. 

This  catalog  describes  briefly  the  Judd-Cubical  Concrete 
Mixer.  The  cube  is  operated  by  means  of  a  pinion  meshing 
with  a  circumferential  rack.  One  of  its  special  features  is 
the  arrangement  by  which  the  batch  is  discharged.  Three 
discharge  scoops  are  so  placed  within  the  cube  that  when 
the  cube  is  being  rotated  in  the  direction  for  mixing  concrete 
the  scoops  are  inoperative  but  when  the  cube  is  rotated  in 
the  reverse  direction  the  scoops  collect  the  mixed  concrete 
and  discharge  it.  The  machine  is  an  interesting  one  and  is 
well  described  in  this  pamphlet. 

No.  0281.  Tubular  Well  Supplies.  Cook  Well  Co..  St. 
Louis,  Mo. 

This  is  a  catalog  and  price  list  of  a  large  line  of  tubular 
well  supplies  manufactured  by  the  well  known  company 
named  above.  The  apparatus  illustrated  in  the  catalog  con- 
tains about  everything  that  is  necessary  for  driving  and 
equipping  tubular  wells  for  city  and  other  water  supplies. 
The  catalog  is  handsomely  gotten  up  in  leather  binding  and 
will  prove  useful  to,  any  citj'  engineer. 

No.  0282.  Electric  Machinery  for  Cement  Plants.  The 
Westinghouse   Companies,  Pittsburg,  Pa. 

In  constructing  the  new  works  of  the  Bath  Portland  Ce- 
ment Co.,  at  Bath,  Pa.,  all  machinery  was  designed  to  be 
operated  by  electric  power.  This  pamphlet,  which  has  been 
issued  by  the  Westinghouse  Companies,  describes  and  illus- 
trates in  considerable  detail  the  electric  power  plant  furnish- 
ed to  do  the  work.  The  pamphlet  presents  a  good  argument 
for  the  advantages  of  electricity  for  operating  similar  plants. 

No.  0283,  Compressol  System  of  Foundation  Construc- 
tion.    Hennebique  Construction  Co.,  New  York,  N.  Y. 

In  this  catalog  the  companj'  named  describes  a  new  sj'S- 
tem  of  concrete  foundation  and  construction.  This  method 
has  been  used  in  France  for  some  years  and  has  been  de- 
scribed at  various  times  in  the  French  technical  papers.  This 
is,  how-ever,  the  first  time  that  an  attempt  has  been  made  to 
introduce  it  in  the  United  States.  .'Vn  arrangement  like  a 
pile  driver,  which  carries,  in  place  of  a  hammer,  a  heavj'  iron 
cone,  is  used  to  form  holes  in  the  ground.  The  cone  is  re- 
peatedly dropped  like  a  pile  driver  hammer  until  the  ground 
has  been  penetrated  the  proper  depth.  Concrete  is  then 
placed  in  the  hole  and  a  blunt-pointed  hammer  is  used  to 
compress  it.  The  result  is  the  formation  of  a  concrete  pillar 
or  pile.  Many  claims  are  made  by  the  inventors  for  the  ad- 
vantage of  this  type  of  pile  construction  over  that  commonly 
employed  where  the  pile  is  molded  in  forms  and  then  driven 
in  the  usual  manner.  Engineers  who  have  not  been  made 
familiar  with  this  type  of  construction  by  reading  foreign 
papers  will  find  this  catalog  of  decided  interest. 


Mr.  Charles  Derleth,  Jr.,  has  severed  his  connection  with 
the  .American  Builders'  Review,  a  monthly  journal  published 
in  San  Francisco,  devoted  to  Architecture  and  Engineering. 
of  which  he  has  acted  as  editor  during  the  past  nine  months. 


July    \~.   1907. 
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CONTRACT    NEWS 

We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will 
be  especially  acceptable. 


BIDS  ASKED, 

Bridges. 

Bids  See 

Open.  Issue. 

July    17.  Sanduskv.    O July     3 

Jul'v  18.     Wilkcsb'arre.  Pa July  17 

July   18.     Burrillville,  R.   1 July  17 

July  19.     Terre  Haute,  Ind July  17 

July    19.  Fort    Snelling.    Minn June  ig 

July  19.  Ottawa,    111 July  10 

July  19.  Cincinnati,    O July  10 

July  20.  Culpeper,    Va .Tune  26 

July  20.  San  Juan,   Porto  Rico.... June  12 

July  20.     Grand  Rai)ids,  .Micli July   17 

July  22.     Chilhovvie,  Va ....July  17 

July  22.     Oakland,  Cal July   17 

July  22.     San  Jose,  Cal July   17 

July    23.  Columbia  City,  Ind July     3 

July  26.     Elkhart.  Ind July   17 

July    27.  Cleveland.    O July     3 

July  27.  Elberton,  Ga Ji^ly  10 

July    29.  Chardon,  O.   .: July     3 

July  29.     Tiffin.  O July  17 

July  29.     Wichita.  Kan July  17 

July  30.     Hamilton,   O July   17 

July  31.  Hattiesburg,   Miss July  10 

Aug.     I.  East   St.   Louis   111 July  17 

Aug.    I.     Woodland.  Cal July   17 

.Aug.    3.  Cleveland.  O July  10 

Aug.    5.  Jackson.    O July  10 

A'.'.g.    5.     Rome.  Ga July   17 

Aug.    5.     Xevv  Bern,  X.  C July  17 

Aug.    6.     Covington,  Ind July  17 

Aug.  10.     Cleveland,  O July  17 

Sept.  30.     Santiago,  Chile July   17 

Buildings 

July  17.  Fort  Benjamin  Harrison, 

Ind July  10 

July  17.  St.   Joseph,   Mo June  26 

July  18.  Washington,   D.   C June  26 

July  18.  Chattanooga,    Tenn June  26 

July  18.  Williamsport,    Ind June  12 

July    18.  Baxley,   Ga July     3 

July    18.  Wilkesbarre,    Pa July     3 

July    18.  Wapakoneta,   O July     3 

July    18.  Neah  Bay,  Wash July     3 

July  18.     New  York,  N.  Y July  17 

July   19.     Kellogg,  la July   17 

July  19.  Buffalo,    N.    Y July  lo 

July    19.  Gainesville,    Fla June  19 

July  19.  Gainesville,    Fla June  26 

July  19.  Athens,    O June  25 

July    19.  Fort  Leavenworth,  Kan.   .July     3 

July    20.  Minneapolis.   Minn July     3 

July   20.  Fresno,    Cal July     3 

July    20.  Jacksonville,  Fla July     3 

July  20.  Pickens,    S.    C July  10 

July  20.  Franklin,    Ind July  10 

July  20.  Xewberry,   Ind July  10 

July  20.     Cassville.  Mo July  17 

July  20.     X'ew  Lexington,  O July  17 

July  20.     Flint.  Mich July  17 

July  20.     Newberry,  Ind July  17 

July  20.     Franklin.  Ind July  17 

July  20.     Coatesville,  In<l July  17 

July  22.     Xew  York.  N.  Y July  17 

July  22.     New  York.  X.  Y July  17 

July  22.     Brooklyn.  N.  Y July   17 

July  22.     Xorway.  Mich July  17 

July  22.     Everett.  Wash July  17 

July  22.     New  Orleans,  La July  17 

July    22.  East  Orange.  N.  J July     3 

July  22.  Casper,    Wyo June  26 

July  23.     Newport,  R.  I July  17 

July    23    Cheyenne,  Wyo July     3 

July  23.  Bishopville,  Ga July  10 


July  23.  Cortlandt,   N.   Y July  10 

July  li.     Cleveland.  O July   17 

July  ii.     llurdsllcid,  N.  Dak July   17 

July  24.     Lincoln,  R.  I July  17 

July  2_(.     Clarksburg.  W.  Va July  17 

July  24.  Hoboken,    N.   J July  10 

July    24.  Fort  Sam  Houston,  Tex.. July     3 

July  24.  Aurora,    111 June  26 

July  25.  Marion.    Ind July  10 

July  25.     New  York,  X.  Y July  17 

July  25.     Newark,  K.  J July  17 

July  25.     New  Roads,  La July  17 

July  25.     Marietta.  O J\ily  17 

Jidy  26.     Chicago.  Ill July   17 

July  27.  Potosi,    Mo July  10 

July  29.  Yuma,  Ariz July  10 

July  29.     Jackson,  Mich July  17 

July  30.     Ames.  la July  17 

July  31.     Owosso.  Mich July   17 

July  31.     Washington.  I).  C July  17 

July   31.  Owosso.  Mich July     3 

Aug.    I.  Washington,   D.   C July  10 

Aug.    I.     Bowling  Green.  Va July  17 

Aug.    4.     HEunaford.  N.  Dak July  17 

Aug.    5.    Tallahassee,  Fla July  17 

.Aug.    5.     Cleveland.  O July  17 

Aug.     5.  Crookston,  Minn July     2 

Aug.    6.  Columbus,    O July  10 

Aug.    6.     Brooklyn.  N.  Y July   17 

Aug.  6  .    .\sheviile.  N.  C July  17 

Aug.    6.     Wabash.   Ind July  17 

Aug.    7.     Halifax.  N.  S July  17 

Aug.    9.     Lakewood.  O July  17 

Aug.     9.  Monticello.    Ind July     j 

Aug.  12.  Mason    City,    la     J\iry    3 

Aug.  15.  Bakersville.   N.   C July  17 

Aug.  19.    Alexandria.  Minn July  17 

Aug.  20.     Decatur.  Ill July  17 

Aug.  22.     Jackson.  Mich July  17 

Aug.  24.     Geneva.  Ill July  17 

Roads  and  Streets. 

July  17.  Brooklyn,    N.    Y July  10 

July  17.  Sewickley,    Pa July  10 

July  18.  Brookhaven.   N.   Y July  10 

July  18.  St.    Paul.    Minn July  10 

July  18.  Wilkesbarre.    Pa July  10 

July  18.  Wellsville.    O July  10 

Julv  18.  Spencer,   Ind July  10 

July   18.     Milwaukee.   Wis July   17 

July  18.     Hamilton.  O July  17 

July  18.     Champaign,  111 July  17 

July  19.     New  York.  X.  Y July  17 

July  19.    Dixon.  Ill July  17 

July  19.     Danville,  111 July  17 

July  19.  Youngstown,    O July  10 

July   19.  Cincinnati,  O July     3 

July    19.  Columbus   Barracks,  O.   .  .July     3 

July    19.  Bluffton.    Ind July    3 

July    19.  Fort  Leavenworth,  Kan... July     3 

July    20.  Oshkosh,  Wis July    3 

July    20.  Findlay,    O July     3 

July  20.  Greencastle,    Ind June  26 

July  20.  Crawfordsville,    Ind June  26 

July  20.  Findlay,    O June  26 

July  20.     Kanglcy.  Ill July   17 

July  22.    Oswego.  N.  Y. July   17 

July  22.     Kansas  City.  Mo July  17 

July  22.    New  Orleans,  La July  17 

July  22.     Steubenvillc.  O July  17 

July  22.     Syracuse.  X'.  Y July  17 

July  22.     Frankfort.   Ind July  17 

July  22.     Oakland.  Cal July  17 

July  23.    Chicago  III July  17 

July  23.    Kansas  City.  Mo July  17; 

July  23.     Huntington.  Ind July  17 

Ju^    23.  Painesville.  O July     3 

July  23.  Mount    Gilead.    O July  10 

July  25.     Jersey  City,  N.  J July  17 

July  25.    New  York.  X.  Y Julv   17 

July  25.     El  Reno.  Okia July  17 

July  26.     Tipton.  Ind July  17 

July  26.     Applcton.  Wis July  17 

July  26.  Cincinnati,    O.    .: July  lO 

July  27.    Greencastle.  Ind July  17 

Tul'v  27.     Olympia.  Wash July  17 

July    27.  Cleveland.  O.   July    3 

July  29.    Shawano,  Wis July  17 


July  ,io.     .\ewark.  N.  J July  17 

Jidy  30.     .'\shland.  Ore July  17 

July  30.     Steubcnville,  O July  17 

July  30.     l)es  Mnines,  la J\dy  17 

July  30.  Jefferson,  O July  10 

July  30.  DesMoines,  la July  10 

July  30.  Hagerstown,   Md July  10 

July  31.  Kansas    City,    Mo July  10 

July  31.    Fort  Grcble,  R.  I July  17 

-Aug.    I.     Rahway,  N.  J July  17 

.Aug.    1.     Greencastle.  Ind July  17 

.Aug.     I.  Greencastle,   Ind July  3 

Aug.    2.  Cincinnati,   O Julv  10 

Aug.    3.     St.  Clairsville,  O July  17 

.\ug.    3.     New  Bremen,  O July  17 

.\ug.    5.     Greensburg.  Ind July  17 

-Aug.    5.     Olympia,  Wash July  17 

.Aug.    5.     Sullivan,  Ind July  17 

.Aug.    5.  Boonville.    Ind July  10 

.Aug.    6.  Sharpsvillc,   Pa July  10 

Sewers. 

July  17.  Iron    River,   Mich July  10 

Julv  i8.  Wellsville,  O July  10 

July   iS.     Newark.  N.  J July    17 

July  iS.    Kansas  City,  Mo July   17 

July  18.     .Ames,  Iowa July   17 

July  19.     Waukcgan,  III July   17 

July  19.  Youngstown,   O July  10 

July  19.  Spencer,    La July  10 

July  20.  Oshkosh.    Wis July  10 

July  20.  Pensacola,    Fla June  26 

July  22.  Willoughby,    O June   19 

July    22.  San  Jose,  Cal   July     3 

July  22.  Philadelphia,    Pa July  10 

July  22.  Cordele,    Ga July  10 

July  22.     Crawfordsville.  Ind July   17 

July  23.     Chicago.  Ill July   17 

July  23.     Kansas  City.  Mo July   17 

July  24.     Brooklyn.  N.  Y July   17 

July  24.     Cleveland.  O July   17 

July  24.  Oakland.    Cal July  10 

July  24.  .Aberdeen,    Wash July  10 

July  24.  Henderson,    N.    C July  10 

July  25.  Janesville.  Wis July  10 

July   25.  Frankfort.    Ind June  19 

July  25.  Frankfort.    Ind June  26 

July  26.     Buffalo.  N.  Y July   17 

July  27.     Evansvillc,  Ind July   17 

July  30.     Dcs  Moines,  la July   17 

July  22.     Council  Bluffs.  la July   17 

July  29.     Pekin,  III July   17 

July  19.    Troy,  N.  Y July  17 

July  29.     New  Castle,  Pa July   17 

July  30.  DesMoines,   la July  10 

.Aug.    3.     New  Bremen,  O July  17 

.Aug.    5.     Grand  Forks,  N.  Dak.... July  17 

Aug.    5.    Plainfield.  X.  J July   17 

.Aug.     5.  Nnrth     Milwaukee.     Wis.. July   17 

.Aug.    6.  Alexandria,    La July     " 

-Aug.    8.     Bloomfield.  Ind July   17 

Sept.  II.  New  Orleans.  La July  :;■ 

Water  Supply, 

July   18.     Hamilto.i,  O July   17 

July    20.  St.    Paul.    Minn July     3 

July  20.     Chesterton,  Ind July  17 

July  22.     New  York.  N.  Y July   17 

July  22.     Randolph.  Neb July  17 

July   22.  Omaha,    Neb July    3 

July  22.  Burlington.   Vt July  10 

July  23.     Irvington.  N.  Y July  17 

July  25.     Bradentown,  Fla July  17 

July  25.     Cissna  Park,  III July  17 

July  26.  Decatur.   Ill July  10 

July  29.     West  Point.  N.  Y July  17 

Julv    31.  North  Battlcford.  Sask.   ..July     3 

.Aug.    I.    Jamestown.  X.  Y July  17 

.Aug.    5.     Decorah.  la July  17 

Aug.    5.     Fort  .Adams.  R.  I July  17 

.Aug.   6.     Cherokee,  la July  17 

.Aug.    7.     Steelton.   Pa July  17 

.Aug.  8.     Fort  Oglethorpe.  Ga July  17 

.Aug.    9.    Fort  Hancock.  X.  J July  17 

.Aug.  13.     Columbus.  O July   17 

Aug.  19.  Sacramento,  Cal June    S 

Sept.     4.  Xew  Orleans,  La July     3 
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MiscellaaeouB. 

July  17.  Fort  Myer,  Va., 

Garbage   Crematory,  June  26 
July    18,  Brooklyn,    N.    Y., 

Riprap   Sea  Wall,  July    3 
July  18.  Albany,    N.    Y., 

Aqueduct,  June  26 
July  18.  Cincinnati,   O., 

Concrete  Dain,  June  26 
July  18.  Buffalo,   N.   Y., 

Foundation  Work,  July  10 
July  18.  Boston,  Mass., 

Subway   Entrance,  July  10 
July  18.  Washington,  D.   C, 

Concrete  Conduit,  July  10 
July  19.    San  Francisco,  Cal. 

Wharf  Repairs,  July  17 
July  20.     Chicago,  III. 

Conduit  System,  July  17 
July   22.  Fort   D.  A.   Russell,  Wyo., 

Garbage  Crematory,  July    3 
July  22.     Oyster  Bay,  N.  Y. 

Sea  Wall,  July  17 
July  23.     New  York,  N.  Y. 

Removing  Columns,  July  17 
July  23.     New  York,  N.  Y. 

Trolley  Approaches,  July  17 
July  23.     New  York,  N.  Y. 

Test  Borings,  July  17 
July  23.     Chicago,  111. 

Screens  and  Galleries,  July  17 
July    23.  Fort    Morgan,    Ala., 

Wharf  Repairs,  Etc.,  July    3 
July  24.     Chicago,  III. 

High  Pressure  Piping,  July  17 
July  24.     Baltimore,  Md. 

Refuse  Removal,  July  17 
July  26.     Toledo,  O. 

Power  Plant,  July  17 
July  26.     New  York,  N.  Y. 

Freight  Sheds,  July  17 
July   26.  Holland,   Mich., 

Pier  Repairs,  July     3 
June  26.  Winnetka,  111., 

Pile  Pier,  June  26 
July   27.  Boston,  Mass., 

Concrete  Floor,  July    3 
July  29.  Milford   Haven,  Va., 

Riprap  Jetties,  July  10 
July  30.  Fort  Monroe,  Va., 

Track  Work,  July  10 
July    30.  New  York,  N.  Y., 

Retaining  Wall,  July    3 
July  31.    Tacoma,  Wash. 

Power  Plant,  July  17 
Aug.    I.  Washington,  D.   C, 

Torpedo  Boats,  June    5 
Aug.    2.  Racine,   Wis., 

Breakwaters,  July  10 
Aug.   3.    Jackson  Barracks,  La. 

Wharf  Repairs,  July  17 
Aug.    3.  San  Juan,  R.  I., 

Pier  Repairs,  June  26 
Aug.    5.  Harrisburg,  Pa., 

Garbage   Disposal,  June  26 
Aug.   6.  Cleveland   Heights,  O., 

Street   Lighting,  July  10 
Aug.   6.  New  York,   N.  Y., 

Dams,  July  10 
Aug.  12.     Brownsville,  Pa. 

Lock,  Walls,  Etc.,  July  17 
Aug.    20.  San   Diego,   Cal., 

Wharf    and    Trestle,  June  26 

Sept.     3.  Winnipeg,  Man., 

Hydro-Electric  Development,  June  19 

Excavation,  Earth  and  Rock. 

July  17.  Baltimore,  Md., 

Dredging,  July  10 
July    17.  New    York,    N.    Y., 

Dredging,  June  19 
July    17.  Newport,    R.    I.. 

Dredging,  June  19 
July  17.  Block   Island,   R.   I., 

Dredging,  June  26 
July    18.  Grand   Rapids,   Mich., 

Rock  Excavation,  Etc.,  July    3 


July  20.  Charleston,   S.   C, 

Dredging,  June  26 
July  20.  Portsmouth,   N.   H., 

Ledge  Removal,  June  26 
July    20.  Charleston,    S.    C, 

Dredging,  July     3 
July  22.     Lebanon,  Ind. 

Ditch  Work  July  17 
July  22.    New  York,  N.  Y. 

Athletic  Field,  July  17 
July  23.    Chicago,  111. 

Dredging,  July  17 
July  24.  Jacksonville,   Fla., 

Dredging,  June  26 
Aug.  24.  New  York,   N.  Y., 

Dredging,  July    3 
July    24.  New  York,  N.  Y., 

Dredging,  July    3 
July   24.  Carroll,  la., 

Ditch    Work,  July    3 
July   27.  Woodbridge,  N.  J., 

Dredging,  July    3 
July   29.  Skagway,    Alaska, 

Dredging,  Etc.,  June  19 
July   30.  Newark,   N.  J., 

Dredging,  July    3 
July  31.  Albany,    N.   Y., 

Barge  Canal  Work,  July  10 
July  31.  Galveston,  Tex., 

Dredging,  July  10 
Aug.    I.  Marshalltown,    la.. 

Drainage  Ditch,  July  10 
Aug.     I.  Emmetsburg,  la.. 

Drainage  Work,  July    3 
Aug.     I.  Nevada,  la., 

Ditch  Work,  July    3 
Aug.    I.     Milner,  Idaho. 

Irrigation  Canal,  July  17 
Aug.   2.    Nevada,  la. 

Ditch  Work,  July  17 
Aug.    5.    Greenfield,  Ind. 

Ditch  Work,  July  17 
Aug.   6.     Newton,  la. 

Ditch  Work,  July  17 
Aug.   6.     Pocahontas,  la. 

Drainage  Work,  July  17 
Aug.     7.  San  Juan,  P.  R., 

Dredging,  July    3 
Aug.  12    Norwalk,  Conn. 

Dredging,  July  17 

Materials,  Machines.  Supplies.Tools   Etc 

July  17.  Fort  Benjamin  Harrison,  Ind. 

Troughs,  Etc.,  July  10 
July  18.  Commerce,  Tex., 

Waterworks  Equipment,  July  10 
July  18.  Cleveland,   O., 

Garbage  Cars,  July  10 
July  18.  Wilkesbarre,  Pa., 

Vitrified   Paving  Blocks,  July  10 
July  19.     Bufifalo,  N.  Y. 

Hose,  Cable,  Fire  Engines,  Etc.,  July  17 
July  19.     Chicago,  111. 

Boilers,  July  17 
Julv  20.  Washington,  D.  C, 

Wire,  July  10 
July  20.  Puget    Sound,   Wash., 

Traveling    Cranes,  June  26 
July  22.  Washington,  D.   C, 

Chain,  Wire  Rope,  Etc.,  July  10 
July    23.  Hoboken,   N.   J., 

Fire  Engines,  July     3 
July   23.  Mare   Island.   Cal., 

Cement,   Pipe,   Etc.,  July 
July  23.     Chicago,  111. 

Corporation  Ferrules,  July  17 
July  23.     Chicago,  111. 

Pump,  Barrel,  Etc.,  July  17 
July  23.     Norfolk,  Va. 

Wire,  Rope.  Hose,  Etc.,  July  17 
Tulv  23.     Charleston,  S.  C. 

Motor  Drive  Outfits,  July  17 
July  23.    New  York.  N.  Y. 

Ice  Machines,  Pipe,  Etc.,  July  17 

July  23.     Portsmouth,  N.  H. 

Milling  Machine,  July  17 

July  23.     Boston,  Mass. 

Pulleys,  Pipe,  Drills,  Etc.,  July  17 


July  23.     New  Orleans,  La. 

Steam  Hammer,  Blower,  Etc.,  July  17 
July  23.  Washington,  D.  C. 

Valves,  Tubing,  Etc ,  July  17 
July  24.     New  York,  N.  Y. 

Fire  Alarm  Supplies,  July  17 
July  25.     Brooklyn,  N.  Y. 

Limestone,  July  17 
Julv  25.     Brooklyn,  N.  Y. 

Top  Soil,  July  17 
July    25.  Omaha,  Neb., 

Electric  Elevator,  July    3 
July  30.     Washington,  D.  C. 

Pipe,  Pumps,  Rope,  Etc.,  July  17 
July   30.  San  Francisco,  Cal., 

Boilers,  July    3 
July  30.  Fort   Monroe,  Va., 

Locomotive,   Cars,  July  10 
July  30.  Columbus,   O., 

Engine,  Dynamo,  Etc.,  July  10 
July  31.     Washington,  D.  C. 

Steel  Shelving,  July  17 
Aug.  10.     Portsmouth,  N.  H. 

Elevator,  July  17 

BIDS  ASKED. 
Bridges. 

Items    Arranged    Alphabetically    by    States. 

Oakland.  Cat. — Bids  are  asked  by  John  P. 
Cook,  Clerk  Board  of  Supervisors  of  Ala- 
meda County,  until  July  22  for  a  new 
bridge  to  be  built  over  the  creek  on  the 
Redwood  road. 

San,  Jose,  Cal. — Bids  are  asked  by  Su- 
pervisors of  Santa  Clara  County,  until  July 
22,  for  the  construction  of  a  concrete  bridge 
on  Wildcat  Creek  at  Allendale  Ave.  Henry 
A.  Pfister,  Clerk. 

Woodland,  Col. — Bids  are  asked  by  Clerks 
Yoloa  and  Solano  Counties  until  11  a.  m., 
Aug.  I,  for  building  a  reinforced  concrete 
bridge  over  Putah  Creek,  consisting  of 
three  iiS-ft.  spans.  C.  F.  Hadsall,  Clerk, 
'  Yolo  County,  Woodland. 

Rome,  Ga. — Bids  are  asked  by  Board  of 
Commissioners  of  Floyd  County  until  Aug. 
5  for  the  furnishing  and  erecting  complete 
a  steel  truss  bridge  of  60  ft.  span  over  Sil- 
ver Creek.     J.  F.  Hillyer.  Clerk. 

East  St.  Louis.  III. — Bids  are  asked  by 
Board  Local  Improvements,  until  noon, 
Aug.  I,  for  rebuilding  Broadway  viaduct 
in  this  city.  Plans,  etc.,  at  office  of  W.  J. 
Crocken,  City  Engineer.  The  above  work 
is    advertised    in    Engineering-Contracting. 

Covington,  Ind. — Bids  are  asked  by  Com- 
missioners of  Fountain  County  until  noon, 
Aug.  6,  for  contracting  following  bridges ; 
Two  loo-ft.  spans,  one  90-ft.  span,  one  70-ft. 
sp.nn.  two  60-ft.  spans,  one  26-ft.  span,  one 
i8-ft.  span,  with  concrete  abutments :  abut- 
ments to  be  let  separate  or  with  the  bridge. 

Elkhart.  Ind.— Bids  are  asked  by  Com- 
missioners of  Elkhart  County,  until  July 
26.  for  the  construction  of  a  bridge  across 
the  St.  Joseph  River  on  the  line  between 
Cleveland  and  Concord  Townships. 

Terre  Haute,  Ind. — Bids  are  asked  by 
Jerome  W.  Denchie.  County  .Auditor,  until 
n  a.  m..  July  19,  for  construction  of  con- 
crete bridge  on  Clinton  Road,  in  Sugar 
Creek  Township. 

Wichita.  Kan. — Bids  are  asked  by  County 
Commissioners,  C.  N.  Cartwright,  Clerk, 
until  July  29.  for  labor  and  material  for 
reinforced  concrete  bridge  over  Arkansas 
River  at  Douglas  Ave. 

Gland  Rafids.  Mich. — Bids  arc  asked  by 
County  Commissioners  until  July  20  for 
construction  of  two  bridges  in  Byron 
Tow'nship. 

Netv  Bern,  N.  C. — Bids  are  asked  by 
Countv  Commissioners  until  noon,  .^ug.  5, 
for  tlie  construction  of  a  steel  highway 
drawbridge  over  Swiff  Creek  at  Vanceboro. 
and  also"  over  Brice's  Creek  near  New 
Bern,  both  in  Craven  County.     Plans,  etc., 


July 


1907. 


ENGINEERING-CONTRACTING 


17 


at  office  of  the  Register  of  Deeds.  New 
Bern,  N.  C.  and  with  Matthew  &  O'Brien, 
Engineers,  Wilmington,  N.  C. 

Clci'cland.  O. — Bids  are  asked  by  County 
Commissioners,  Julius  C.  Dorn,  Clerk,  until 
II  a.  m..  Aug.  10,  for  the  construction  of 
bridge  work  per  report  No.  1612,  concrete 
arch  culvert,  Parma  Township,  and  report 
No.  1607,  steel  concrete  bridge,  Parma 
Township,  in  accordance  with  the  form  of 
contract  and  specifications  to  be  furnished 
by  A.  B.  Lea,  County  Surveyor,  Court 
House,  \\".  3rd  St.,  Cleveland. 

Hamilton.  O. — Bids  are  asked  by  Chr. 
Pabst,  County  Auditor,  until  10  a.  m.,  July 
30,  for  labor  and  material  for  erection  of  a 
new  superstructure  of  bridge  over  Nine 
Mile  Creek  at  the  Wilson  B.  Smith  farm 
on  the  Seven  Mile  &  CoUinsville  Pike. 
Certified  check  for  $200  required  with  bid. 

TifUn,  O. — Bids  are  asked  by  Auditor  of 

Seneca    County,    until    July   29,    for    labor 

and   material     necessary     to     repair     and 

strengthen  West  Perry  St.  bridge  over  the 

•  Sandusky  River  in  Tiffin. 

IVilkesbarre,  Pa. — Bids  are  asked  by 
James  N.  Norris,  County  Controller,  until 
I  p.  m.,  July  18,  for  repairing  and  recon- 
structing bridge  over  Mill  Creek  on  Moch 
St.  in  Miner's  Mills  Borough. 

Bitrn'lkille.  R.  I. — Bids  will  be  received 
at  office  of  Seagrave  &  Lincoln,  Engineers, 
35  Commercial  Bldg.,  -Woonsocket,  R.  L. 
until  6  p.  m..  July  iS,  for  construction  of 
stone  arch  bridge  over  Branch  River  at 
Nasonville. 

ChiUw7.(.'ie,  Va. — Bids  are  asked  by  W.  G. 
Baylor,  .Secretary,  until  July  22,  for  a  steel 
wagon  and  foot  bridge  to  be  constructed 
across  the  Holston  River  at  Chilhowie,  Va. 

Santiago.  Chile. — Bids  are  asked  by  the 
Ministry  of  Industries  and  Public  Works, 
until  2  p.  m..  Sept.  30,  for  several  bridges 
to  be  erected  in  Chile.  Specifications  may 
be  examined  at  the  Legation  of  Chile, 
Washington,  D.  C.  and  at  Messrs.  Wessel, 
Duval  &  Co.'s,  25  Broad  St.,  New  York. 

Buildings. 

Items    Arranged    Alphabetically    by    States. 

Washington,  D.  C. — Bids  are  asked  by 
Elliott  Woods,  Superintendent,  U.  S.  Cap- 
itol Building  and  Grounds.  Washington,  D. 
C,  until  noon,  July  31,  for  marble  floors 
for  stairhalls.  staircases,  wall  bases,  etc.. 
House  of  Representative  Office  Building. 

Tallahassee.  Fla. — Bids  are  asked  by  N. 
P.  Bryan,  Chairman  Board  of  Control, 
Jacksonville.  Fla.,  until  noon,  Aug.  5,  for 
erection  of  dormitory  building  for  Florida 
Female  College  at  Tallahassee.  Edwards 
&  Walter,  Architects,  Columbia,  S.  C. 

Chicago.  III. — Bids  are  asked  by  Business 
Manager  of  the  Board  of  Education,  room 
730  Tribune  Bldg.,  until  noon,  July  26,  for 
the  following  school  work :  Doolittle 
school,  boiler  room  addition,  etc.,  general 
contract ;  Thorp  school,  wire  guards ; 
Oglesby  school,  wire  guards. 

Decatur.  III. — Bids  are  asked  by  James 
Knox  Taylor.  Supervising  .\rchitect,  Wash- 
ington, D.  C,  until  3  p.  m.,  Aug.  20,  for 
construction  complete  of  U.  S.  Post  Office 
at   Decatur. 

Geneva,  III. — Bids  are  asked  by  Ernest  P. 
Bicknell,  President  Trustees  State  Training 
School  for  Girls,  until  2  p.  m..  .Aug.  24,  for 
the  construction  of  four  new  cottages.  W. 
Carbys  Zimmerman.  Architect,  Suite  lioi. 
Steinway  Hall,  Chicago,  111. 

Coatesi'ille.  Ind. — Bids  are  asked  by  Trus- 
tee of  Floyd  Township.  Putnam  County, 
Coatesville,  until  11  a.  m.,  July  ao,  for  the 
construction  of  a  3-room  frame  school 
house. 

Franklin.  Ind. — Bids  are  asked  by  .Ad- 
visory Board  of  White  River  Township. 
Johnson  County  at  Franklin,  until  2  p.  m., 


July  22,  for  the  construction  of  a  graded 
school  building.  J.  W.  Richardson,  Trus- 
tee. 

Nczvberry,  /nrf.— Bids  are  asked  by  Wm. 
Neff,  Trustee  at  Newberry,  until  I'p.  m., 
July  20,  for  the  construction  of  a  high 
school  building.  Separate  bids  on  heating 
will  be  received. 

Wabash,  /hi/.— Bids  are  asked  by  Com- 
missioners of  Wabash  County,  at  Wabash, 
until  2  p.  m.,  Aug.  6,  for  the  installation  of 
a  heating  plant  in  the  Wabash  County 
Court  House. 

Ames.  la. — Bids  are  asked  by  A.  H. 
Munn.  Chairman  Building  Committee,  un- 
til 12  noon,  July  30.  for  the  erection  of  the 
Methodist  Episcopal  church.  Bids  will  be 
received  on  parts  of  work  or  as  a  whole. 
Brown  &  Davis,  Architects,  Cincinnati,  O. 

Kellogg,  /a.— Bids  are  asked  by  L.  C. 
Watts,  until  noon,  J[uly  19,  for  erection  of 
a  school  house  in  Richland  Township,  Dis- 
trict No.  6. 

A't'zc  Orleans,  La.— Bids  are  asked  by 
Chas.  R.  Kennedy,  City  Comptroller,  until 
I  p.  m.,  July  22,  for  the  erection  of  a  2-story 
and  basement  school  building  in  the  square 
bounded  by  Felicity.  St.  Mary,  Chippewa 
and  Annunciation  Sts.  Plans,  etc.,  with 
City  Engineer. 

New  Roads,  La. — Bids  are  asked  by  .A.. 
L.  Jewell,  Clerk  of  Court,  until  noon,  July 
25,  for  enlarging  and  remodeling  a  parish 
jail  at  New  Roads.  Plans  and  specifica- 
tions may  be  seen  at  the  office  of  A.  L. 
Jewell,  Clerk  of  Court,  New  Roads,  La.,  or 
by  applying  to  N.  P.  Phillips,  Torras,  La., 
or  C.  j.  Hull,  .Architect,  Alexandria,  La. 
■Each  bid  must  be  accompanied  by  a  certi- 
fied check  for  $1,000. 

Flint,  A/jV/j.- Bids  are  asked  by  E.  D. 
Black,  Secretary  of  the  Hurley  Hospital 
Board,  until  I  p.  m..  July  20.  for  erection 
and  completion  of  hospital  building,  ac- 
cording to  plans  and  specifications,  which 
may  be  seen  at  the  office  of  Black  & 
Roberts,  404  Dryden  Block,  Flint,  Mich.,  or 
at  .the  office  of  Malcohnson,  Higginbotham 
&  Clement,  Architects,  404  Moffat  Bldg., 
Detroit,  Mich. 

Jackson,  Mich. — Bids  will  be  received  at 
the  office  of  the  Architects,  White  &  Hus- 
sey,  Lansing,  Mich.,  until  noon,  July  29, 
for  the  erection  and  completion  of  the  su- 
perstructure of  a  brick  church  building  for 
the  Diamond  Street  ^L  E.  Church  Society. 
Rev.  L   W.   Minor.   Pastor,  Jackson,  Mich. 

Nonvay.  Mich. — Bids  are  asked  bv  Wm. 
R.  Bolitho,  City  Clerk,  until  8  p.  m.,  July 
22,  for  a  complete  steam-heating  plant  for 
the  new  city  hall  under  course  of  erection; 
also  the  remodeling  of  heating  plant  in 
present  old  High  School  Building,  as  well 
as  power  house  equipment  for  said  work ; 
also  for  all  plumbing  and  sewerage  for  said 
city  hall  as  per  plans  and  specifications  pre- 
pared for  same  by  John  D.  Chubb,  Archi- 
tect, 816  Chicago  Opera  House  Building, 
Chicago,  111. 

Ozi'osso.  Mich. — Bids  asked  by  James 
Knox  Taylor,  Supervising  Architect,  Wash- 
ington, D.  C,  until  3  p.  m.,  July  31,  for  the 
construction  (including  plumbing,  gas  pip- 
ing, heating  apparatus,  electric  conduits 
and  wiring")  of  the  U.  S.  Post  Office  at 
Ovvosso. 

.4lexandria,  Minn. — Bids  are  asked  by 
James  Knox  Taylor.  Supervising  Archi- 
tect, Washington,  D.  C,  until  3  p.  m  .  .Aug. 
19,  for  construction,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  con- 
duits, and  wiring  of  U.  S.  Post  Office  at 
Alexandria. 

Jackson.  Miss. — Bids  are  asked  by  James 
Knox  Taylor.  Supervising  Architect,  Wash- 
ington, D.  C,  until  3  p.  m..  .Aug.  22.  for  the 
construction  of  an  addition  to  and  the  re- 
modeling of  the  U.  S.  Postoffice  and  Court 


House  at  Jackson,  Miss.,  including  plumb- 
ing, gas  piping,  heating  apparatus,  electric 
wiring  and  conduits. 

Cassvilte,  Mo. — Bids  are  asked  by  W.  T. 
Bailey,  until  July  20,  for  erection  of  church 
building  here, 

Neivark,  N.  /.—Bids  are  asked  by  Board 
of  Education,  until  4:30  p.  m.,  July  25,  for 
material  and  labor  for  erection  of  Lincoln 
school  house.  Plans,  etc.,  may  be  examined 
in  the  office  of  the  .Architect,  Louis  J. 
O'Rourke,  Scheuer  Building,  738  Broad  St., 
Newark,  N.  J.  Plans  and  specifications  for 
heating  and  ventilating  work  may  be  exam- 
ined at  the  office  of  the  Consulting  Engi- 
neers. Runyon  &  Carey,  122  Market  St., 
Newark,  N.  J. 

Brooklyn,  N.  K.— Bids  are  asked  by  C. 
B.  J.  Snyder,  Superintendent  of  School 
Buildings,  Park  Ave.  and  S9th  St..  New 
York,  until  II  a.  ni.,  July  22,  for  the  fol- 
lowing work :  Installing  additions  and  al- 
terations to  the  heating  and  ventilating  ap- 
paratus in  public  school  35,  on  Decatur  St. 
and  Lewis  .Ave.,  and  public  school  54,  on 
Walworth  St.  near  Myrtle  Ave.,  Borough 
of  Brooklyn :  for  alterations,  repairs,  etc., 
to  public  school  100,  Truant  School  and 
Manual  Training  High  School,  Borough  of 
Brooklyn. 

Brooklyn.  N.  K.— Bids  are  asked  bv 
Board  of  Health,  S5th  St.  and  6th  .Ave!. 
New  York,  until  9 :45  a.  m.,  Aug.  6,  for 
furnishing  and  erecting  all  the  materials 
necessary  or  required  to  erect  and  complete 
a  fireproof  office  building  at  Willoughby 
and  Fleet  Sts.,  Borough  of  Brooklyn,  City 
of  New  Yor. 

.Vt'zs'  i'ork,  X.  Y. — Bids  are  asked  by 
John  F.  .Ahearn,  Borough  President,  until 
2  p.  m.,  July  18,  for  the  completion  of  the 
plumbing  and  drainage  of  a  public  bath 
building  now  being  erected  on  east  side  of 
-Avenue  A,  between  23rd  and  24th  Sts.,  New- 
York  City,  which  has  been  abandoned  by 
the  original  contractors.  Security  required 
is  $3,000.  Plans,  etc.,  at  office  of  .Architects, 
.Aiken  &  Brunner.  33  L^nion  Square  West, 
Borough  of  ^Lanhattan. 

Xezv  York.  N.  K.— Bids  are  asked  by  C. 
B.  J.  Snyder.  Superintendent  of  School 
Buildings,  Park  Ave.  and  sgth  St.,  until  11 
a.  m.,  July  22,  for  the  following  work: 
General  construction,  etc.,  of  additions  to 
and  alterations  in  public  school  4,  on  Riv- 
ington,  Pitt  and  Ridge  Sts..  Borough  of 
Manhattan;  security  required  is  $100,000; 
for  installing  electric  equipment  in  addition 
to  and  alterations  in  public  school  I4,  225 
East  27th  St.,  Borough  of  Manhattan ;  for 
installing  heating  and  ventilating  apparatus 
in  new  public  school  12,  on  northwest  cor- 
ner of  Madison  and  Jackson  Sts.,  Borough 
of  ALanhattan ;  for  installing  electric  equip- 
ment in  addition  to  and  alterations  in  pub- 
lic school  29,  on  west  side  of  Washington 
St.,  between  Albany  and  Carlisle  Sts..  Bor- 
ough of  Manhattan ;  for  heating,  repairs, 
etc.,  of  public  schools  7,  44,  47  and  72. 
Borough  of  Queens ;  for  installing  heating 
and  ventilating  apparatus  in  new  public 
school  88.  on  Elm  .Ave.,  Fresh  Pond  Road 
and  Halsey  St.,  Fresh  Pond,  Borough  of 
Queens ;  for  moving  house,  repairs,  etc.,  at 
public  school  52,  Broadway,  Academy  and 
Vermilyea  .Aves.,  Borough  of  Manhattan. 

Asheville,  N.  C. — Bids  are  asked  by  Mark 
L.  Reed,  Chairman,  County  Commissioners, 
until  noon,  Aug.  6.  for  the  building  of  the 
annex  to  the  county  jail. 

Bakerszille,  N.  C. — Bids  are  asked  by 
Joseph  Bowditch,  Chairman,  Commission- 
er, until  10  a.  m..  Aug.  15.  for  labor  and 
material  for  building  court  house  at  this 
place.  H.  L.  Lewman,  .Architect,  1008  Lin- 
coln Bank  bldg..  Louisville,  Ky.  The  of- 
ficial advertisement  will  be  found  elsewhere 
in  this  issue. 
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.Vitc  York,  X.  y. — Bids  arc  asked  by 
Park  Board,  .'\rscnal  BIdg.,  Slh  .\vc.  and 
64tli  St.,  until  3  p.  m.,  July  25,  for  all  labor 
and  materials  required  for  the  erection  of 
a  new  continuous  skylight  in  the  main  roof 
of  the  east  wing,  the  enlargement  of  the 
three  dome  lights  over  the  Hall  of  Sculp- 
ture and  the  alteration  of  the  cornice  in 
the  south  gallery  on  the  second  floor  of  said 
east  wing  of  the  Metropolitan  Museum  of 
Art.  located  in  Central  Park.  Security  re- 
quired is  $15,000. 

Nctv  York.  A'.  >'.— Bids  are  asked  by 
Robert  W.  Hebberd,  Commissioner  Public 
Charities,  Foot  of  E.  26th  St.,  until  2:30 
p.  m.,  July  22,  for  erecting  of  several  rooms 
in  connection  with  the  Home  for  .\ged  and 
Infirm  on  Blackwell's  Island.  Raymond  F. 
."Mmirall,  Architect,  51  Chambers  St.,  New 
York. 

Hannaford,  N.  Dak. — Bids  arc  asked  by 
.•\.  O.  ,\nderson,  Clerk,  until  .Aug.  4,  for 
the  erection  of  a  school  building  at  this  city. 

Hurdsficid,  N.  Dak.— Bids  are  asked  by 
School  Board  of  Pleasant  Valley  School 
District  No.  35,  July  23.  for  the  erection  of 
a  4-rooni  frame  scboolhousc  in  this  city. 
W.  M.  Thompson.  Clerk. 

Cleveland.  O.— Bids  are  asked  by  Clerk 
Board  of  Education,  E.  6th  St.,  Cleveland, 
until  noon  -Vug.  5,  for  material  and  labor 
necessary  to  complete  the  school  building 
on  S.  ssth  St.,  to  be  known  as  Technical 
High  School. 

Cleveland.  O.— Bids  are  asked  by  .•\.  R. 
Callow,  Secretary  Board  of  Public  Service, 
No,  IDS  City  Hall,  until  noon,  July  23. 
for  installing  complete  plumbing  in  the 
quadrangle  building  of  the  Cleveland  Farm 
Colony  at  Warrensville,  O.  Certified  check 
for  $1,000  required  with  bid, 

Lakcxvood,  O. — Bids  will  be  received  by 
J.  O.  Gordon.  Clerk  Board  of  Education, 
of  Lakewood  Village  School  District,  Cuya- 
hoga County,  Ohio,  at  the  High  School 
Building,  Warren  Road,  until  noon,  Aug. 
9,  1907,  for  all  materials  and  doing  all  the 
work  necessary  for  the  construction  of  a 
public  school  building,  to  be  located  east 
of  Ellbur  Ave.,  in  accordance  with  the 
plans  and  specifications  for  said  building 
and  work,  on  file  in  the  office  of  L.  W. 
Thomas,  .Architect,  942  Prospect  Ave.,  S. 
E.,  Cleveland,  O. 

Marietta.  O. — Bids  are  asked  by  W.  J. 
Speer,  Chairman  Building  Committee,  until 
12  noon,  July  25,  for  the  construction  of  an 
8-story  bank  and  office  building  and  a 
3-story  building  to  be  constructed  at  Ma- 
rietta, O.,  for  the  German  National  Bank, 
in  accordance  with  drawings  and  specifica- 
tions prepared  by  Mills  &  Pruitt,  .\rchitects. 
Columbus.  O. 

Xeiv  Le.x-ington.  O. — Bids  are  asked  until 
July  20.  for  erection  of  a  new  brick  school 
house  in  Sub-District  No.  i.  C.  K.  Wag- 
ner,  Clerk. 

Lincoln.  R.  I. — Bids  are  asked  by  Frank 
E.  Fitzsimmons.  Chairman  School  Commit- 
tee, until  8  p.  m..  July  24,  for  the.  construc- 
tion, heating  and  plumbing  of  the  new  W- 
bion  school  house.  Plans  and  specifications 
may  be  seen  at  the  office  of  R.  C.  N.  Mona- 
han.  Architect,  255  Main  St.,  Pawtucket, 
R.  I. 

Newport.  R.  I. — Bids  arc  a.sked  by  Bu- 
reau of  Supplies  and  .\cconnts.  Navy  De- 
partment, Washington,  D.  C.  until  10  a.  m,, 
July  23,  to  perform  the  following  work  at 
the  naval  training  station,  Ncwnort.  R.  T. ; 
Schedule  41 — Connection  of  officers'  quar- 
ters with  steam  distributing  lines.  Sched- 
ule 42— Alterations  to  buildings. 

Boii'ling,  Green.  ]'a. — Bids  are  asked  by 
J.  L.  White,  Chairm.^n  Building  Committee, 
until  noon,  .\iig.  I,  for  furnishing  materials 
and  constructing  a  fireproof  record  room 
for  this  county.     Inforuiatinn   may  be  ob- 


tained from  William  C.  West,  .Architect, 
1 103  East  Main  St.,  Richmond,  Va. 

Clarksburg,  IV.  Va. — Bids  are  asked  by 
Harvey  W.  Harmer,  Secretary,  until  noon, 
July  24,  for  the  construction  of  a  stone 
church  building  for  the  Goff  M.  E.  Church 
at  Clarksburg,  in  accordance  with  draw- 
ings and  specifications  prepared  by  Mills  & 
Pruitt,  .-\rchitects,  Columbus.  O.  F'lans. 
etc.,  with  architects  and  with  Mr.  Harmer. 

Everett.  fFoj/i.— Bids  are  asked  by  Di- 
rectors. Everett  School  District  No.  24, 
Chas.  E.  Frost,  Secretary,  until  July  22,  for 
the  erection  of  a  school  building  to  be 
known  as  the  Washington  school. 

Halifax.  N.  .?.— Bids  arc  asked  by  G  E. 
Nichols,  Secretary  Committee,  48  Granville 
.St.,  until  .-\ug.  7,  for  construction  of  a  stone 
cathedral  in  this  city. 

Roads  and  Streets 

Items   Arranged   Alphabetically   by   States. 

Oakland.  Ca/.— Bids  are  asked  by  John 
P.  Cook,  Clerk  Board  of  Supervisors  of 
.Alameda  County,  at  10  a.  m.,  until  July  22, 
for  the  macadamizing  of  County  Road  lead- 
ing from  Mt.  Eden  to  Alvarado,  a  distance 
of  3,000  ft.;  plans  and  specifications  nrc  on 
file   with   County   Clerk. 

Cliampaign,  III. — Bids  are  asked  by 
Board  Local  Improvements,  George  C. 
Fair-clo,  Secretary,  until  2  p.  m.,  July  18, 
for  improvement  of  Chalmers  St.,  as  fol- 
lows :  E.xcavation.  5,750  cu.  yds. :  curbing, 
448  lin.  ft. ;  combined  curb  and  gutter,  5.- 
800  lin.  ft.;  brick  pavement,  8,075  sq.  yds.; 
vitrified  pipe  drains:  1,344  hf-  ft-  8  in., 
440  lin.  ft.  12  in.,  460  lin.  ft.  16  in.,  446  lin. 
ft.  18  in.;  15-124  in.  catch  basins;  40  gut- 
ter plates. 

Kan«lcy.  III. — Bids  are  asked  by  High- 
way Commissioners.  Chas.  W.  .\lberts. 
Chairman,  of  Town  of  Eagle,  at  Kangley, 
until  9  a.  m.,  July  20,  for  constructing  a 
gravel  road  commencing  at  the  limits  of 
the  City  of  Streator,  then  running  south 
in  Section  35  of  said  town  to  the  Livingston 
County  line. 

Des  Moines.  la. — Bids  are  asked  by 
Board  of  Public  Works,  until  II  ?..  m.,  July 
30,  for  the  following  work :  Paving  Court 
.Ave..  11.213  sq  yds.  block  pavement;  grad- 
ing W.  lotli  St.,  3.075  cu.  yds. ;  paving  E. 
i6th  St..  2.224  5;q.  yds.  vitrified  block  pave- 
ment ;  paving  W.  5th  St.,  5.372  sq.  yds., 
vitrified  blocks:  curbing  W.  28tli  St.,  1. 190 
lin.  ft.   Portland  cement  curb. 

Cihcago.  III. — Bids  are  asked  by  Borrd 
Local  Improvements,  Room  216  Citv  Hall, 
until  10:15  a.  m.,  July  23,  for  the  following 
street  improvement  work  :  Seven  contracts 
for  paving  with  asphalt,  two  contracts  for 
paving  with  limestone,  one  contract  for 
paving  with  .granite  blocks,  one  contract 
for  paving  with  brick  and  two  cou'rrcts  for 
paving  with  creosoted  wooden  blocks. 

Danville,  III. — Bids  are  asked  by  Board 
Local  Improvements,  until  7  -.t.o  p.  m.,  July 
19,  for  curbing  (i")  Vermont  St.,  (2')  Voor- 
hees  St.,  (3)  Iowa  and  other  streets.  Bond 
for  $1,00  for  each  contract  required. 

Di.Yon.  III. — Bids  rre  asked  by  Board 
Local  Improvements,  until  2  p.  m.,  July  ig, 
for  the  construction  of  about  35.617  sq.  ft. 
of  cement  sidewalk. 

Frankfort,  Ind. — Bids  "re  asked  bv  Com- 
missioners of  Tipton  and  Clinton  Counties 
until  July  22,  for  the  construction  of  a  joint 
gravel  road  running  along  the  county  line 
road.  J.  F.  Barlow  is  .Auditor  Tipton 
County,  Tipton.  Ind  ,  and  C.  F.  Cromwell, 
Auditor  Clinton   Countv.  Frankfort,  Ind. 

Greenshurg.  hid. — Bids  arc  asked  by 
Commissioners  of  Decatur  County,  at 
Grcensbtirg.  luitil  I  p.  m.,  .Aug.  5,  for  the 
construction  of  gravel  roads.  3' j  miles  in 
length,  in  Fugit  and  Jackson  Townships. 
I-'rank  E  Rvan  is  Countv  .Auditor. 


Grecncastlc,  Ind. — Bids  asked  by  C.  C. 
Ilnrst.  County  .Auditor,  until  II  a.  m.,  July 
27,  for  improvement  of  following  macadam 
roads:  Elmer  E.  Hurst,  ct  al.  road.  Ma- 
rion Township,  6,005  ft-  long;  John  M.  Mc- 
Klroy  et  al.  road.  Washington  Township.  13,- 
739  ft.  long ;  H.  G.  Brown  et  al.  road,  Mon- 
roe Township,  9,01!  ft.  long;  J.  C.  Butler 
et  al.  road,  Grcencastlc  Township,  11434  ft. 
long. 

G-eeneastle,  Ind. — Bids  are  asked  by  C. 
C.  Hurst,  County  Auditor,  until  10  a.  m., 
Aug.  II,  for  the  construction  of  a  road  on 
the  line  between  Putnam  and  Montgomery 
Counties. 

Huntington.  Ind. — Bids  are  asked  by  City 
Clerk,  until  7  p.  m.,  July  23,  for  construc- 
tion of  5-ft.  cement  sidewalk  on  Condit  St., 
J.  B.  Vernon,  City  Civil  Engineer. 

Sullivan,  Ind. — Bids  are  asked  by  Com- 
missioners of  Sullivan  County,  at  Sullivan, 
until  noon.  .Aug.  5.  for  the  construction  of 
a  gravel  road  10,916  ft.  long  in  Thurman 
Township.  E.  E.  Russell  is  County  Au- 
ditor. 

Tipton,  Ind. — Bids  are  asked  by  J.  F. 
Barlow,  County  Auditor,  until  10  a.  m., 
July  26,  for  furnishing  labor  and  material 
and  the  construction  of  the  John  B  Find- 
ley  et  al.  gravel  road  No.  I,  Cicero  Town- 
ship. 

New  Orleans,  La. — Bids  are  asked  by 
Chas.  R.  Kennedy,  City  Comptroller,  until 
I  p.  m.,  July  22,  for  the  following  work : 
Subsurface  drains,  culverts,  curbs  and  gut- 
ter bottoms,  and  sidewalk  pavements,  on 
Chestnut  St.  from  Peters  .Ave.  to  Valmont 
St. ;  paving  with  bitulithic  Perrier  St.  from 
Dufossat  to  Valmont  St. ;  paving  with  as- 
phalt Chestnut  St.  from  Peters  .Ave.  to 
Valmont  St. ;  grading,  curbing  and  artificial 
stone  footwalks,  square  bounded  by  Joliet, 
Birch,  Leonidas  and  Green  Sts. ;  for  sub- 
surface drains,  culverts,  curbs  and  gutter 
bottoms  and  sidewalk  pavements  on  Perrier 
St.  from  Dufossat  to  Valmont  St.;  repay- 
ing with  square  granite  blocks  Common  St. 
from  Magazine  to  Front  St..  with  pl.'ns  and 
specifications  on  file  in  the  office  of  the  City 
Engineer. 

Kansas  City,  Mo. — Bids  are  asked  by  E. 
.A.  Harper,  City  Engineer,  until  11  a.  m., 
July  18,  for  the  following  work :  One  con- 
tract for  grading ;  four  contracts  for  con- 
structing brick  pavement ;  one  contract  for 
constructing  macadam ;  nine  contracts  for 
constructing  artificial  stone  curbing. 

Kansas  City.  Mo. — Bids  are  asked  by 
Frank  P.  Gossard,  Secretary  Park  Com- 
missioners, until  3  p.  m..  July  22,  for  con- 
structing artificial  stone  combined  curb  and 
gutter  on  Maple  Boulevard ;  also  for  grad- 
ing on  Gillham  Road. 

Kansas  City.  Mo. — Bids  are  asked  by  E. 
.A.  Harper,  City  Engineer,  until  11  a.  m., 
July  23,  for  grading  Virginia  .Ave  from 
39th  St.  to  42nd  St. 

Jersey  City,  N.  J. — Bids  are  asked  by 
Boulevard  Commissioners  of  Hudson  Coun- 
ty, at  5S0  Newark  Ave..  Jersey  City,  N.  J., 
until  3  p.  m.,  July  25,  for  repairing  the 
roadway  on  the  sections  of  Hudson  Boule- 
vard. 

Xeu-ark.  .Y.  /. — Bids  are  asked  by  Essex 
County  Park  Commission,  8oo  Broad  St., 
until  3:,30  p.  m.,  July  ^o.  for  construction 
of  18,000  sq.  yds.  of  8-in.  telford  roadway 
at  Weequahic  Reservation.  Newark.  N.  J. 
Plans  and  specifications  can  be  examined 
and  blank  form  of  proposal  obtained  at  the 
office  of  the  Engineer.  60  Clifton  .Ave., 
Newark,  N.  J. 

Ralm'ay.  A".  /. — Bids  arc  asked  bv  County 
Road  Committee.  Court  House.  Elizrbcth, 
N.  J.,  until  noon,  Aug.  I,  for  constructing- 
to! ford  and  macadam-stone  roads  on  St. 
George  .Ave.  and  Leesville  .Ave.,  this  city. 
The  work   includes  the   following:     Earth 
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excavation,  2,425  cu.  yds. ;  earth  embank- 
ment, 420  cu.  yds. ;  2-in.  macadam  pave- 
ment, 10,222  sq.  yds. ;  6-in.  macadam  pave- 
ment, 467  sq.  yds. ;  12-in.  macadam  pave- 
ment, 6,159  sq.  yds.;  12-in.  telford  macad- 
am pavement,  1,400  sq.  yds.;  crushed  stone 
furnished  additional,  700  tons ;  3-in.  drain 
tile,  4,000  lin.  ft.  Plans,  etc.,  with  Jacob 
L.  Bauer,  County  Engineer,  215  Broad  St., 
Elizabeth. 

Owego,  .v.  y.— Bids  are  asked  by  Village 
Trustees,  Wm.  E.  Barton,  Clerk,  until  8 
p.  m.,  July  22,  for  laying  10.000  sq.  yds.  of 
brick  pavement  on  concrete  base. 

A'cw  York.  N.  Y. — Bids  are  asked  by 
Commissioner  of  Docks,  Pier  A,  Battery 
Pt.,  until  noon,  July  19,  for  furnishing  all 
the  labor  and  materials  required  for  pre- 
paring for  and  laying  asphalt  pavement  over 
the  deck  of  the  pier  at  the  foot  of  West 
22nd  St.,  North  River,  over  the  new-made 
and  in  the  vicinity  of  West  22nd  St.,  North 
River,  at  the  approach  to  the  39th  St.  Ferry 
terminal  at  Whitehall  St.,  Borough  of  Man- 
hattan, and  at  the  approach  to  the  Stapleton 
Ferry  terminal  at  Staten  Island. 

Neii'  York.  N.  Y. — Bids  are  asked  by 
Park  Board.  Arsenal  Bldg.,  5th  Ave.  and 
64th  St..  until  3  p.  m.,  July  25,  for  furnish- 
ing all  the  labor  and  materials  necessary  to 
pave  with  asphalt  tiles  the  walks  in  Kings 
Park.  Borough  of  Queens,  together  with  all 
the  work  incidental  thereto.  Security  re- 
quired is  $5,000. 

Svracuse.  N.  1'.— Bids  are  asked  by  Board 
of  Contract  and  Supply,  George  J.  Metz, 
City  Clerk,  until  I  130  p.  m..  July  22,  for 
the  work  under  a  number  of  contracts  for 
constructing  stone,  cement  and  asphalt  side- 
walks. 

Hamilton.  0.— Bids  are  asked  by  Board 
Public  Service.  .\.  Rothwell.  Secretary,  un- 
til noon,  Julv  18.  for  the  improvement  of 
North  E  St.'  from  Milville  Ave.  to  Elvin 
Ave.,  by  grading  and  graveling,  curbing 
and  guttering  and  paving  the  sidewalk  with 
cement. 

Netv  Bremen.  O. — Bids  are  asked  by  A. 
M.  Steinebrey.  Village  Clerk,  until  noon, 
Aug.  3,  for  labor  and  materials  for  im- 
proving portions  of  1st  St.,  Washington  St., 
and  Monroe  St.  by  grading,  setting  curb- 
ing, and  paving  with  vitrified  or  other  hard, 
burned  brick.  Certified  check  for  $500  for 
each  street  required  with  bid. 

St.  Clairsville.  O.— State  Highway  Com- 
missioner Huston.  Columbus.  O..  is  advertis- 
ing two  highways  proposed  under  the  new 
Ohio  law  for  letting  at  St.  Clairsville.  Bel- 
mount  County.  Aug.  3.  Specifications  will 
be  mailed  to  contractors  upon  request. 

Otymfiia.  Wash. — Bids  are  asked  by  this 
city  "until  Aug.  5  for  paving  Main  St.  with 
brick,  asphalt  or  other  approved  material. 
One-half  mile  of  concrete  curb  and  gntter, 
2.000  lin.  ft.  of  storm  sewers,  8,000  sq.  yds. 
of  paving. 

Steiihenrille.  O.— Bids  are  asked  by 
Board  Public  Service,  T.  W.  Vance,  Clerk, 
until  noon,  July  22,  for  constructing  cement 
sidewalk  on  the  north,  east  and  west  sides 
of  city  building.  Certifted  check  for  $100 
required  with  bid. 

SteiihenvUle.  O.— State  Highway  Com- 
missioner Huston.  Columbus.  O..  is  ad- 
vertising a  highway  proposed  under  the 
new  Ohio  law.  for  letting  at  Steubenville. 
Jefferson  County.  Ohio.  July  30.  Specifi- 
cations will  be  mailed  to  contractors  upon 
request. 

El  Reno.  Oyt/n.— Bids  are  asked  by  L.  G. 
Adams,  City  Clerk,  until  8  p.  m..  July  25. 
for  grading  and  paving  with  brick  portions 
of  seven  streets  and  one  alley. 

Ashland.  Ore. — Bids  are  asked  by  City 
Council,  M.  F.  Eggleston.  City  Recorder, 
until  8  p.  m..  July  30.  for  labor  and  ma- 
terial   for    construction    of    16,860   sq.    yds. 


of  macadam  pavement,  including  grading 
and  concrete  curbs,  gutters  and  crosswalks. 
Plans.,  etc.,  at  office  of  City  Recorder  or 
at  the  office  of  Frank  C.  Kelsey,  Civil  En- 
gineer, 504  Columbia  Bldg.,  Portland.  Ore. 

Fort  Greble,  R.  I. — Bids  are  asked  by 
Capt.  Willis  C.  Metcalf,  Constructing  Quar- 
termaster, Fort  Adams,  R.  I.,  until  10  a.  m., 
July  31,  for  resurfacing  of  macadam  roads 
and  construction  and  repair  of  catch  basins 
at  Fort  Greble,  R.  I. 

Otynipia,  Wash. — Bids  are  asked  by  Jo- 
seph M.  Snow,  Secretary  State  Highway 
Board,  until  2  p.  m.,  July  27,  for  clearing, 
grubbing,  grading  and  bridging  that  por- 
tion of  the  Lewis  County  section  of  State 
Road  No.  5,  lying  between  Stations  117 
and  130,  and  between  Stations  723-I-32  and 
800.  Bids  are  also  asked  for  similar  work 
on  State  Road  No.  9. 

Afpletoii,  Wis. — Bids  are  asked  by  Board 
Public  Works,  E.  L.  Williams,  City  Clerk, 
until  5  p.  m.,  July  26,  for  constructing  9 
blocks  of  brick  pavement  and  6  blocks  of 
creosoted  wooden  block  pavement  on  Col- 
lege .\ve. 

Milwaukee,  Wis. — Bids  are  asked  by 
Board  of  School  Directors,  Frank  M.  Har- 
bach.  Secretary,  until  4  p.  m..  July  18,  for 
doing  certain  grading,  graveling,  sodding 
and  cement  work  in  and  about  public 
schools  and  grounds,  in  accordance  with 
specifications  and  plans  on  file  in  the  office 
of  the  Board  of  School  Directors,  7th 
Floor,  City  Hall. 

Shawana.  Wis. — Bids  are  asked  by  D.  E. 
Wescott,  City  Clerk,  until  8:30  p.  m.,  July 
29,  for  paving  portion  of  Main  St.  with 
brick  and  construction  of  gutters  and  curb. 

Sewers, 

Items     Arranged     Alphabetically     by     States. 

Bradento'di'n,  Fla. — See  Under  Bids  Asked 
Water  Supply. 

Chicago  III. — Bids  are  asked  by  John  J. 
Hanberg,  Commissioner  Public  Works, 
until  II  a.  m.,  July  23,  for  furnishing  all 
labor  and  material  and  for  building  approx- 
imately 200  lin.  ft.  of  9-ft.  sewer,  including 
stone  masonry  outfall  on  pile  timber  foun- 
dation, in  Canal  Place,  from  west  line  of 
north  branch  Chicago  River  to  near  east 
line  of  Mendell  St.,  making  full  and  com- 
plete connection  with  the  9-ft.  sewer  now 
in  Mendell  St. 

Pekin.  III. — Bids  are  asked  by  Board  of 
Local  Improvements,  until  July  29,  for  a 
considerable  amount  of  sewer  work. 

Waukegan,  III. — Bids  are  asked  by  Board 
Local  Improvements,  Fred  W.  Churchill. 
Secretary,  until  8  p.  m.,  July  19,  for  the 
construction  of  a  system  of  sewers  in  said 
city  as  follows :  200  lin.  ft.  48-in.  rein- 
forced. 2,400  lin.  ft.  48-in.,  1,300  lin.  ft.  36- 
in.,  830  lin.  ft.  30-in.,  2.330  lin  ft.  27-in.  and 
594  lin.  ft.  24-in.  concrete  sewers ;  1,375  lin. 
ft.  2l-in.,  1,230  lin.  ft.  i8-in.,  2,740  lin  ft. 
15-in..  2,285  lin.  ft.  12-in.  and  3.380  lin,  ft. 
g-in.  vitrified  pipe  sewers  with  necessary 
bulkhead  manholes,  etc.,  etc.,  in  accordance 
with  plans  and  specifications  now  on  file  in 
the  office  of  M.  R.  Miller,  Superintendent 
of  Public  Works. 

Ames.  la. — Bids  are  asked  by  .•\.  B.  Max- 
well. Citv  Clerk,  who  will  receive  bids  un- 
til 8  p.  n'l..  July  18,  for  constructing  sewers 
of  about  2.900  ft. 

Council  Bluffs,  /a.— Bids  are  asked  by  W. 
F  .Sapp,  City  Clerk,  until  noon.  July  22.  for 
labor  and  material  for  constructing  sewers 
as  follows:  2,985  ft.  8-in.  pipe,  4.296  ft. 
ic-in.  pipe.  2.622  ft.  2-in.  pipe,  860  ft.  15-in. 
pipe.  1.584  ft.  i8-in.  pipe  and  5.965  ft.  6-in. 
inlet  pipe,  and  the  construction  of  28  man- 
holes. 

Des  Moines,  /o.— Bids  are  asked  by 
Board   Public  Works,  until   11   a.   m.  July 


30,  for  constructing  about  1,321  lin.  ft.  of 
12  in.  vitrified  clay  pipe  sewer  in  W.  5th 
St. 

Btoomfield,  Ind. — Bids  are  asked  by  Chas. 
E.  Combs,  President  Board  Trustees,  until 
noon,  Aug.  8,  for  materials  and  for  con- 
struction of  sewer  system  for  this  town. 
Plans,  etc.,  at  office  of  Town  Clerk  and  at 
office  of  the  Engineer,  George  C.  Morgan, 
169  Jackson  Boulevard,  Chicago,  111. 

Crawfordsville.  Ind. — Bids  are  asked  by 
Henry  B.  Hulett,  City  Clerk,  until  7:30 
p.  m.,  July  22,  for  constructing  sanitary 
sewer  in  Wabash  .'Vve.  Certified  check  for 
$1,000  required  with  bid. 

Evansvilte.  Ind. — Bids  are  asked  bv 
Board  Public  Works,  Walter  F.  Wimder- 
lich.  Clerk,  imtil  2  p.  m.,  July  27,  for  the 
construction  of  a  local  sewer  in  and  along 
1st  .'Xve.  from  Florida  St.  to  a  point  100 
ft.  south  of  1st  Ave.  bridge. 

Kansas  City,  Mo. — Bids  are  asked  by  L. 
.\.  Harper,  City  Engineer,  until  II  a.  m., 
July  18,  for  constructing  district  sewers  in 
sewer  district  No.  297,  in  sewer  division 
No.  5. 

Kansas  City.  Mo. — Bids  are  asked  by  E. 
A.  Harper.  City  Engineer,  until  II  a.  m.. 
July  23,  for  constructing  district  sewers  in 
Sewer  Districts  Nos.  247,  215  and  15. 

Xeti'ark,  X.  J. — Bids  are  asked  by  Street 
and  Water  Commissioners,  City  Hall,  until 
3:15  p.  m.,  July  18,  for  construction  of 
Meadow  Brook  sewer  system.  Sec.  i,  the 
work  including  3.907  ft.  l8-in.  double- 
strength  pipe  sewer.  320  ft.  12-in.  deep  and 
wide  socket  pipe  sewer,  2,370  ft.  lo-in.  deep 
and  wide  socket  pipe  sewer,  7,120  ft.  8-in. 
deep  and  wide  socket  pipe  sewer.  18.500  ft. 
6-in.  vitrified  pipe  house  connections,  850 
ft.  6-in.  iron  pipe  house  connections.  1,250 
ft.  8-in.  iron  pipe,  3.000  ft.  8-in.  underdrain, 
68  manholes  complete,  including  17  junction 
and  chimney  manholes,  two  flush  tanks 
complete,  pumping  station  complete. 

Pkiinticld,  N.  J. — Bids  are  asked  by  Com- 
mon Council,  James  T.  MacMurray,  Clerk, 
until  8  p.  m.,  Aug.  5,  for  the  construction 
of  sanitary  sewers,  including  20,227  ft.  8-in 
vitrified  pipe  sewer,  5  to  12  ft.  deep;  2,148 
ft.  lo-in.  vitrified  pipe  sewer,  5  to  13  ft. 
deep ;  2,225  ft-  8-in.  cast  iron  sewer,  under 
8  ft.  deep ;  995  ft.  lo-in.  cast  iron  sewer.  5 
to  12  ft.  deep;  54  manholes.  687  branches 
on  8-in.  vitrified  pipe,  60  branches  on  lo-in. 
vitrified  pipe,  ,38  crosses  and  tees  on  cast 
iron  pipe,  19  flush  tanks,  2,785  ft.  vitrified 
pipe  house  connections.  150  ft.  cast  iron 
house  connections.  Bids  will  also  be  re- 
ceived at  same  time  for  construction  of  fol- 
lowing sewers  :  2.543  ft.  vitrified  pipe,  con- 
crete or  cement  block  sewer,  5  manholes. 
20  branches,  12  in.  Plans,  etc.,  at  office  of 
.Vndrew  J.  Garnett.  City  Surveyor,  151 
North  Ave.,  Plainfield. 

Brooklyn,  N.  Y. — Bids  are  asked  by  Bird 
S.  Colcr,  Borough  President,  until  II  a.  m., 
July  24,  for  the  work  under  18  contracts 
for  constructing  sewers.  Largest  contract 
calls  for  furnishing  all  the  labor  and  mate- 
rial required  for  constructing  sewer  in 
looth  St.  from  Third  .-\ve.  to  Fort  Hamil- 
ton Ave.,  the  work  including  65  lin.  ft. 
15-in.  pipe  sewer.  1,185  l'"-  ft.  12-in.  pipe 
sewer.  1.050  lin.  ft.  6-in.  house  connection 
drain.  12  manholes,  I  sewer  basin,  i.ooo  ft. 
(B.  M.)  sheeting  and  bracing,  5  cu.  yds. 
concrete  cradle. 

Buffalo.  N.  K.— Bids  are  asked  by  F.  G. 
Ward,  Commissioner  Public  Works,  until 
1 1  a.  m.,  July  26,  for  the  following  work : 
Constructing  a  12-in.  tile  sewer  in  Rich- 
lawn  Ave.  between  Leroy  and  Shawnee 
Aves. ;  constructing  an  18  and  15-in.  tile 
sewer  in  Jackson  St.  between  Genesee  St. 
and  Court  Place:  constructing  an  18  and 
15-in.  tile  sewer  in  Durham  Ave.  between 
Delavan  and  Litchfield  Aves. 
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7>£>v,  iV.  y.— Bids  are  asked  by  Board 
of  Contract  and  Supply.  James  M.  Riley, 
Clerk,  until  11  a.  ni..  July  19,  for  construct- 
ing 66s  ft-  of  20-iM.  sewer  in  Defreest  Ave.. 
230  ft.  of  8-in.  sewer  in  alley  and  420  ft.  of 
.Sin.  sewer  in  alley  between  6tli  and  7th 
Aves.  ,     , 

Crand  Forks.  N.  Dak.—Buh  are  asked 
by  W.  V.  O'Connor,  City  .\uditor.  until 
4  p.  ni.,  Aug-  5-  for  construction  of  lateral 
sewer  in  alley  between  International  Ave. 
and  Bridge  Ave.,  in  alley  between  4th  St. 
and  5th  St.,  and  in  3rd  Ave.  Certified 
check  for  $S00  for  each  sewer  required  witli 
bid. 

Cleveland.  O.— Bids  are  asked  by  A.  R. 
Callow,  Secretary  Board  of  Public  Serv- 
ice. No.  105  City  Hall,  until  noon,  July  24, 
for  the  construction  of  sewers  and  culvert 
in  the  following  named  avenues  and  roads 
between  the  points  mentioned :  Denison 
.\vc.,  S.  W.,  between  West  c)8th  St.  and 
West  goth  St. ;  Fulton  Rd..  S.  W.,  between 
llvde  Ave.  S.  W.,  and  Storer  Ave.  S.  W. 
Woodland  Ave.  S.  E.,  between  Woodhill 
Rd..  S.  E.,  and  City  Limits;  culvert  over 
Kingsbury  Run  at  East  79th  St.  across 
Minnie  Ave.   S.  E. 

.Vfii.'  Bremen,  O. — Bids  are  asked  by 
A.  ]M.  Steinebrey,  Village  Clerk,  until 
noon.  Aug.  3.  for  furnishing  labor  and  ma- 
terials for  improving  Main  St.  by  sewering, 
from  the  north  side  of  Monroe  St..  thence 
north  to  the  north  side  of  Pearl  St.  Cer- 
tified check  for  $500  required  with  bid. 

Nezvcastle,  Pa. — Bids  are  asked  by  A.  F. 
Rhodes.  City  Clerk,  until  July  29,  for  con- 
structing sanitary  sewer  in  Edison  Ave. 
Certified  check  for  $100  required  with  bid. 

Olympia,  IVash. — See  under  Bids  Asked, 
Roads  and  Streets. 

i\orth  Milwaukee.  Wis. — Bids  are  asked 
by  Emil  Klamp,  Village  Clerk,  until  7:30 
p.  m..  Aug.  5,  for  construction  of  1,343  ft. 
of  6  in.,  8,100  ft.  of  8  in.,  4,300  ft.  10  in., 
and  200  ft.  12  in.  vitrified  pipe  sewers. 
The  official  advertisement  will  be  found 
elsewhere  in  this  issue  and  plans  and  spec- 
ifications will  be  on  file  at  this  office. 

Water  Supply 

Items    Arranged    Alphabetically    by    States. 

Bradentown,  Fla. — Bids  are  asked  by 
Board  of  Bond  Trustees,  A.  J.  Beck,  Secre- 
tary, until  10  a.  m.,  July  25,  for  furnishing 
material  and  constructing  waterworks  and 
sanitary  sewerage  system,  to  include  183.3 
tons  cast  iron  pipe,  4  tons  special  castings, 
10  fire  hydrants,  22  valves  and  bo.xes,  I  500,- 
ooo-gallon  compound  duplex  pump,  l  boiler 
feed  pump,  7^x5x6;  I  8o-h.p.  water  heater, 
open  pattern ;  l  So-h.p.  return  tubular  boil- 
er; I  100,000-gallon  tank  erected  on  steel 
tower  100  ft.  high.  Constructing  reservoir, 
pumping  station,  pipe  line,  installing  ma- 
chinery, furnishing  material  and  sinking 
8-in.  tubular  well ;  furnishing  arid  con- 
structing approximately  two  miles  pipe  sew- 
erage, with  manholes,  flush  tanks,  etc. 
,  Fort  Oglethorpe  (P.  0.  Dodge),  Ga.— 
Bids  are  asked  by  Capt.  E.  D.  Anderson, 
Q.  M.,  until  II  a.  m.,  Aug.  8,  for  a  deep 
well  and  water  systein  at  the  Government 
Target   Range  at  Catoosa  .Springs,   Ga. 

Cissna  Park.  III. — Bids  arc  asked  by  H. 
R.  Harvey,  Village  Clerk,  until  8  p.  m., 
July  25,  for  constructing  1,140  ft.  of  4-in. 
water  main. 

Chesterton,  hid. — Bids  are  asked  by  Home 
Water  Co.,  Chesterton,  until  July  20.  for 
the  construction  of  a  waterworks  system. 
Plans,  etc.,  at  Chesterton  Bank. 

Cherokee.  la. — Bids  are  asked  by  D.  W. 
McNeal,  City  Clerk,  until  Aug.  6,  for  con- 
structing water  mains  extensions. 

Decorah,  la. — Bids  are  asked  by  County 
Supervisors,  I.  Linnevold,  County  .Auditor, 


uniil  I  :30  p.  m.,  Aug.  5,  for  the  construc- 
tion of  a  water  system  at  the  Poor  Farm 
;;t  Frecport.  on  either  the  automatic  air 
pressure  steel  tank  of  75  barrels,  with  125 
lbs.  pressure  to  the  inch,  12-ft.  steel  wheel, 
steel  tower  70  ft.  high  and  pump  to  com- 
plete the  job,  or  500  barrel  tank  overhead 
.system,  60  ft.  high. 

Randolph,  Neb. — Bids  are  asked  by  E.  S. 
MaiikTird,  City  Clerk,  until  July  22,  for 
furnishing  and  laying  5,000  ft.  of  4-in.  cast 
water  mains  and  1,520  ft.  of  6-in.  cast 
water  mains. 

Fort  Hancock  (P.  O.  Sandy  Hook),  N.  J. 
— Bids  are  asked  by  M.  N.  Falls,  Construct- 
ing Q.  M.,  until  2  p.  m..  Aug.  9,  for  install- 
ing filtration  plant  at  Fort  Hancock. 

h'vington,  N.  Y. — Bids  are  asked  by 
Board  of  Water  Commissioners,  Town 
Hall,  Main  St.,  until  4  p.  m.,  July  23,  for 
the  furnishing  and  laying  of  about  3,000  ft. 
of  i2-in.  cast  iron  water  pipe.  James  G. 
Orton,  Clerk. 

Jamcstoicn.  .V.  Y. — Bids  are  asked  by 
Water  Commissioners,  Clement  B.  Jones, 
Secretary,  until  noon,  Aug.  I,  for  furnish- 
ing material  and  labor  in  the  laying  of  a 
water  main  of  approximately  12,000  ft.  of 
i6-in.  and  750  ft.  of  12-in.  pipe  in  James- 
town. The  work  is  divided  into  three 
classes,  (i)  the  furnishing  of  all  pipe  and 
specials.  (2)  hauling  of  the  materials  from 
the  railroad  switch  and  delivering  of  same 
along  line  of  trenching,  (3)  digging  of 
trench,  laying  of  pipe  and  back  filling.  (.Ad- 
vertised, Engineering-Contracting. ) 

New  York,  N.  Y. — Bids  are  asked  by  C. 
B.  J.  Snyder,  Superintendent  of  School 
Buildings,  Park  Ave.  and  59th  St.,  until  11 
a.  m.,  July  22,  for  water  main,  etc.,  to. 
building  for  Parental  School,  on  westerly 
side  of  road  between  Flushing  and  Jamaica, 
about  1.700  ft.  south  of  North  Hempstead 
turnpike.  Flushing,  Borough  of  Queens. 
Security  required  is  $4,000. 

IVest  Point,  N.  Y. — Bids  are  asked  by 
Quartermaster,  U.  S.  Military  Academy, 
until  noon,  July  29,  for  the  construction  of 
two  covered  slow  sand  filters,  each  about 
Is  of  an  acre  in  extent. 
.  .Columbus,  O. — Bids  are  asked  by  Chas. 
E.  Perkins.  Chief  Engineer,  State  Board 
Public  Works,  until  noon,  Aug.  13,  for  the 
construction  of  a  reservoir  in  Summitt 
County.  The  work  included  about  17,000  cu. 
yds.  of  earth  embankment,  24,000  ft.  B.  M. 
of  timber  and  planking,  400  cu.  yds.  con- 
crete masonry. 

Hamilton,  O. — Bids  are  asked  by  Board 
Public  Service  until  noon,  July  18,  for  fur- 
nishing materials,  forms,  tools,  appliances, 
labor,  transportation,  hauling  and  erection 
for  the  chimney,  receiving  well  and  pipe  and 
special  castings,  and  the  engine  and  boiler 
foundations,  and  all  excavation  and  appur- 
tenances in  connection  therewith.  John  W. 
Hill,  Engineer.  506  First  National  Bank 
Bldg.,  Cincinnati,  O. 

Stcelton,  Pa. — Bids  are  asked  by  Juo.  D. 
Young,  Borough  Secretary,  until  7  p.  m., 
Aug.  7,  for  the  construction  of  a  filter  plant 
for  Steclton.  James  H.  Fuertes,  Consulting 
iMigineer,  140  Nassau  St.,  New  York  City, 
N.  Y. 

Fort  Adams  (P.  O.  Newport),  R.  I.— 
Bids  are  asked  by  Capt.  Willis  C.  Metcalf. 
Constructing  Q.  M..  until  10  a.  m.,  .\ug.  5. 
for  construction  of  400.000  gallon  reser- 
voir, three  shelters  for  springs,  and  the  lay- 
ing of  pipes  from  springs  to  reservoir  at 
Saunderstown,  R.  I.;  also  laying  pipes  from 
reservoir  to  and  across  Narrangansett  Bay 
to  a  connection  with  reservoir  at  Fort 
Greble,  Dutch  Island,  R.  I.  Plans  and 
specifications  on  exhibition  here  and  in 
offices  of  depot  quartermasters  at  Boston 
and  New  York. 


Excavation — Earth  and  Rock 

Items    Arranged    Alphabetically    by    States. 

Norwalk,  Conn. — Dredging. — Bids  are 
asked  by  .Maj.  Harry  Taylor,  U.  S.  Engrs., 
New  London,  Conn.,  until  noon,  .Aug.  12, 
for  dredging  in  Norwalk   Harbor,  Conn. 

Milner,  Idaho. — Irrigation  Canal. — Bids 
arc  asked  by  Paul  S.  A.  Bickel,  Chief  En- 
gineer, Twin  Falls  North  Side  Land  & 
Water  Co.,  Milner,  until  3  p.  m.,  .A.ug.  I, 
for  the  construction  of  16  miles  of  canal 
containing  about  30.000  perch  of  rough  rub- 
ble masonry,  25,000  cu.  yds.  of  lava  rock 
excavation,  680,000  cu.  yds.  of  earth  em- 
bankment. 

Chicago,  III. — Dredging — Bids  are  asked 
by  Department  Public  Works,  City  Hall. 
until  II  a.  m..  July  23.  for  furnishing  all 
labor,  material,  apparatus  or  thing  required 
in  doing  and  to  dredge  approximately  8,500 
cu.  yds.  of  material  from  the  bottom  of 
slip  "A"  of  the  west  fork  of  south  branch 
Chicago  River. 

Nevada,  /a.— Ditch  Work.— Bids  are 
asked  by  F.  G.  Dunahaugh,  County  Audi- 
tor, until  noon,  .\ug.  2.  for  ditch  work  in 
Sec.  No.  I,  District  No.  10. 

Newton.  la. — Ditch  Work. — Bids  are 
asked  by  J.  A.  Terry,  County  Auditor,  un- 
til 3  p.  m.,  Aug.  6,  for  the  construction  of 
ditch  No.  13,  in  si.x  sections,  including  open 
ditch  and  tile  work. 

Pocahontas.  la. — Drainage  Work. — Bids 
are  asked  by  J.  A.  Terry,  County  Auditor, 
until  3  p.  m.,  Aug.  6,  for  furnishing  material 
and  doing  the  work  of  constructing  the 
drainage  improvement  in  Drainage  Im- 
provement District  No.  13.  The  w'ork  in- 
cludes about  5  miles  of  open  ditch,  con- 
taining about  97,000  cu.  yds.,  and  gli  miles 
of  tile  ditch,  from  6  in.  to  20  in.  in  diam- 
eter. 

Greenfield,  Ind. — Ditch  Work. — Bids  are 
asked  by  Oliver  H.  Monger,  Superintendent 
'of  Construction,  Room  I.  Court  House, 
until  2  p.  m.,  Aug.  5,  for  the  construction  of 
a  ditch,  the  work  including  the  following : 
2.657  ft.  of  5-in.  tile,  3.000  lin.  ft.  ot  6-in. 
tile,  2,475  lin.  ft.  of  8-inch  tile,  1.371  lin. 
ft.  l6-in.  tile,  1,448  lin.  ft.  of  lo-in.  tile, 
3.770  lin.  ft.  of  12-inch  tile,  4,096  lin  ft.  of 
14-in.  tile.  1,448  lin.  ft.  of  l6-in.  tile  and 
1,780  lin.  ft.  of  20-in.  tile.  2.105  '^u-  yds.  of 
excavation  (tile  part).  4,179  cu.  yds.  of  ax- 
cavation  (open  .part).  1.715  cu.  yds  of  fill- 
ing, one  retaining  wall. 

Lebanon,  Ind. — -Ditch  Work. — Bids  are 
asked  by  Oliver  Clark,  Superintendent  of 
Construction  of  Boone  County,  at  Lebanon, 
until  10  a  .m..  July  22.  for  the  constructiorj 
of  a  public  ditch. 

New  York.  N.  Y. — .\thletic  Field. — Bids 
are  asked  by  C.  B.  J.  Snyder,  Superintend- 
ent of  School  Buildings,  Park  Ave.  and 
59th  St.,  until  II  a.  m.,  July  22,  for  the 
general  construction,  etc.,  of  an  athletic 
field  at  High  School  of  Commerce  on  65th 
and  66th  Sts.,  w-est  of  Broadway,  Borough 
of  Manhattan.     Security  required  is  $1,800. 

Miscellaneous 

Items    Arranged    Alphabetically    by    States. 

.San  Francisco.  Cal. — Wharf  Repairs. — 
Bids  will  be  received  at  office  of  the  Quar- 
termaster. Depot  of  Recruits  and  Casuals, 
Angel  Island.  Cal.,  until  II  a.  m..  July  ig, 
for  furnishing  all  material  and  labor  re- 
quired in  making  repairs  to  wharf  of  iron 
standard  piles  at  that  post.  Tno.  L.  Clem, 
Chief  Q.  M. 

Chicago.  III. — Conduit  System. — Bids  are 
asked  by  William  Carroll,  City  Electrician, 
Room  12,  City  Hall,  until  11  a.  m..  July  20, 
for  constructing  underground  conduit  sys- 
tems for  the  Department  of  Electricity.  All 
labor  and  material  necessarv  to  furnish  and 
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install  a  6-diict  conduit  system  on  Went- 
worth  Ave.,  between  351)1  and  63d  Sts.,  con- 
sisting of  approximately  18,600  conduit  ft. 
and  47  manholes ;  also  an  S-duct  conduit 
system  on  Western  Ave.,  between  Blue  Is- 
land Ave.  and  35th  St..  consisting  of  Ep- 
pro.ximately  4,799  conduit  ft. ;  a  l6-duct 
system  from  Western  Ave.  to  the  terminal 
station  of  the  drainage  canal  of  approxi- 
mately 118  conduit  ft.  and  a  6-duct  system 
on  Blue  Island  Ave.,  cast  of  Western  Ave., 
consisting  of  approximately  336  conduit  ft. 
and  13  manholes. 

Chicago,  111. — High  Pressure  Piping. — 
Bids  are  asked  by  South  Park  Commission- 
ers, E.  G.  Shumway,  Secretary,  57th  St. 
and  Cottage  Grove  Ave.,  until  noon,  July 
24,  for  high  and  low  pressure  piping  for  the 
new  power  station  in  Washington  Park. 

Chicago,  III. — -Screens  .  and  Galleries. — 
Bids  are  asked  by  Department  Public 
Works,  Room  224  City  Hall,  until  11  a.  m., 
July  23,  for  furnishing  all  labor  and  mate- 
rial and  for  constructing  and  erecting  com- 
plete the  sewage  screens,  lifting  apparatus, 
operating  galleries,  ladders  and  railings  and 
other  appurtenances  in  the  Lawrence  Ave. 
pumping  station. 

Jackson  Barracks.  La. — Wharf  Repairs. — 
Bids  are  asked  by  Capt.  B.  T.  Clayton,  Q. 
M.,  New  Orleans,  until  noon.  Aug.  3,  for 
repairing  wharf  at  Jackson  Barracks. 

Baltimore.  Md. — Refuse  Removal. — Bids 
are  asked  by  Board  of  Awards  until  II 
a.  m..  July  24.  for  the  removal  by  scow  or 
lighter  and  final  disposition  of  street  sweep- 
ings and  other  refuse.  Specifications  from 
J.  L.  Wickes,  Commissioner  of  Street 
Cleaning. 

Xezv  York,  N.  F.— Freight  Sheds.— Bids 
are  asked  by  J.  A.  Bensel,  Commissioner  of 
Docks.  Pier  A.  Battery  PI.,  until  noon.  July 
26.  for  furnishing  all  the  Isbor  and  mate- 
rials required  for  preparing  for  and  build- 
ing freight  sheds  on  piers  Nos.  54  and  56, 
North  River,  between  the  foot  of  Little 
West  I2th  and  West  14th  Sts.,  on  the  Chel- 
sea section,  with  lateral  extensions  on  the 
adjacent  bulkhead  platforms.  Security  re- 
quired is  $220,000. 

Xeiv  York,  N.  Y. — Test  Borings. — Bids 
are  asked  by  James  W.  Stevenson,  Com- 
missioner of  Bridges.  Park  Row  Bldg..  until 
2  p.  m..  July  23.  for  making  test  borings  at 
the  site  of  a  new  bridge  over  the  East 
River,  between  the  Boroughs  of  Manhattan 
and  Brooklyn.  Security  required  is  $5,000. 
A'e^v  York,  N.  Y. — Trolley  Apparatus. — 
Bids  are  asked  by  James  W.  Stevenson, 
Commissioner  of  Bridges.  Park  Row  Bldg.. 
until  2  p.  m..  July  23.  for  the  construction 
of  trolley  railway  approaches  to  the  Brook- 
lyn Bridge,  in  the  Borough  of  Brooklyn. 
Security  required  is  $50,000. 

Xcw  York.  X.  Y. — Removing  Columns. — 
Bids  are  asked  by  James  W.  Stevenson, 
Commissioner  of  Bridges.  Park  Row  Bldg., 
until  2  p.  m..  July  23.  for  removing  columns 
at  Sands  and  Washington  Sts..  in  the  Bor- 
ough of  Brooklyn.  Brooklyn  Bridge.  Se- 
curity required  is  $2,000. 

Oyster  Bay.  X.  Y . — Sea  Wall. — Bids  are 
asked  by  Wm.  E.  Luyster,  Clerk  County 
Supervisors.  Mineola,  N.  Y..  until  10  a.  m.. 
July  22.  for  the  construction  of  sea  wall 
along  the  harbor  or  east  side  of  the  West 
Shore  road,  in  the  Town  of  Oyster  Bay. 
Certified  check  for  $500  required  with  hid. 
William  H.  Seaman.  Engineer,  Glen  Cove 
(L.  I.),  N.  Y. 

Hamilton,  O. — Chimney. — See  under  Bids 
Asked.  Water  Supply. 

Toledo.  O. — Power  Plant. — Bids  will  be 
received  at  the  office  of  the  Auditor  of 
Lucas  County  until  July  26  for  labor  and 
materials  required  in  the  building  of  a 
heating  and  power  house  for  the  Lucas 
County  infirmarv. 


Broii'nsiille,  Pa.— Lock,  Walls,  Etc.— 
Bids  are  asked  by  Major  H.  C.  Newcomer, 
U.  S.  Engrs.,  Pittsburg,  Pa.,  until  noon. 
Aug.  12.  for  building  a  lock  with  two  cham- 
bers, two  giiide  walls  and  two  guard  walls, 
at  Brownsville.  Pa.,  on  the  Monongahela 
River.  The  work  to  be  done  under  the 
contract  will  cost  over  $400,000. 

Tacoma,  Wash.— Vowcr  Plant.— Bids  are 
reported  asked  by  Owen  Woods,  Commis- 
sioner of  Public  Works,  until  July  31  (ex- 
tension of  date),  for  the  erection  of  a 
municipal  power  plant. 

Materials,  Machines.  SuppliesTools.Etc 

Items    .-Vrranged    Alphabetically    by    States. 

Washington.  D.  C— Steel  Shelving.— Bids 
are  asked  by  Elliott  Woods.  Superintendent 
U.  S.  Capitol  Building  and  Grounds,  until 
noon.  July  31.  for  steel  shelving  equipment 
for  the  office  of  the  Clerk  of  the  Sunrcmc 
Court  of  the  District  of  Columbia. 

Washington.  D.  C— Valves.  Tubing.  Etc. 
—Bids  are  asked  bv  Bureau  of  Supplies 
and  Accounts,  Navy  Department,  Wash  ■ 
ington,  until  10  a.  m..  July  23,  to  furnish 
at  the  navy  yard.  Washington,  a  quantity 
of  naval  supplies,  as  follows:  Schedule  43 
—Trimming  brass.  Schedule  71— Valves', 
etc.,  the  brass  and  copper  tubing,  etc.,  steel 
tubes,  gauges. 

Washington,  D.  C— Pipe.  Pumps.  Rope. 
Etc.— Bids  are  asked  by  D.  W.  Ross.  General 
Purchasing  Officer.  Isthmian  Canal  Com- 
rnission.  until  10  :30  a.  m..  July  30.  for  fur- 
nishing, under  canal  circular  376.  gasoline 
motor  cars,  electric  fan  motors,  track  scales, 
test  pumps  and  gauges,  iron  pipe,  steel,  iron, 
rivets,  nuts,  nails,  duck  wagon  covers,  hemp 
rope,  etc. 

Chicago,  III.— Pump  Barrel,  Etc.— Bids 
are  asked  by  Department  Public  Works, 
Room  224.  City  Hall,  until  11  a.  m.,  July 
23.  for  furnishing  and  delivering  at  the 
Harrison  St.  pumping  station  one  new 
pump  barrel  and  bottom  made  in  three 
sections  and  one  valve  chamber. 

Chicago.  111. — Corporation  Ferrules.  — 
Bids  are  asked  by  John  J.  Hanberg.  Com- 
missioner Public  Works,  nutil  11  a.  m..  July 
23.  for  furnishing  and  delivering  to  the 
city  of  Chicago  approximately  5.000  ^-in. 
corporation  ferrules,  according  to  plans  and 
specifications  on  file  in  the  office  of  the  De- 
partment of  Public  Works.  Room  325.  Citv 
Hall. 

Chicago.  III. — Boilers. — Bids  are  asked  by 
Business  Manager  Board  of  Education, 
Tribune  Bldg..  until  noon.  July  19.  for  fur- 
nishing boilers. 

Xew  Orleans.  La.  —  Steam  Hammer. 
Blower,  Etc. — Bids  are  asked  by  Bureau  of 
Supplies  and  Accounts.  Navy  Department, 
Washington,  D.  C .  until  10  a.  m..  July  23. 
to  furnish  at  the  naval  station.  New  Or- 
leans. La.,  a  quantity  of  naval  supplies,  as 
follows :  Steam  hammer,  blower,  melting 
furnace.  Applications  for  proposals  should 
refer  to  schedule  45. 

Boston,  Mass. — Pulleys.  Pipe.  Drills,  Etc. 
— Bids  are  asked  by  Bureau  of  Supplies  and 
Accounts.  Navy  Department.  Washington. 
D.  C.  until  10  a.  m..  July  23.  to  furnish  at 
the  navy  yard.  Boston.  Mass..  a  quantity 
of  naval  supplies,  among  which  are  the 
following:  Schedule  76 — Bolts  and  nuts, 
screws,  emery  cloth,  pulleys,  drills,  taps, 
hack-saw  blades,  shovels,  files,  palms,  hard- 
ware and  tools.  Schedule  78 — Sheet  brass 
and  copper,  rolled  bronze.  Schedule  79 — 
Bar  iron  and  steel,  galvanized  sheet  steel, 
slab  zinc,  pig  lead.  Schedule  80 — Gum  gas- 
ket, hose.  Schedule  81 — Litmus  paper,  etc., 
paints.  c>linder  oil.  acids,  etc..  bath  hrirU, 
japan  drier,  turpentine,  white  zinc,  bees- 
wax, graphite.  Schedule  82 — Copper  pipe, 
pipe  fittings,  valves. 


Portsmouth,  X.  //.— Elevator.- Bids  arc- 
asked  by  Bureau  of  Yards  and  Docks,  Navy 
Department,  Washington,  until  11  a.  m., 
.\ug.  10.  for  installing  an  electric  elevator, 
naval  prison,  navy  yard,  Portsmouth,  N.  H. 
Portsmouth,  X.  '/•/.— Milling  Machine.- 
Bids  are  asked  by  Bureau  of  Supplies  and 
.\ccounts.  Navy  Department,  Washington, 
D.  C,  until  10  a.  m..  July  23,  for  furnish- 
nig  at  the  navy  yard.  Portsmouth,  N.  H., 
tinder  schedule  45,  milling  machine,  hydrau- 
lic accumulator. 

Brooklyn,  N.  K.— Top  Soil.— Bids  are- 
asked  by  Park  Board,  until  2  p.  m..  July 
25,  for  furnishing  and  delivering  12,000  cu. 
yds.  of  top  soil  or  garden  mold  to  Prospect 
Park.  Blank  forms  may  be  obtained  at  the 
office  of  the  Department  of  Parks,  Litch- 
field Mansion.  Prospect  Park.  Brooklyn. 

Brooklyn.  X.  I'.— Limestone.— Bids  are 
asked  by  Park  Board,  5th  .J^ve.  and  64th 
St..  New  York,  until  3  p.  m..  July  25,  for 
furnishing  2nd  delivering  limestone  and 
limestone  screenings  in  parks  in  the  Bor- 
oughs of  Brooklyn  and  Queens.  Blank 
forms  may  be  obtained  at  the  office  of  the 
Department  of  Parks,  Litchfield  Mansion, 
Prospect  Park,  Brooklyn. 

Buffalo.  X.  K.— Hose,  Cable,  Fire  En- 
gines, Etc.— Bids  arc  asked  by  Board  of 
Fire  Commissioners,  until  3  p.  m  .  July  19, 
for  furnishing  the  following:  Two  first 
size  steam  fire  engines  of  the  piston  style, 
f.  o.  b.  cars,  Buffalo:  5.000  ft.  of  2'/^-in.  in- 
ternal measurements  of  cotton  rubber  lined 
fire  hose ;  about  2.000  ft.  20-conductor  ca- 
ble;  50  miles  of  No.  10  B.  &  S.  G.  hard 
drawn  copper  line  wire.  20  miles  of  No.  10 
B.  &  S.  G.  hard  drawn  copper  line  wire, 
triple  braided  weather  proof.  5  miles  No. 
10  extra  B.  B.  galvanized  iron  telegraph 
wire,  wire  to  be  soft  and  pliable ;  3  miles 
of  twisted  pairs  No.  14  B.  &  S.  G.  hard 
drawn  copper  wire,  all  wire  to  be  in  half- 
mile  coils. 

Xczv  York.  X.  }'.— Ice  Machine.  Pipe, 
Etc. — Bids  are  asked  by  Bureau  of  Supplies 
and  .Accounts.  Navy  Department.  Washing- 
ton. D.  C,  until  10  a.  m  .  July  23.  for  fur- 
nishing at  navy  yard.  New  York.  N.  Y..  a 
quantity  of  naval  supplies,  among  which  are 
the  following:  Schedule  45 — Ice  machines. 
Schedule  76 — Hardware  and  tools,  bolts  and 
nuts,  brass  nuts,  buckets,  files,  handles, 
chest  and  padlocks,  steel  wire  and  copper 
nails,  hack-saw  blades,  scales,  wood  scrap- 
ers, screws,  file  brushes,  phosphoro-bronze 
and  brass  wire,  emery  cloth.  Schedule  77 — 
Ash.  oak.  white  pine,  spruce.  Schedule  78 
—  Sheet  brass.  Schedule  79 — Sheet  lead, 
steel  billets,  bars  and  angles,  sheet  tin. 
Schedule  82 — Iron  or  steel  pipe,  pipe  fit- 
tings, gate  valves.  Schedule  83 — Leather 
belting,  side  leather.  Schedule  84 — Iron 
castings. 

Xew  York,  X.  Y. — Fire  .Marm  Supplies. 
— Bids  are  asked  by  Francis  J.  Lantry,  Fire 
Commissioner.  157  E.  67th  St..  until  10:30 
a.  m..  July  24.  for  furnishing  and  delivering 
supplies  for  the  fire  alarm  telegraph.  Bor- 
oughs of  Brooklyn  and  Queens. 

Wahpeton,  X.  Dak. — Boilers. — Bids  are 
asked  by  Wm.  R.  Piirdon.  City  Auditor, 
until  8  p.  m..  Aug.  5.  for  construction  and 
placing  of  boilers  at  city  waterworks. 

Charleston,  S.  C— Motor  Drive  Outfits. — 
Bids  are  asked  by  Bureau  of  Supplies  anfi 
.■\ccounts.  Navy  Department,  Washington. 
D.  C,  until  10  a.  m.,  July  23,  to  furnish 
motor  drive  outfits  at  the  navy  yard. 
Charleston.  S.  C.  .Applications  for  pro- 
posals should  refer  to  schedule  72. 

Xorfolk,  V'a. — Wire,  Pipe.  Hose.  Etc. — 
Bids  are  asked  by  Bureau  of  Supplies  and 
Accounts.  Navy  Department,  Washington. 
D.  C,  until  10  a.  m..  July  23.  to  furnish  at 
the  navy  yard,  Norfolk,  Va.,  a  quantity  of 
naval   supplies,  among   which   are  the   fol- 
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lowing :  Sclicikilc  44— Motor  dory.  Sched- 
ule TZ — Fire  brick,  steel  letters,  sheet  steel, 
sheet  rubber.  Schedule  76-— Hardware  ami 
tools,  torches,  copper  and  phosphor-bronze 
wire,  bolts  and  nuts,  drills,  liles,  screws, 
Schedule  ""— .\sh.  white  and  yellow  pine. 
Schedule  "8 — Rolled  bronze,  sheet  brass. 
Schedule  79 — Galvanized  sheet  steel.  Sched- 
ule 80 — Hose,  Schedule  82 — Brass  pipe, 
brass  pipe  littiuns.  valvi";. 

CONTRACTS  LET, 

Items   Arranged  Alphabetically   by  Slates. 

Aurora,  111. — Brick  Paving. — Contract  for 
paving  with  brick  and  curbing  Jackson  St. 
is  stated  to  have  been  let  to  Saltisberg  & 
Co.,  at  $32,556. 

Otlaii'a,  III. — Sewers. — Green  &  Sons,  Ap- 
pleton.  Wis.,  have  been  awarded  contract 
at  $196,690  for  constructing  west  side  sevvet 
improvement. 

lilkhart,  Ind. — Sewer. — Contract  for  con- 
struction of  the  Indiana  Trunk  Line  sew'cr 
was  let  to  the  Northern  Construction  Co. 
of  Elkhart  at  $62,371. 

Princeton,  Ind. — Gas.  Plant. — ^Practical 
Gas  Construction  Co.,  Chicago.  111.,  has 
been  awarded  contract  by  Consumers'  Gas 
Co.  for  construction  of  artificial  gas  plant 
here.     Contract  amounts  to  $60,000. 

Waterloo,  la.  —  Paving. —  Contract  has 
been  awarded  to  W.  A.  Bryant  &  Sons  of 
Waterloo  for  brick  and  asphalt  paving  in 
West  Waterloo  at  $1.79  for  asphalt  and  $2 
for  brick;  21,724  yds.  asphalt  and  4,556  yds. 
brick.  Ten  blocks  of  paving  will  be  or- 
dered additional. 

Horton,  Kan. — Sewers. — Contract  for 
constructing  9,315  ft.  of  8-in.  lateral  sewers 
for  this  city  has  been  let  to  T.  W.  Roberts. 
Independence,  Mo.,  at  a  total  bid  of  $8,412. 
W.  B.  Hazen,  C.  E.,  St.  Joseph,  Mo  .  engi- 
neer for  the  city  in  this  work,  is  also  pre- 
paring plans  and  specifications  for  two  lat- 
eral sewers  for  Hiawatha,  Kan.,  and  is 
making  surveys  to  establish  grade  system 
for  Conway,  la. 

Topcka,  Kan. — Brick  Paving. — H.  N. 
Rice,  St.  Joseph,  Mo.,  is  stated  to  liave 
been  awarded  an  $88,000  contract  for  con- 
structing brick  pavement  in  this  city. 

Wellington  Kan.  —  Railroad  Work. — 
Atchison.  Topeka  &  Santa  Ee  R.  R.  has 
awarded  contract  to  Bancroft  &  Dot},,  To- 
peka, Kan.,  for  betterment  work  en  its 
line  through  this  city.  Contract  amounts 
to  about  $440,000  and  includes  changing 
route  of  line  so  as  to  reduce  a  heavy  grade. 

ll'infield.  Kan. — Sewers. — Contract  for 
constructing  sewers  for  this  citv  has  been 
let  to  F.  W.  Yale,  Coflfevville,'  Kan.,  for 
$26,483. 

Baltimore,  Md. — Clearing  and  Grading. — 
Lane  Bros.  &  Jones  are  said  to  have  been 
awarded  contract  for  clearing  and  grading 
tract  of  land  on  Bach  River,  to  be  used  for 
sewage  disposal  i)lant  for  this  city.  The 
contract  amounts  to  $153,423. 

Grand  Rapids.  Mich. — Bridge. — Joliet 
Bridge  &  Iron  Works  has  been  awarded 
contract  for  constructing  bridge  at  Ann  St., 
at  $35,500. 

Marquette,  Mich. — Railroad  Work. — Wi- 
nona Mining  Co.  has  awarded  contract  to 
James  J.  Bycrs  &  Co.  of  Houghton  for  the 
construction  of  two  miles  of  railroad  to 
run  between  the  Winona  mine  and  through 
the  King  Philip  property  lo  the  Misery 
River. 

.llbert  Lea.  MmH.— Water  Main.— Bids 
were  opened  June  29  for  the  construction 
of  2,786  ft.  6  in.  water  mains  extension. 
Aug.  Giesler,  Albert  Lea,  Minn.,  was 
awarded  contract,  at  $3,518.  Other  bhds 
were  as  follows :  W.  C.  Frazer,  Rochester, 
Minn..  $3,897;  W.  D,  Lovell,  Minneapolis. 
Minn.,  $3,800;  J.  W.  Turner  Iniprovemem 
Co.,  Dcs  Moines,  la..  $4,068.94;  E.  W.  Knat- 


\ald  and  W.  E.  Bickford,  Albert  Lea. 
Minn.,  $5,565.08.  Wm.  Barneck  is  City  En- 
gineer. 

Fergus  Falls,  Minn. — Dam. — Cortland  !•". 
Ames,  Chicago,  111.,  has  been  awarded  con- 
tract for  constructing  dam  for  electric  light 
plant  of  this  city. 

F.vclclh.  Minn. — Curbing. — City  Council 
has  awarded  the  contract  for  the  laying  of 
four  blocks  of  curbing  on  Grand  .Vve.  to  J. 
D.  O'Donnell  of  Duluth.  for  $3..W«- 

St.  I'aul,  A/ »!».— Macadam  Road.— Board 
Public  Works  has  awarded  contract  for 
mac.idamizing  and  curbing  University  Ave. 
from  Prior  to  Raymond  to  General  Con- 
tracting Co.  The  city's  portion  of  the  im- 
provement will  cost  $20,548  and  the  street 
railway  company  will  probably  let  its  own 
contract. 

Vicksburg,  Miss.-  -Brick  Paving.— Addi- 
tional contract  has  been  let  to  Southern 
Paving  &  Construction  Co.  to  pave  with 
\ilrilied  brick  the  extension  on  Washington 
St.  from  Harris  to  the  city  limits,  to  cost 
approximately  $20,000. 

St.  Joseph,  Mo. — Sewers.— Contract  for 
constructnig  sewer  in  District  No.  100  has 
been  let  to  John  Marnell  at  $3,303. 

Springfield,  Mo.— Brick  Paving.— Con- 
tract for  constructing  11,848  sq.  yds.  of 
brick  pavement  for  this  city  has  been  let  to 
Boyd  Construction  Co.,  Kansas  City,  Mo., 
for  $19,312. 

Niagara  Falls,  N.  K.— Electric  Lighting 
System.— W.  C.  Thayer  of  East  Aurora,  N. 
v.,  lias  been  awarded  the  contract  for  com- 
pleting the  electric  lighting  system  on  the 
statu  reservation  of  Niagara  Falls. 

Syracuse.  N.  K— Asphalt  Pavement- 
Contract  for  constructing  asphalt  between 
Harrison  St.  and  Euclid  Ave.  has  been  let 
to  Central  City  Paving  Co.  at  $32,438.  The 
contract  for  the  pavement  between  Harri- 
son St.  and  Madison  St.  was  let  to  Fred  J. 
Baker,  his  bid  being  $5,521. 

Dickinson,  N.  Dak.— Sewer  System.— 
James  Kennedy,  Fargo,  N.  Dak.,  ha5  been 
awarded  contract  at  $26,000  for  construct- 
ing sewer  system  here. 

Fargo.  N.  D.  —  Sewers.  —  Contract 
amounting  to  about  $16,000  for  constructing 
sewers  in  Fargo  Township  has  been  let  to 
James  Kennedy. 

Akron,  O.— Paving.— Contract  for  the 
improvement  of  Miller  Ave.  from  Main  St. 
to  the  Akron-Barberton  Belt  Line  R.  R.  by 
grading,  curbing  and  paving  was  awarded 
to  E.  McSchafifrev  &  Son,  at  $11,258.  The 
other  bids  were  as  follows :  P.  T.  McCourt, 
$11,408;  John  J.  O'Neil,  $11,765.  The  ma- 
terial to  be  used  is  the  Akron  pavmg 
blocks. 

Ashtabula.  O.— Paving.— F.  M.  Kemp  & 
Sons,  Middletown,  O.,  have  been  awarded 
contract  amounting  to  about  $51,000  for 
paving  several  streets  here. 
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COURT  HOUSE. 

BakersvUle,   N.    C. 

Notice  is  hereby  given  that  the  under- 
signed will  receive  until  10  o'clock  a.  m., 
on  August  15th.  1907,  sealed  proposals  for 
the  furnishing  of  materials  and  performing 
tlie  laljor  reijuired  for  the  ijuiidiiig  of  a 
Court  House  at  Ualcersviiie,  Nortli  (Jarolina, 
according  to  the  plans  and  specifications 
which  have  been  adopted,  and  are  on  file, 
and  open  to  inspection,  at  the  odice  of  J.  D. 
Brasweil,   Clerk. 

All  bids  are  to  be  delivered,  sealed,  lo  the 
Commissioners  on  or  before  the  lime  named. 

A  certified  check  for  10  per  cent  of  the 
totai  amount  of  the  bid.  payable  to  Jos. 
Bowditch,  Chairman,  must  accomjjany  each 
bid.  such  check  to  be  forfeited  to  Ihe  county 
should  the  contract  be  awarded  to  the  bidder 
and  he  fail  within  30  days,  after  being 
notified,  to  execute  a  Surety  Company  Bond 
for  the  faithful  performance  of  the  contract 
based  on  his  bid;  such  bond  to  be  for  dou- 
ble  the  contract   price. 

Tliese  bids  siiall  be  made  out  on  the  leg- 
ular  proposal  blank,  and  no  bids  will  be 
considered  that  are  submitted  in  any  otiier 
way  than  on  the  printed  slieet,  which  must 
be  without  interlineations  or  changes.  These 
bids  will  be  received  on  the  several  sys- 
tems, and  items  of  construction,  named  in 
the  specifications  and  proposals;  however, 
the  right  is  reserved  by  the  Commissioners, 
to  adojjt  the  system  of  construction,  and  bid 
on  tliat  system,  wliich  they  may  decide  to 
be  to  the  best  advantage  of  the  County. 

Bidders  sliali  set  forth  in  tlieir  iiroposal 
the  number  of  buildings  of  this  character 
erected  by  them,  tlie  cost  of  such  liuiidings 
and  their  locations,  as  well  as  such  other  In- 
formation as  will  establish  the  bidders'  ex- 
perience   and    quaiiticatlons. 

The  Contractors,  to  whom  this  work  shall 
be  awarded,  must  furnish  evidence  that  he 
is  skilled  and  experienced  in  fireproof  lioor 
construction.  Favorable  consideration  will 
l;e  given  the  bid  of  contractors  so  expe- 
lienced    and    qualified. 

The  bidder  must  satisfy  the  Commission- 
ers of  his  ability  to  furnish  the  materials 
and   perform   the   work   for   which   he   bids. 

The  contract  shall  be  let  only  as  a  whole; 
bids  in  detail  will  not  be  given  consideration 
as  it  is  the  purpose  of  the  Commissioners  to 
hold  one  Contractoi'.  or  firm,  responsible  for 
the  entire  accepted  \vc)rk  according  to  these 
specifications. 

As  a  precaution  against  loss  of  time,  each 
bidder  should  furnish  with  his  bid.  a  letter 
from  a  Surety  Company,  stating  that  they 
will  make,  for  the  bidder,  the  requisite  bond, 
guaranteeing  the  completion  of  the  con- 
tract. 

The  contract  price  shall  be  paid  and  per- 
centage shall  be  retained  as  provided  for  in 
the  specifications. 

The  Surety  Company  Bond  shall  be  on  a 
bond  blank  similar  to  No.  203  G.  of  the  Fi- 
delity and  Deposit  Co.,   of  Maryland. 

The  right  is  hereby  reserved  to  reject  any 
and  all  bids,  or  to  waive  defeets  in  the 
same,  if  it  be  deemed  in  the  interest  of  the 
County  to  do  so. 

I^lans  are  also  on  file  in  the  ofBce  of  the 
Architect.  H.  L.  Lewman.  lOOS  Lincoln  Bank 
Building.    Louis\-iile.    Ivy. 

JOSEPH    BCWDITCH. 

3-lt  Chairman. 
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VIADUCT. 

East  St.  Louis.  111. 
Sealed  proposals  suitably  endorsed  on  en- 
velope will  be  received  at  the  office  of  the 
Board  of  Local  Improvements  of  the  City 
of  East  St.  Louis.  Illinois,  until  12  o'clock 
M.,  August  1st.  1907,  for  the  rebuilding  of 
the  Broadway  Viaduct  in  this  city,  accord- 
ing to  the  plans  and  specifications  on  file  at 
the  City  Engineer's  ofnce.  All  proposals 
shall  be  made  on  blanks  which  shall  be 
furnished  at  the  office  of  the  City  Engineer. 
Each  bidder  shall  deposit  with  his  bid  a 
certified  check  of  $1,000.00,  payable  to  the 
order  of  the  Presiden'  of  the  Board  of  Local 
Improvements  of  the  City  of  East  St.  Louis. 
Illinois,  to  guarantee  that  the  successful  bid- 
der w'ill.  within  ten  days,  enter  into  a  con- 
tract with  the  city,  and  within  twenty  days 
from  the  signing  of  the  contract  will  execute 
a  collateral  or  other  bond  to  be  approved, 
for  the  faithful  performance  of  the  contract 
in  accordance  with  the  plans  and  specifica- 
tions. 

Further  information  may  be  obtained  at 
the  office  of  W.  J.  Crocken,  City  Engineer, 
or  at  the  office  of  Carl  Gaylor.  C.  E.,  900 
■U'ainwright   Building.   St.   Louis,   Mo. 

The  city  especially  teserves  the  rigiit  to 
reject   any   or   all   bids. 

W.    J.   CROCKEN, 

o-2t  '      City    Engineer. 

PROPOSAL  FOR  SEWERS, 

North  Milwaukee,  Wis. 
Sealed  proposals  will  be  received  by  Emil 
Klamp,  Village  Clerk,  North  Milwaukee,  un- 
■til  August  5,  1907,  at  7:30  p.  m..  for  the 
construction  of  approximately  1,343  ft.  of 
6",  8,100  ft.  of  S",  4,300  ft.  of  10"  and  2U0  ft. 
of  12"  viti-ified  pipe  sewers  and  43  man- 
holes. Each  bid  must  be  accompanied  by 
a  certified  check  for  5  per  cent  of  the  ap- 
proximate amount  of  the  bid.  Plans  and 
specifications  will  be  on  file  after  July  20 
at  the  village  hall,  North  Milwaukee,  31 
Vroman  Building,  Madison.  "VN'is..  at  the 
Builders'  and  Traders'  Exchange,  Milwau- 
kee, Wis.,  and  at  the  office  of  Engineering- 
Contracting,  355  Dearborn  St.,  Chicago,  111. 
EMIL  KLAMP, 
3-2t  Village  Clerk. 

WATER  MAINS. 

Jamestown.   N.  Y. 
Bids  Opened  August  1,  1907. 

Proposals  are  hereby  solicited  for  the  fur- 
nishing of  material  and  performance  of  work 
in  the  laying  of  a  water  main,  of  approxi- 
mately 12.000  feet  of  16  inch  pipe  and  750 
feet  of  12  inch  pipe,  in  the  City  of  James- 
town, for  said  city.  The  work  is  divided 
into  three  classes  (1)  the  furnishing  of  all 
pipe  and  specials.  (2)  hauling  of  the  mate- 
rials from  the  railroad  switch  and  delivering 
of  same  along  line  of  trenching.  (3)  dig- 
ging of  trench,  laying  of  pipe  and  back  fill- 
ing. 

Complete  plans  and  specifications  for  the 
performance  of  eacli  class  of  work  are  on 
file  with  the  Water  Department  of  the  City 
'if  Jamestown,   at  its  office  in   the  City  Hall. 


in  said  city,  and  will  be  furnished  upon  ap- 
plication,   to    prospective   biddeis. 

Sealed  proposals  for  the  performance  of 
any  class  will  be  received  by  the  Board  of 
Water  Commissioners  at  its  office  aforesaid, 
until  the  hour  of  12  o'clock,  noon,  of  the  1st 
day  of  August.  1907,  at  which  time  all  bids 
will  be  opened.  The  Board  reserves  to  It- 
self the  right  to  reject  any  and  all  bids.  A 
certified  check  of  five  per  cent  of  the  esti- 
mated gross  amount  of  the  bid  must  ac- 
company the  same,  upon  the  terms  and  con- 
ditions specified   in    the  proposal   sheet. 

Dated    the   10th   day   of  July,    1907. 
BOARD   OF   WATER   COMMISSIONERS, 
By   Clement   B.   Jones. 

■'"-'  Secretary. 


WHEN    MAKING    SURVEYS 

use  tile  new  Transparent — Parallel — Flexi- 
ble Ruler.  Scale  and  Protractor. 

FOR   RECORDING  YOUR  NOTES 

It  is  designed  expressly  for  this  purpose.     Writ 
for  circular.     ^^  j.  p^EX  IBLE  RULER  CO. 

Price   20c    Im    MJ  Niagara  St. , Buffalo,  .\.Y. 


J.  F.  GRAHAM, 

(RoadmaBter  Graham) 

RAILROAD  LABOR  AGENT 

All  classes  of  Laborers  in  Any  Number 
SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory 

WRITE  OR  WIRE 

204  Washington  Avenue  South 
MINNEAPOUS.  MINN. 


Laborers  of  all  national- 
ities for  railroad  construc- 
tion, mines,  quarries, 
concrete  work,  etc., 
shipped  promptly  on 
reasonable  notice  and 
selected  personally  by 
expert    labor    men. 

International  Immigration  Bureau 
Labor  Department 

144  E.  7th  street  NEW  YORK 


Contractors  ^^^°  ^'^  interested  in  reducing  cost  of  T>'ork  while  in  progress, 
••^— ^_^^^-^^_  and  other  systematic  up-to-date  methods;  also  of  safe-guarding 
their  business  from  various  losses,  should  write  for  further  information  (without 
cost  to  them)  to  "CONSTRUCTION  COST  SPECIALIST,"  Care  of  Engineering- 
Contractor,  21  Park  Row,  N.  Y. 


WANTS 


H.WE'  YOC  EXECUTIVE  ABILITY?^Men 
with  the  capacity  for  getting  resiiUs  from 
others— for  carrying  out  big  undertnklnKS 
—arc  scarce.  If  you  have  such  aliilltv 
write  us  today  stating  position  desired  and 
we  will  tell  you  of  emploj'ers  who  need 
competent  superintendents,  foremen,  of- 
fice, advertising,  traffic  and  general  man- 
agers, buyers,  credit  men,  auditors,  secre- 
taries, treasurers,  etc..  at  $1.000-$j,000  a 
year.  H.\PGOOUS,  303  Broadway,  New 
York. 

The  Engineering  Agency  Bulletin,  pub- 
lished every  week,  contains  a  list  of  posi- 
tions for  Engineers,  Draftsmen,  Instru- 
mentmen,  etc.,  etc.,  that  are  positively 
vacant  at  the  time  you  receive  it.  Send 
for  sample  copy. 

THE  ENGINEERING  AGENCY. 
Monadnock  Block,  Chicago 

Established  1893 

VVAN'l  ED— Several  good,  live  mechanical, 
structural  and  architectural  draftsmen. 
Also  young  technical  graduates.  Salary  $50 
to  $200.  Send  stamp  for  blank  and  list 
of      openings.  Cleveland        Engineering 

Agency,    Rose    Bldg..    Cleveland,    O 

WANTED  —  Chemist.  employed,  desires 
change.  Ten  years'  experience  in  manu- 
facture and  testing  of  mixed  paints,  white 
lead,  zinc  salts,  litharge,  orange  mineral, 
lead  sulphate  and  chromes.  Ammonia  dls- 
till.Ttion,  coal  analysis,  water  anaivsis. 
softening  and  purification.  Assay  of  gold. 
silver,  copper,  lead  and  zinc.  Address 
"Chemist,"  care  E.  A.  Leach,  Dlx  Bldg.. 
Elizabeth.   N.   J. 

CIVIL  SERVICE  EXAMINATIONS  will  be 
held  at  room  400,  City  Hall,  Chicago,  as 
follows:  Mechanical  and  Electrical  Engi- 
neers, grade  4.  salary  $1200  to  $1400,  July 
22.  Spelling,  Penmanship,  Arithmetic. 
Technical  Knowledge  and  Experience.  Open 
to  residents  of  Chicago  only.  Mechanical 
Engineers.  Board  of  Education,  grade  10, 
salary  $3000  or  more.  Sept.  28.  Spelling, 
Penmanship,  Arithmetic.  Technical  Knowl- 
edge and  Experience.  Residents  of  Chi- 
cago only.  Architectural  Draftsmen.  Open 
to  residents  and  non-residents  of  Chicago: 
Grade  5.  salary  $1400  to  $1600.  Oct.  1;  grade 
6  salary  $1600  to  $1800.  Oct.  15;  grade  4 
salary   $1200  to  $1400.   Oct.   30. 

WANTED — At  once,  first-class  engineers 
with  good  experience  for  designing  rail- 
way cars.  State  experience,  reference  and 
salary  expected.  Address  Arthur  Koppel 
Company.   Machesney  Bldg..  Pittsburg.  Pa. 

W.\NTED— Experienced  man  to  take  charge 
of  l.irge  scrap  yard.  Must  be  thoroughly 
cuniiH-Ient  and  have  good  references.  Good 
salary  to  the  right  man.  Address  "Scrap 
Iron."  care  Engineering-Contracting.  355 
Dearborn    St.,    Chicago. 

WANTED— POSITION— Expert  civil  engi- 
neer, having  10  years'  experience  in  struc- 
tural engineering,  thoroughly  familiar  with 
design  and  construction  of  all  kinds  of  re- 
inforced concrete;  would  change.  Position 
requiring  responsibility  preferred.  Ad- 
dress   "W.    O.    G.,"    Engineering-Contract- 


Italian  Laborers  Supplied 

free:  of  charge 

For  railroad  building,  water-works,  quarries  and 
all  kinds  ol  construction  work,  by 

The  Labor  Information  Office  for  Italians 

(Incorporated) 

69  Lafayette  (Formerly  Elm)  Street 
New  York  City 

No  charge  either  to    applicants  for   help  or  to 

the  laborers. 

Send  for  circtilars  and  application  blanks. 


LABORERS 


_  Italian    Men    for  All    Kinds    uf    Wurk,  Eacli  personally 
known  to  be  of  good  character. 

THE  PROTECTIVE  ITALO-AMERICAN  COMPANY, 

Bowery  Bank  Building,  230  Grand  Street  NEW    YORK,    N .    Y. 
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For*  CONTRACTORS,  WATER-WORKS.  RAILROADS.  ETC. 

Send  tor  Ucscriptive  Catalog,  givitic  i>rices  of  our  COMPI-ETIC  OUTFITS  including  PUMP.  EDSON 
SPECIAL  SUCTION  HOSE.  EXTRA  HEAVY  BRASS  COUPLINGS,  STRAINER  and  SPANNER, 
ready  for  immedia'e  u?e.  Established  1S59. 

EDSON  MFG.   CO..    256  Atlantic  Avenue,    BOSTON 


Artesian  Well 
Water  Supply 

Towns  and  CUies.        Test  Barings 
JorFoundcUions  and  Etevalor  Shafts 

DAVID   QARVEY 

so  Broadway        NEW  YORK 


It"  you  want  to  buy 

TOOLS 
SUPPLIES   or 
MACHINERY 

Send  us  a  postal  card  and  we  will  notify  the 
leading  dealers  or  manufacturers.  We  have 
unexcelled  facilities  for  helping  those  who 
are  in  the  market  for  anything. 

ENGINEERING-CONTRACTING 

355  Dearborn  St..  Chicago 


Trench 
Machines 


Wc  sell  and  lease  all  kinds  of  Hoisting  and 
Conveying  Machines  for  Trench  Work. 

CataUiKue  sent   ujinn    rei|uesl. 

CARSON  TRENCH   MACHINE  CO. 

BOSTON,  HASS.,  U.  S.  A. 

no  ^N•<-lI  1  101  Warren  St.,  NEW  YORK 
^^'-.V-i-c   kark  Building.  CLEVELAND 
OFrlCtb  J  _.gq  v;t.   lames  St..   Montrca; 


^A^ELLS 
LIGHT 

Wells  LighVMfg.  Co. 

=;j  Washinition  St. 

NEW  YORK 


TEST   BORINGS 

for  Foundations.  Etc. 

ARTESIAN  WELLS.  DRIVEN  WELLS, 
PUMPING    APPARATUS 

J.  E.  Feeley  &  Company 

43  South  Market  Street.  BOSTON 

S  •  \'\   fir   E=tlmite9 


STEEL      TANKS 

—  A  N  D  := 

PLATE      WORK 


Cut  Shows  Our  Special  Tar  Still 

WRITE   FOR  PRICES 


Established  1872 


WM.  GRAVER  TANK  WORKS 

EAST  CHICAGO  INDIANA 


Every  Train    a 
TwO'Hour  Train , 

From  7  a.  m.  to  6  p.  ni. 


To  PHILADELPHIA 
New  Jersey  Central 


Train  Every  Hour 
on  the  Hour 

Leave  W.  23il  St.  UMiunmes  before  tbe hour 
rstatlonsWEST  23DST,  E.XCKLLENT 

LIBEBTY  ST.  DININQ  SERVICE  1 


Iron  and  Steel 

Pig  Iron,  Iron  Ore, 
Billets,  "Wire  Rods,  Slabs,  Plates, 
Bars  and  Shapes,  Coal  and  Coke. 

B.  RICOLL  &  COMPANY 

59  &  61  Wall  Street,  New  York 


DRAUGHTING, 

MAP  DRAWING  AND  PRINTING 

STRUCTURAL  IRON  WORK 

Large  Force  ot  Competent  Men, 

Rush  Work  Given  Special  Attention. 

P.  F.  Von  hardenberg. 

123  Uberty  Street,  NEW  YORK  CITY 

Telephone-  2029  Cortlandt.     Rooms  513-515 


YOUNG  &  SONS 


3NGIXEER1N0  MIXING  A\D  DH 
SURVEYLVe  lNSTRUME.Vrer 


PHILADELPHIA 


FOR  SALE 

Id  first-class  physical  condition  and  ready 
for  immediate  shipment  at  reasonable 
prices : 

Two  (21  first-class,  four-wheel  Connected 
Saddle  Tank  Switching  Engines,  baviof 
just  been  thoroughly  overhauled,  includ- 
ing new  parts,  such  as  lubricators,  etc., 
weighing  thirty-four  tons,  having  a  sepa- 
rate four-wheel  tender  in  the  rear.  Low 
price. 

One  fortyton.  one  and  oDe-half  yard 
Bucyrus  Steam  Shovel,  O-  K. 

JAMES  T.  GARDNER 

R&ilwsy  Exchange  Chloalo 


WE    MAKE 

Cross- Arms 

Pins 
^n^  Brackets 

PROMPT  SHIPMENT 

WRITE     US. 

CENTRAL  MFG.  COMPANY 

CHATTANOOGA,  TENN. 


ALL    KINDS    OF 

CONTRACTORS*  TENTS 


Extra  Finished 


Columbus  Tent  Qi.  Awning  Co. 

E&9t  Walnut  St..  Columbus.  O. 
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15  Xo.  3  wheel  scraper? S      25  IX> 

Xew  9x14  Vulcan  dinkies  at 2.5^X1  00 

New  10x16  Vulan  dinkies  at 3.000.00 

New  1-yard  clam  shell  bucket    (for 

sand) 375  00 

Lidgerwood  No.  71  hoist,  complete. .  .  725  (Kt 

Little  Giant  1-yard  traction  shovel.  .  3  250.00 
No.  2  Smith  Mixer,  engine  aad  boiler 

on  wheels 675  00 

Marion  Model  60  shovel  (new) 9.4001*0 

Bucyrus  70  ton  shovel   tnew) 9.900,00 

New  10  ton  American  Tandem  roller  1,700, (HI 

54x54x16  ft.  stone  planer 950.t:0 

0x10  Vilter  belted  compressor,  34  ft..  110.00 

12x12x14  Hall  air  compressor 650.00 

12xl2ixI4  Inpersoll  compressor 725.00 

Morris  No.  10  D.  C.  pump  and  engine  500. Oj 

Complete  J- yard  dipper  dredge 2.500.00 

Channon  full  circle  ij-yard  excavator  4,000.00 

Let  me  have  your  inquiries  for 
Cableways.  Cars.  Rail,  Rock  Drills, 
Channeler.  Traction  Engines, 
Graders  and  Contractors*  Equip- 
ment generally. 

WILLIS  SHAW 

171  La  Salle  St;  Chicago,  III, 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels. 

Southern  iron  &  Equipment  Co. 

Atlanta,   Ga. 


FOR  S.-\LE 
a  yard  Smith,  practically  new, 

CONCRETE    MIXER 

J.  H.  FLAHERTY- 

ne  Winthrop  Street  Brooklyn.  N.  Y. 

Phone  255S  Flatbu?h 


IRON  HAY  RA(  K, 


Architectural  Wire 
and  Iron  Work 

of  all  kinds. 
Get  our  prices  and  circulars. 

International  Wire  &  Iron  Wotiis 

S57  Superior  Street 
Detroit.  Mich. 


FOR  SALE 

9  Western  Dump  Wagons,  \;i 

yard S  57.50 

4  Western  2-yard  Dump  Cars, 

36"  gauge 45.00 

9  Western  1^'  yard  Dump  Cars    35.00 

12  Western  1}4  yard  Dump  Cars    35.00 

1  Western   Grader   (used    two 

months)        625.00 

1  Lambert  Hoist  Engine      .     .   300.00 

11  K.    &    T.    2-vard   36"   gauge 

Dump  Cars  "...      42.00 

1  Case    Traction    Engine,  20 

H.  P 1,400.00 

Write  us  for  anything  you  may  be  needing  in 
the  line  of  Contractors'  equipment. 

The  American  Trading  Company 

M.\R10X.  OHIO 


Good  Values— Immediate  Shipment 

One  26  ton  one  yard,  Little  Giant  Traction  Shovel $3,400.00 

One  45  ton  1|  yard  S.G.  Bay  City  Shovel— steam  thrust  2,250.00 

One  45  ton  Bucyrus  with  ditching  attachments 2,500.00 

One  30  ton  one  yard  S.  G.  Bucyrus — working 2,400.00 

One  50  H.  P.  Mundy,  D.  C,  D.  D.  Hoisting  Engine  • .       700.00 
One  50  H.  P.  Flory  D.  C,  S.  D.  Hoisting  Engine  ....       600.00 

One  20  Lidgerwood  D.  C,  D.  D.  Hoist  with  Boiler 775.00 

One  No.  2  Smith  Mixer,  Engine  and  Boiler 775.00 

One  No.  3  McKelvey  Mixer,  Engine  and  Boiler ."^50. 00 

One  No.  2  Gates  Gyratory  Crusher 300.00 

Air  Compressors  from  200  to  2,000  feet  capacity. 

Plants  Installed.      Correspondence  Invited. 

INTER-STATE  EQUIPMENT  (&.  ENGINEERING  CO. 

Yards  and  Warehouse. 

South  Englewood  Old  Colony  Building.  CHICAGO 


FOR  SALE  ■ 

Two  25Kw  direct  current  110  volt  Crocker AVhcckr  Getierators 
direct  connected  to  De  Laval  steam  turbines  suitable  for  125  to 
150  pounds  pressure,  condensing  or  non-condensing.  Also  one 
2200  gallon  centrifugal  pump  direct  connected  to  De  Laval 
steam  turbine.     This  is  new  machinery. 

.\ddress  the  NATIONAL  CASH  REGISTER  CO. 
Dayton,  Ohio 


FOR  SALE. 

li  YARD  ORANGE  PEEL  BUCKET 

HayT\'ard.     Used  only  1  month. 

No.  2  RANSOME  MIXER 

Engine  and  Boiler  on  Wheels. 
NEW   YORK    PL'RCHASINQ   AQENCV.   Inc. 

74  Pine  Street,  NEWVORK  CITY. 


Steel   Tee  Rails 

Xew  and  Relaying 

Quick  Shipment 

CHARLES  A.  RIDGELY  &  CO. 

Old  Colony  Building.  CHICAGO 


lOCOMOTIVES. 


Complete  with  aprons  for 
COIMTRACXORS'     UJ 

Built  to  order  on  short  notice. 


HICKS   LOCOMOTIVE   AND   CAR   WORKS,    CHICAGO 


For  Sale 

CONTRACTORS'   PLANT 

25  R-McD.  Hoisting  Engines,  7  x  10,  D.  D.  D.  C,  each $300. 

1 1  Ransome  Mixers,  No.  3,  with  engine  mounted,  each 400. 

3  Carlin  Cube  Mixers,  5-ft.,  each 300. 

1  Foote  Mixer,  No.  3,  engine  and  boiler,  mounted 600. 

1 0  Cyclopean  Buckets,  2-yd.,  each 40. 

2  Lidgern-ood  Rapid  Unloaders,  10  x  12;    no  car,  each 2,500. 

15  Standard  Gauge  Dtmip  Cars,  one-way,  6-yds.,  each 125. 

2  Centrifugal  Pumps,  direct-connected,  6x8,  each 200. 

10  Ingersoll-Sergeant  Drills,  3}i,  each 100. 

B.  A.  POLHEMUS 

90  West  Street,      Room  801,      New  York  City 
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BUFF 


IINQINIIKRING 
INSTRUMENTS 


The  "BulT"  is  freely  acknowledged  to  embody 
more  accuracy,  better  telescopes  and  work- 
manship than  any  other.  Send  for  Catalogue  32 
BllFF  &   BUFF  COMPANY.  Boston,   Mass. 

Jamaica   Phiin  Slation 


F.  D.  CROFUOT  N.  NIELSEN 

PrintinE  by  Hlcctric  LiKht 

Crofoot,    Nielsen    &    Company 

BLLB    PRINTERS 
Blue  Printing,  Black  PHntlnE  Blue  Line  and  Color  Printins 

Special   Service  Always — Speed   and    RESULTS.     Big    Floor  Space  and 
Equipment  for  Rush  Orders. 

167-169   n.   WashinKton   Street,   CHICAGO 

IMionc  759  Main 


E.  6.  RUEHLE&CO.  TeWoVk' 


ARCHITECTS'  AND   ENGINEERS'   SUPPLIES 

DRAWING  MATERIALS 


R.  SEELIQ  &   SON 

172  E.  MADISON  ST..  CHICAGO 
MANL'FACTLItERS  OF   MOST    IMPH0\T:D 

Engineering  and  Surveying   Instruments 

95%  of  the  instruments  bought  by  the  Sanitary  District  of 
Chicago  and  98*^  of  all  purchased  by  the  Illinois  Steel  Co. 
during  the  past  ten  years,  were  made  by  us. 

St-tiJ  for  Catalog  No.  6  atid  learn  why. 


EVERETT=McADAM 

CONTINUOUS  ELHCTRIC 

BLUE  PRINT 

Machine 

Easy  to  operate,  compact,  self- 
contained,  noiseless,  small  amount 
of  current,  perfect  contact,  uni- 
form tone,  variable  speed,  eco- 
nomical. 

Revolute  Machine  Co. 

525  West  45th  St.,  NEW  YORK 

Further  informalton  and  List  of 
Users  upon  Request 


Eugene  Dietzgen  Company 


Manufacturert  and  Importers 

Drawing  Materials 
Surveying  Instruments 


NEW  YORK       NEW  ORLEANS       CHICAGO 

1 1  9-1  2 1  W.  23d  Si.  SAN   FRANCISCO  1 8 1  Monroe  Si. 

C.VTALOGUE  ON   .XPPUC.XTIO.V 


KEUFFEL  &  ESSER  CO. 

127  Kulton  St.,  NEW  YORK 
CHICAGO  SAN  FRANCISCO  ST.  LOUIS 

111   E.  MadiftonSt.  40  Oak  St.,  cor.  Market  813  Locuat  St. 

Drawing  Materials,  Surveying  Instruments 
Measuring  Tapes 


No.  5113 


Contractor's   Y    Level 

Telescope  11  in.,  with  dust  shade  and  cross-hairs,  graduated  spirit  level, 
oLject  glass  \\  in.  with  rack-movement,  eyepiece  adjustable.  Y's  have 
our  patent  locking  arrangement  dispensing  with  pin  bolts.  Compass 
graduated  to  degrees,  improved  needle  about  3  in.,  horizontal  circle  3} 
in.  graduated  to  degrees  with  vernier  reading  to  5  minutes. 

We  manufacture  a  special  line  of  Transits  and  Levels 
for  contractors  and  builders.  They  are  reliable  instru- 
ments of  moderate  price,  and  will  save  time,  labor 
and  chance  of  errors. 


Our  Complete  Catalogue  (550  Pages)   on  Request 


B.  K.  ELLIOTT  COMPANY 


108  Sixth  Street 


PITTSBURG 


DRAWING  MATERIALS 

SURVEYING  INSTRUMENTS 
BLUE  PRINTING  MACHINES 

Our  Handsome  Catalogue  "  C  "  Upon  Request. 


PRINTERS  of 


J 


Contractors'  Books  and  Bl^ks  ^ 
Railroad  Ticket  Systems 
Railroad  Folders  and  Time  Cards 

M ANUFACTU  RERS  of  ^ 

Railroad  Ticket  Cases  ^ 

Railroad  Office  and  Station 
Supplies 


R«i!road  Printers  .^ 
«nd  *t«tlon«r»        "% 


302-304  Clark  Street 

CH  {CA60 


July  I".   1907. 
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What  Is 
Petrolithic  Pavement? 

It  is  a  dustless,  noiseless  and  thoroughly  water  proof 
pavement,  at  one-sixth  the  price  of  asphalt  and  oiic-tiiinl 
the  price  of  macadam.  Streets  have  been  laid  by  this  sys- 
tem between  five  and  six  years  without  rcjiair  and  are  in 
first-class  condition  to-day ;  therefore,  it  has  passed  the 
experimental  stage. 

It  is  a  system  of  impregnating  the  natural  soil  of 
streets  and  highways  with  a  heavy  asphaltic  oil  by  use  of 
a  5,000-pound  Petrohthic  Rolling  Tamper.  This  Roller  is 
filled  with  teeth  or  spikes  which  project  seven  inches  from 
its  surfacae;  on  the  end  of  each  tooth  is  a  head  resembling 
a  sheep's  foot,  with  a  surface  of  about  2x3  inches.  These 
teeth  are  forced  into  the  freshly  plowed  streets  to  their 
full  length  by  the  immense  weight  of  the  Roller  which 
passes  back  and  forth  over  the  street  until  a  base  is 
formed  practically  as  hard  as  rock;  then  heavy  asphaltic 
oi!  is  applied  which  is  thoroughly  cultivated  until  every 
particle  of  the  soil  is  mixed  with  asphaltic  oil;  the  Rolling 
Tamper  is  next  applied,  passing  to  and  fro  times  in- 
numerable over  the  street  until  its  tampers  ride  higher  and 
higher  above  the  base  until  they  eventually  ride  on  the 
surface  of  the  completed  street,  which  is  then  as  dense  as 
the  densest  hard  pan.  Three  or  four  applications  of  heavy 
asphaltic  oil  are  used,  a  gallon  per  square  yard  at  each  ap- 
plication, the  amount  depending  largely  upon  the  nature  of 
the  soil  to  be  worked.  In  clay  or  adobe  soil,  especially  where 
a  street  is  subjected  to  heavy  city  traflSc,  a  surface  coat  of 
two  or  more  inches  of  clean  sand  is  recommended ;  this 
sand  is  incorporated  with  the  oil  by  the  use  of  the  Rolling 
Tamper  and  is  finished  with  a  heavy,  smooth  roller.  This 
system^  produces  satisfactory  results  in  every  class  of  soil 
on  which  it  has  been  tried  from  heaviest  clay  to  lightest 
beach  sand. 


By  the  Petrolithic  system  you  can  secure  a  solid  lavcr 
of  asphaltic  pavement  about  four  inches  in  thickness  on  a 
solid  tamped  base,  that  will  wear  indefinitely  and  without 
chuck  holes,  as  the  Roller  Tamper  finds  all  soft  spots. 

Many  of  the  most  elegant  and  exclusive  residential 
tracts  in  the  vicinity  of  Los  Angeles  have  used,  or  have 
contracted  for  this  pavement.  The  following  cities  have 
adopted  the  Petrolithic  system:  Los  Angeles,  Pasedeun, 
Monrovia,  Hollywood.  Long  Beach,  Santa  Monica,  Ocean 
Park,  Fullerton,  Gleudale.  Redlands,  Berkeley,  Bakersficld, 
Vallejo,  Belvedere.  \'isalia.  Orange.  South  Pasadena.  .\1- 
hambra,  San  Luis  Obispo  and  St.  Joseph.  Mich.  The  fol- 
lowing parks  and  boulevards  :  Oak  Knoll,  Beverly  Hills. 
Victoria  park,  Ridgewood  park,  Oneonta  park,  Vermont 
Avenue  Square,  Los  Angeles-Pasadena  boulevard,  San 
Jacinto  boulevard  and  the  Palisades.  Many  other  cities, 
parks  and  boulevards  are  preparing  specifications  which 
they  expect  to  adopt  and  use  during  the  early  spring 
months,  as  it  is  a  well-established  fact  that  the  best  results 
are  obtained  where  streets  have  secured  several  months  of 
sunshine  before  cold  weather,  as  the  sun  draws  out  the 
volatile  matters  from  the  oil,  making  a  hard,  durable  pave- 
ment 

If  interested  in  roads  or  paving,  write  for  the  splendidlv 
illustrated  catalogue  of  the  PETROLITHIC  PAVEMENT 
COMPANY,  236  Pacific  Electric  Building,  Los  Angeles. 


THE  GLOBE-WERNIGKE  GO, 

COMPLETE  OFFICE 
OUTFITTERS 


Not  only  the  best  Typewriter  Desks,  but 
the  best  Roll-top,  Flat-top,  and  Book- 
keepers' Desks,  Office  Chairs,  etc. 

224-225  Wabash  Ave..  Chicago 


Do  Your  Proposal  Advertise- 
ments Reacli  Contractors? 
If  So,  How  Many 
and  Wlien? 

A  proposal  advertisement  that  goes  to  a  drafts- 
man, a  college  professor  or  a  testing  engineer  is  a  pro- 
posal advertisement  wasted.  It  is  of  no  more  use  than 
a  baby  food  circular  in  a  bachelor's  club.  The  proposal 
advertisement  that  goes  to  a  contractor  is  a  proposal 
advertisement  utilized.  If  it  goes  to  10,000  contrac- 
tors its  utility  is  10,000  times  as  great  as  if  it  went  to 
only  one  contractor.  Engineering-Contracting  goes 
to  contractors — 10,000  of  them — and  it  gets  to  them 
forty-eight  hours  sooner  than  does  any  New  York  pa- 
per, if  the  contractor  does  business  west  of  Pittsburg. 
These  contractors  are  all  looking  for  work — for  every 
item  that  will  tell  them  where  there  is  work  to  be  done. 
Your  proposal  advertisement  in  Engineering-Con- 
tracting will  be  read  and  it  will  be  read  by  the  men 
who  are  waiting  fnr  1  rh.Tiice  to  answer  it  and  to^bid 
on  your  work. 

ENGINEERING-CONTRACTING 

3SS  Dearborn  Street,  Chicago 
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Articles  in  Recent  Issues  of  Engineering-Contracting. 


How  to  Increase  the  Output  of  Men  Dig- 
ging Trenches. 

Notes  on  the  Cost  of  Bridge  Erection. 

Methods  and  Cost  of  Trench  Excavation 
with  a  Trench  Machine. 

The  Construction  and  Cost  of  a  Small  Pile 
Driver. 

How  to  Increase  the  Output  of  a  Rock 
Crusher  by   Feeding  from  a   Bin. 

Cost  of  a  Stone  Arch  Culvert.  Including 
Excavation  and  Tlmberwork. 

Itemized  Cost  to  the  Contractors  of  the 
New  York  Subway  for  Earth  and  Rock  Ex- 
cavation, Bracing,  Concrete,  Waterpiooling 
and  Steel  Work. 

Notes  on  the  Cost  of  Erecting  an  Iron 
Bridge,  Including  the  Cost  of  Masonry 
Abutments. 

Cost  of  Labor  and  Materials  In  Building 
Two   Electric   Railways. 

Cost  of  Keeping  on  Contract  Work. 

Methods  used  to  Reduce  the  Cost  of 
Drilling  at  the  Wabana  Iron  Mines;  Also  the 
Cost  of  Drill  Repairs. 

Cost  of  Earth  and  Rock  Excavation  on  the 
Panama   Canal. 

Methods  and  Cost  of  Driving  Wakefield 
Sheet  Piling  in  the  Construction  of  Inter- 
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We  publish  in  this  is- 
sue  the  third  of  our 
Trenching  jg^ics  of  articles  on  the 
and  Pipelaying.  cost  of  trenching  and 
pipelaying  for  sanitary 
sewer  construction.  The  present  ar- 
ticle covers  42  jobs  of  sewer  work. 
The  first  article  published  in  our  is- 
sue of  May  15,  covered  18  jobs  and 
the  second  article  published  in  our  issue 
of  June  12  covered  38  jobs.  The  three 
articles  therefore,  give  the  readers  of  En- 
gineering-Contracting the  cost  in  detail 
of  98  separate  jobs  of  trenching,  pipelay- 
ing and  back  filling  for  pipe  sewer  work. 
It  should  not  be  forgotten  that  these  fig- 
uies  are  records  of  actual  construction  work 
and  not  estimates  based  on  assumed  con- 
ditions of  work  2nd  assumed  prices  of  la- 
bor and  material.  They  are  actual  costs 
— not  contract  prices.  Being  what  they 
are  we  recommend  these  articles  to  the 
attention  of  city  engineers  and  contract- 
ors for  sewer  work.  The  series  will  be 
~  continued  in  future  issues  and  will  alto- 
COJVj'P^fsJXS.  gether  cover  some  226  separate  jobs. 

Editori.\l  : 

Design  of  Reinforced  Concrete  Build-  Some  Early  Surveyors. 

mg — Cost  of  Irenching  and  Pipelay-  „,       , ,    .                                    ^       , 

in|-Some  Early  Surveyors 53  The  old-time  surveyor  encountered  many 

,  difficulties    and    endured    manv    hardships 

Articles  *  " 

Methods  and  Cost  of  Constructing  Six  t'^^t  t'l*^  engineer  of  to-day  is  ordinarily  not 

Crib  Piers,  Three  Howe  Truss  Spans  called   upon   to   meet.     The   ease   of   com- 

and  One  Steel  Draw  Span 54  munication,  the  facilities  for  traveling  and 

Cost  of  Water  Pipe  Maintenance.     ...ss  ti,e    efficiency    of    the    instruments    of    the 

Prices  Used  in  Estimating  Cost  of  Rail-  ,     ,       ,  j     „         ,.  ,1  „   

ways  in  Texas                 ? 56  Present    day   have    made   many   tasks   easy 

The  Itemized  Cost  of  tlie  C,  M.  &  St.  which  in  earlier  times  were  quite  difficult. 
P.  R    R.  in  South  Dakota 56  Every  now  and  then  before  some  engineer- 
Methods  and  Costs. 57  ,„g  society  a  paper  is  read  treating  of  the 

The  Engineer  as  a  Professional  Man..^8  1      r  ^i,                             r  lU     .^u  „  ..:™„c 

Cost    of    Trenching,     Pipelaying    and  work  of  these  surveyors  of  the  olden  times. 

Backfilling   for    Pipe     Sewer     Con-  Such  a  paper  was  read  this  spring  before 

struction  at  Laurel,  Miss 60  the  Boston   Society  of  Civil  Engineers  by 

Specifications   for   Constructing   Petro-  Mr    Frank     W      Hodgdon.     The     paper 

RolTer    .^^''""^"'      ^•''"'      Tamping^^  ^^^^^^^    ^j   ^^^   ^.^^^   „{   ,ome    early   sur- 

Itemized  Cost  of  Two' Telephone  LineV.65  ^eyo"  engaged  in  Massachusetts  state  sur- 

Engineers'  Pocket  Book  of  Reinforced  veys,   a   particularly   interesting  part   of   it 

Concrete   66  being   that   devoted   to   the   survey   of   the 

Letters  to  the  Editors 65  northern  boundary  of  Massachusetts  made 

Catalogs  Worth  Having 70  '"  I74i-     The  survey  was  made  as  the  re- 

Personals                                                      70  ^""    °^    ^    decree   of   King   George    II    by 
which    the    northern    boundary    of    Massa- 

-p,         .,     .•           r    ,  chusetts  was  fixed  as  a  line  three  miles  dis- 

T\     •         X              f  he   attention   of   de-  ,           ,             ,    ,         .           t  ,1      •«.• 

Design  of  a       .                           .   ^         ,  tant  from  the  north  boundary  of  the  Mer- 

„    .    ,                        signers      in      reinforced  .          .„.         ,           ,             ,.             •   ^  ^i 

Reinforced  Con-             ,          j         .•     ,  nmac  River  from  the  sea  to  a  pomt  three 

Crete  Building.  T^^  o7  studeT  dli  ™'"  ""■"''^  °^  ^'^"'''''^'  ^f''  ''"'  ^'^-^"'^^ 
.  J.  '-  yiat  01  suiaent  ae  due  west  to  his  majesty's  other  possessions, 
signers  is  directed  to  the  installment  which  ^^^  ^^^^^i,^^  ^j  t^^  ,j^3ig,,t  ,;„,.  ^^..^t  of 
we  present  in  this  issue  of  Mr.  E.  Lee  ^^^  ^^-^^  jl^^^^  ^1,^3  ^^^th  of  Pawtucket 
Heidenreich's  series  of  articles  on  reinforced  p^,,^  ^^^  -^^^^  ^^,  p.i^.,,ard  Hazzen  in 
concrete  construction.  The  installment  be-  ^j^^^^  ^^j  j^p^;,  ^f  j^^j^  the  country 
gins  the  work  of  designing  a  reinforced  traversed  being  largely  a  wilderness  and 
concrete  building,  which  work  will  be  heavily  wooded.  The  party  consisted  of 
completed  in  a  future  issue.  The  author  y^^_  Hazzen  and  six  assistants  and  the  line 
announces  a  building  of  typical  charac-  ^,^,^^  j-un  by  an  ordinary  surveyor's  compass, 
ter  and  gives  in  detail  his  methods  of  de-  the  measuring  being  done  with  the  old- 
Copyright,  1907.  by  the  Myron  C.  Clark  Publishing  Co.     All  rights 
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fashioned  surveyor's  chain.  The  distance 
was  no  miles  each  way  and  was  done  in  37 
days. 

The  following  extracts  from  Mr.  Haz- 
zen's  diary  as  given  by  Mr.  Hodgdon  in 
his  paper  will  show  some  of  the  difficulties 
encountered : 

"Friday,  April  10.  This  day  we  meas- 
ured 2:1 :20. 

"Remarks.  At  the  end  of  half  a  mile 
from  where  we  set  out  this  morning  we 
came  to  Deerfield  River,  very  high  and 
steep  mountains  being  on  each  side  of  it, 
and  up  and  down  the  river  as  far  as  we 
could  sec.  We  met  with  great  difficulty  in 
passing  that  river,  first  attempting  to  wade, 
and  one  only  got  over,  and  then  tried  to 
raft,  but  it  was  so  shallow  in  some  places 
we  could  not  use  it,  and  at  length  we  found 
a  place  where  we  all  waded  over,  though 
with  great  hazard,  the  water  ran  so  swift. 
The  mountain  on  the  west  side  was  so 
steep  that  we  could  not  carry  the  chain 
to  measure,  but  in  4  or  5  hr.  time,  when  we 
had  ascended  the  top  of  it,  we  judged  we 
had  got  forward  on  our  course  40  poles 
and  no  more  at  the  furthest.  The  snow 
this  day  was  about  3  ft.  deep,  the  weather 
fair  and  the  wind  northwest.  At  about 
sunset  we  left  off  measuring  and  built  a 
fire  on  the  snow  and  lodged  by  it. 

"Thursday,  April  16.  We  measured  to 
Hudsons   River   S  :o. 

"Observations.  On  a  small  mountain  at 
4  miles  and  40  poles  from  where  we  began 
to  measure  this  morning  we  had  a  fair 
view  of  the  city  of  Albany  bearing  from 
us  southwesterly  and  distant  about  8  miles 
as  we  judged,  and  at  the  same  time  had 
as  fair  a  view  of  the  fall  of  the  Mohawk 
River,  called  Cohoes  or  Great  Falls  above 
Albany,  to  our  very  great  joy,  and  there- 
fore named  the  hill  Mount  Joy,  the  said 
falls  being  distant  from  us  3  or  4  miles; 
from  thence  we  kept  our  course  to  Hudsons 
River  at  about  80  poles  from  the  place 
where  the  Mohawk  River  comes  into  Hud- 
sons River.  We  went  thence  to  Albany 
and  tarried  there  that  night.  The  trees 
standing  in  our  line  or  near  it  are  well 
marked,  but  could  raise  but  few  other 
monuments,  the  snow  in  most  places  hav- 
ing covered  the  stones.  The  rivers  and 
streams  and  ponds  are  laid  down  in  their 
proper  places  exactly  where  we  crossed 
them,  but  out  of  sight  altogether  by  guess. 
The  mountains  are  laid  down  as  much  in 
form  as  I  could,  and  many  pretty  exactly, 
but  they  being  of  such  a  vast  extent  it 
must  not  be  concluded  that  they  are  all 
so  perfectly  done  nor  that  they  are  all  put 
down  that  came  within  sight. 

"Saturday,  April  25.  I  purchased  a 
canoe  at  Dunstable  and  came  down  the 
Merrimack  River  to  Dracut.  We  carried 
our  canoe  over  Pentucket  Falls.  Zechariah 
Hildreth,  another  of  our  company,  stopt  at 
Dracut,  where  he  belonged.  We  came 
down  the  river  thence  to  Methuen,  where 
Mr.  Caleb  Swan,  another  of  the  company 
who  belonged  there,  left  us.     The  rest  of 
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us  came  to  Haverhill  about  8  or  9  o'clock, 
after  a  journey  of  yj  clays,  all  in  perfect 
health  through  God's  goodness  to  us. 

"Richard  Hazzen. 

"N.  IB.— The  weather  proved  so  favor- 
able that  we  never  stopped  in  the  woods 
for  any  foul  weather,  nor  did  we  make  a 
camp  any  one  night  and  stretched  our 
blankets  but  three  times  all  the  journey, 
but  lodged  without  any  covering  save  the 
heavens  and  our  blankets." 

In  1825  the  line  east  of  the  Connecticut 
River  was  resurveycd  and  the  line  marked 
by  Hazzen  found,  and  two  years  later  gran- 
ite monuments  were  erected  to  mark  it. 
Subsequent  surveys  showed  that  none  of 
the  points  of  the  1741  survey  were  more 
than   1.530  ft.   ofi   the  straight  line. 

In  writing  of  early  surveys  it  is  not  out 
of  place  to  mention  the  work  of  the  first 
president  of  the  United  States,  George 
Washington.  All  histories  in  a  general  way 
mention  his  early  career  as  a  surveyor,  but 
it  is  only  until  recently  that  much  has  been 
written  about  his  work  as  a  surveyor  and 
civil  engineer.  In  the  last  few  years  sev- 
eral articles  dealing  with  his  work  in  these 
lines  have  appeared  in  technical  and  gen- 
eral magazines,  .^mong  these  is  a  paper  by 
Mr.  Herbert  M.  Wilson  read  at  the  Mount 
Vernon  convention  of  the  American  So- 
ciety of  Civil  Engineers. 

In  1748  Washington,  then  but  16  years  old, 
was  employed  by  Lord  Fairfax  to  survey 
certain  portions  of  his  estate  in  the  Blue 
Ridge  Mountains,  and  during  the  next  four 
years  he  devoted  his  time  to  making  sur- 
veys incident  to  land  sales.  He  also  had 
the  general  direction  of  Lord  Fairfax's 
land  office. 

The  first  record  of  a  survey  made  by 
George  Washington  is  as  follows : 

"March  y.  15th  1747-8.  Survey'd  for 
George  Fairfax,  Esqr.  a  tract  of  land  ly- 
ing on  Gates  Marsh  and  Long  Marsh  Be- 
ginning at  three  Red  Oaks  Fx  on  a  Ridge 
the  No  Side  a  Spring  Branch  being  corner 
to  ye  623  Acre  Tract  &  Extending  thence 
No  30°  Et  436  poles  to  a  Large  Hickory 
and  Red  Oak  F.x  near  John  Cozincs  house 
thence  No  60°  Wt  90  poles  to  a  Large 
White  Osk  Fx  Thence  No  7°  Et  465  poles 
to  Long  Marsh." 

Another  record  of  one  of  his  survey 
made  in  1749  is  as  follows: 

"Survey'd  for  Richard  Barnes,  Gent  of 
Richmond  County  a  certain  Tract  of 
Waste  and  ungranted  Land  Situate  Lying 
and  being  in  the  county  of  Culpeper  and 
Bounded  as  followeth  Bginning  at  three 
white  Oaks  in  Normans  Line  and  Corner 
Trees  to  (Aaron  Pinson's  now)  Mr. 
Barnes's  Land  &  extending  thence  No  42° 
30'  Wt  Ninety  five  Poles  to  a  branch  of 
Flat  Run  Two  hund  and  Eighteen  Poles 
to  a  large  White  Oak  Corner  to  Norman, 
ftc.  .  .  .  thence  w-ith  his  Line  No  53° 
Et  One  hundd  and  Eighty  Six  Poles  to  the 
Beginning  Containing  Four  Hundred  Acres 
this  Twenty  Second  Day  of  July  1749. 
John  Lonem 


Edward   lloym,  .Marker, 
by 

Washington  S  C  C." 

For  the  survey  for  Richard  Barnes 
Washington  received  the  sum  of  £2  3s  od. 

Washington  was  not  only  a  land  surveyor 
of  exceptional  ability,  but  in  addition  his 
work  on  exploratory  surveying  and  the 
vast  amount  of  important  work  which  he 
conceived  entitle  him,  according  to  Mr. 
Wilson,  to  rank  as  the  first  and  one  of  the 
ablest  civil  engineers  of  America. 


Edward  Corder 
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Methods  and  Cost  of  Constructing  Six 

Crib  Piers,  Three  Howe  Truss 

Spans  and  One  Steel 

Draw  Span. 

PART   L 

THE    PIERS. 

Crib  piers  for  railway  and  highway 
bridges  possess  the  great  merit  of  making 
it  unnecessary  to  build  coffer  dams,  and,  on 
this  account,  have  always  been  popular 
with  Western  engineers.  During  recent 
years,  however,  concrete  piers,  built  with- 
in coffer  dams,  have  become  more  common 
than  crib  piers.  Nevertheless,  there  are 
many  places  where  the  crib  pier  is  still 
the  most  economic  pier  that  can  be  de- 
signed. 

The  bridge  to  be  described  in  this  ar- 
ticle consists  of  three  Howe  truss  spans 
of  iso-ft.  each,  and  a  steel  draw  span  al- 
njost  300-ft.  long.  It  crosses  a  river  near 
its  mouth,  where  the  tidal  currents  cause 
a  daily  rise  and  fall  of  several  feet.  The 
river  is  19-ft.  deep  at  extreme  low  tide, 
and  the  top  of  the  piers  is  40-ft.  above  the 
river  bed. 

With  the  exception  of  the  pivot  pier, 
which  will  be  described  separately,  the 
piers  were  crib  piers  resting  on  piles.  K 
description  of  the  construction  of  one  of 
these  five  piers  will  serve  for  the  rest. 

Each  pier  is  supported  by  52  piles  driven 
3  ft.  c.  to  c.  to  a  depth  of  30  ft.  Piles 
60  ft.  long  were  necessary,  due  to  the  depth 
of  the  w-ater  at  high  tide,  and  were  sawed 
off  7  ft.  above  the  bottom  of  the  river, 
or  12  ft.  below  extreme  low  water.  The 
driving  w-as  very  hard,  the  bottom  being 
of  sand  in  which  the  average  penetration 
of  the  pile  was  only  2  ins.  under  the  blow 
of  a  2,20O-lb.  hammer  falling  freely  20  ft. 
For  sawing  off  the  piles,  a  circular  saw 
on  a  40  ft.  vertical  shaft  was  used.  The 
shaft  was  rotated  by  an  engine  mounted 
on  a  carriage  movable  in  any  direction  on 
two  tracks  at  right  angles  to  each  other. 
one  track  being  above  the  other. 

While  the  piles  were  being  driven  for 
a  pier,  the  crib  was  constructed.  Each 
crib  consisted  of  a  bottom,  or  floor,  made 
of  three  solid  courses  of  I2xi2-in.  timbers 
drift-bolted  together,  and  on  top  of  this 
bottom  was  built  the  crib  proper.  The 
bottom    was    built    on    shore      and      then 


launched.  Then  the  crib  was  built  of  12 
xl2's  log-house  fashion,  on  top  of  the 
"bottom"  until  it  reached  a  height  of  12 
ft.  The  crib  was  then  floated  over  the 
1  rest  of  foundation  piles,  and  arrangements 
made  to  lower  it  upon  the  piles.  To  insure 
a  steady  and  even  lowering  of  the  crib, 
without  risk  of  capsizing,  it  was  necessary 
to  lower  the  crib  by  means  of  blocks  and 
tackle  fastened  to  two  bents  of  guide 
piles,  one  bent  on  each  side  of  the  crib. 
Rock  was  dumped  into  the  crib,  and  it  was 
sunk  until  it  rested  on  the  piles.  This 
left  the  upper  course  of  timber  above  the 
level  of  low  water,  and  in  readiness  to 
continue  the  building  up  of  the  crib  to 
the  desired  height.  The  cribs  were  de- 
signed so  that  the  load  of  the  bridge  came 
directly  upon  the  rock  filling  in  the  crib, 
the  intention  being  to  build  masonry  upon 
the  rock  fill  after  the  crib  timbers  above 
the  water  level  have  rotted  out. 

In  this  connection  it  is  interesting  to 
note  that  the  crib  timbers  were  compressed 
nearly  1-16  inch  per  ft.  of  height,  after 
the  load  came  upon  the  piers.  Part  of  this 
compression  was  doubtless  due  to  shrink- 
age of  the  timber  upon  drying. 

We  would  offer  a  suggestion  as  to  a 
possible  improvement  in  this  form  of  crib 
pier  construction.  Let  the  foundation  piles 
and  the  crib  be  built,  in  the  manner  above 
described,  up  to  the  low  water  level.  But 
from  that  level  to  the  top  of  the  pier. 
substitute  reinforced  concrete  "timbers"  in 
place  of  wood.  These  concrete  "timbers" 
could  be  cast  on  shore,  and  made  so  as 
to  interlock,  forming  a  solid  and  durable 
outside  wall.  Loose  rock  filling  and  gravel 
could  then  be  deposited  inside  this  wall, 
thus  giving  the  necessary  stabilitv-  to  with- 
stand the  impact  of  ice  and  drift.  A  pier 
of  this  sort  would  be  far  cheaper  than  a 
solid  masonry  pier,  but  would  possess  suffi- 
cient stability  and  a  durability  equal  to 
that  of  solid  masonry.  In  pier  building, 
it  should  be  remembered,  the  engineer 
seeks  to  secure  a  mass  that  will  resist 
impacts  rather  than  a  monolith  of  great 
strength 

Returning  now  to  the  methods  used  in 
this  crib  pier  construction,  one  feature  is 
worthy  of  particukr  note.  .A.  crib  having 
a  height  two  or  three  times  greater  than 
its  width  is  very  "cranky"  when  floating 
in  the  water.  It  tends  to  turn  over,  and 
this  tendency  is  made  serious  where  the 
tides  are  rising  and  falling.  It  was  neces- 
sary to  have  one  man  in  constant  attend- 
ance day  and  night,  tightening  or  loosen- 
ing the  guy-lines  with  the  changes  of  water 
level. 

Before  placing  the  crib  pier  over  the 
piles,  riprap  was  deposited  between  them, 
and  leveled  off  by  a  diver.  After  the 
crib  pier  was  in  place,  riprap  was  piled  all 
around  the  pier  to  a  depth  of  6  ft.  above 
the  river  bottom. 

The  Pivot  PiVr.— This  pier  differed  from 
the  piers   just  described  in   that  it  was  a 
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stone  masonry  pier  resting  on  a  timber 
grillage  on  top  of  piles.  There  were  121 
piles,  driven  3  ft.  c.  to  c,  forming  a  square 
32  ft.  on  a  side.  The  piles  were  sawed  off 
only    18   ins.    above    the    river    bottom. 

Sawing  them  off  so  close  to  the  bottom 
was  a  mistake,  for  it  entailed  a  great  deal 
of  trouble  in  placing  the  grillage  upon  the 
piles.  This  was  due  to  the  fact  that  dirt 
lodged  upon  the  tops  of  the  piles  after 
they  were  sawed  off,  making  it  necessary 
for  a  diver  to  clean  the  piles  off.  The 
driving  of  the  piles  3  ft.  c.  to  c.  caused  the 
bottom  to  rise  6  to  12  ins.  Then  the  ed- 
dies formed  by  the  projecting  pile  heads 
and  by  the  draw  protection  caused  the 
floating  sediment  in  the  river  to  deposit 
around  and  on  top  of  the  piles.  To  add 
to  the  difficulty,  the  contractor  had  un- 
fortunately deposited  some  of  the  riprap 
immediately  after  driving  the  piles,  and 
many  of  the  stones  had  lodged  on  top  of 
the  piles. 

In  this  connection  we  recall  a  similar 
experience  arising  from  the  deposition  of 
sand  around  the  piles  while  they  were  be- 
ing sawed  oflf,  dulling  the  teeth  of  the  saw 
and  adding  greatly  to  the  expense  of  cut- 
ting off  the  piles.  The  eddy  caused  by  the 
piles  of  the  draw  protection  was  largely 
accountable  for  the  trouble.  Finally  a 
V-shaped  wing  dam  of  boards  was  built 
in  the  draw  protection  immediately  above 
the  site  of  the  pier,  and  it  served  to  di- 
vert the  stream  of  sand  and  gravel  that 
is  constantly  rolling  along  the  bottom  of 
a  swiftly  flowing  river. 

The  lesson  learned  by  such  experiences 
is  simple:  Do  not  cut  off  piles  less  than 
2  ft.  above  the  bottom  of  a  river,  unless 
there  is  some  excellent  reason  for  so 
doing. 

The  grillage  built  for  this  pivot  pier 
was  32  ft.  square  and  15  ft.  high,  made  of 
I2xl2-in.  timbers  laid  solid  and  drift-bolted 
together,  except  in  the  three  upper  courses 
where  the  timbers  were  laid  2  ft.  apart, 
and  the  space  filled  with  concrete. 

.\t  the  bottom  of  the  grillage,  two  tim- 
bers in  each  course  projected  beyond  the 
others,  so  that  guy  lines  could  be  fastened 
to  them,  by  which  the  pier  was  kept  bal- 
anced during  construction  while  floating 
on  the  rising  and  falling  tides.  The  guy 
lines  were  fastened  to  two  pile  bents,  one 
on  each  side  of  the  pier,  which,  together 
with  the  pile  bents  of  the  draw  protection, 
formed  a  square  enclosure  in  which  the 
pier  was  guided  to  the  bottom. 

Of  course  the  grillage  sank  under  the 
weight  of  the  masonry  which  was  built 
on  top  of  it.  This  masonry  was  laid  in- 
side on  "open  caisson"  built  on  top  of 
the  grillage,  the  "caisson"  being  octagonal 
in  shape,  made  of  3-in.  plank,  and  16  ft. 
high.  The  plank  was  beveled  on  the  outer 
edges  to  provide  caulking  seams.  Two 
small  gates  were  provided  in  the  "caisson." 
so  that,  when  the  pier  had  set  properly  on 
the    piles    at    low    tide,    water    could    be 


let  into  the  "caisson"  and  left  there  until 
the  pier  was  finished.  Then  the  gates  were 
again  closed,  the  water  pumped  out,  and 
the  masonry  was  painted. 

Cost  of  the  Piers.     The  labor  cost  rec- 
ords were  not  kept  in   as  great  detail   as 
one  might  wish,  yet   they  possess  consid- 
erable value.     The  quantities  of  materials 
and    contract    prices,    however,    will    serve 
as  an  excellent  guide,  and  are  as  follows: 
Cost  of  the  Piers. — The   labor  cost  rec- 
3,120  lin.  ft  piles   (52)   de- 
livered at   $0.08    $249.60 

3.120  lin.  ft.  piles  driven  at  0.20. .  62400 
54,000  ft.  B.  M.  delivered  at  $15.00  810.00 
54.000   ft.    B.   M.   framed   and 

placed     11.00 

4,000   lbs.   iron   at    0.03 

8  guide  piles  delivered  at  3.00 

4.000  ft.  B.  M.  falsework  at  15.00 

190  ca.  yds.  rock  (crib  fill")  2.00 

580   cu.   yds.    riprap   at....  2.00 

5  cu.  yds.  concrete  at  . .  8.00 

Total    $3,961.60 

This    is   equivalent   to   $100   per    lin.    ft. 
of  height  of  pier,  since  the  piers  were  40 
ft.  high  above  the  bed  of  the  river. 
Cost   of   Pivot   Pier. 
7.260  lin.  ft.  piles   (121)    de- 
livered  at    $0.08    440.80 

7,260  lin.  ft.  pile  driven  at  0.20  1452.00 
162,800  ft.  B.  M.  deliv.  at  ..15.002442.00 
162,800  ft.  B.  M.  placed  at   . .  8.00  1302.40 

7.200  lbs.  iron  at   0.03     216.00 

16   guide   piles    at    3.00      48  00 

13,200  ft.  B.  M.  falsework  at  15.00  198.00 
318  cu.  yds.  masonry  at  . .  15.00  4.770.00 
570  cu.  yds  riprap  at  ....  2.00     1140.00 


Total    $12,009  20 

This  is  equivalent  to  $300  per  lin,  ft. 
of  height  of  pier. 

The  contract  price  for  driving  the  piles, 
20  cts.  per  lin.  ft.,  was  high,  considering 
the  length  of  the  pile,  for  it  amounted  to 
$12    per    pile.      But    the    driving   was   very 


hard,  and  the  price  for  driving  included 
cutting  off  the  piles  below  water.  It  re- 
quired 26  days  to  drive  the  121  piles  in 
the  pivot  pier  and  10  days  more  to  cut 
them  off.  Had  a  water  jet  been  used  the 
driving  would  have  cost  much  less.  The 
average  rate  and  wages  paid  by  the  con- 
tractor for  the  pile  driver  crew  was  $2.50 
per  day.  If  a  crew  of  6  men,  a  pile  driver 
engineman  and  a  foreman  were  required, 
the  wages  and  fuel  amounted  to  $25  a  day. 
Hence  if  5  piles  were  driven  per  day  the 
cost  was  $5  a  pile.  Since  12  piles  were 
sawed  off  per  day  the  cost  of  sawing  was 
more  than  $2  per  pile.  No  detailed  records 
of  the  actual  cost  to  the  contractor 
are  available  further  than  that  it  re- 
quired, 3,800  days'  labor  at  $2.50.  or 
$9,500  to  drive  the  piles,  frame  and 
place  the  timber,  place  the  crib  fill 
and  riprap  for  all  the  piers  and  lay  the 
masonry.  The  stone  for  the  masonry  was 
delivered  cut  ready  to  lay.  The  riprap 
was  delivered  on  scows  and  measured  on 
the  scows  before  placing. 

For  comparative  costs,  the  reader  is  re- 
ferred to  our  issues  of  Aug.  22.  1906  and 
May  8  and  15,  1907  which  give  in  de- 
tail the  actual  cost  of  several  piers  built 
by  the  pneumatic  caisson  process,  under 
conditions  quite  similar  to  those  encount- 
ered  in   the   work   just   described. 

In  our  next  issue  will  begin  the  methods 
and  costs  of  erecting  the  three  Howe 
truss  bridges  and  the  still  draw  span. 

Cost  of  Water  Pipe  Maintenance. 

The  accompanying  diagram  and  table 
give  some  interesting  data  on  the  percent- 
age variatioris  in  cost  of  maintenance,  labor 
and  cast  iron  pipe  for  the  water  pipe  sys- 
tems of  Chicago,  III.,  for  the  period  from 
1895  to  1906.  The  data  were  compiled  by 
the  Division  of  Water  Pipe  Extension,  Mr. 
W.  A.  Devering,  superintendent,  and  were 
published  in  the  report  of  the  Department 
of  Public  Works  for  1906: 


Percent- 
age va- 

Total  Total        riation 

Mile-  Cost  of        Total 

age  of  Mainte-      Mainte- 

Year.                    Pipe.  tenance.      nance. 

1S95 1612.3  ?350,022.22       100.0 

1896 1691.2  252.458.44         i2.1 

1897 1730.3  317.823.92         98.0 

1898 1S01.2  433.994.45       123.9 

1899 1846.9  419.132.15       119.7 

1900              ..    .     1872.0  269.649.63          ii.O 

1901 1890.0  250.591.95         71.6 

1902 1918.7  267,788.2o         .9.0 

1903 1939.7  294.499.66         84.1 

1904                        1978.2  280.363.69         80.1 

i905:::::::     2035.5  2.52.093.39    72.0 

190S 2073.2  243.334.02         69.4 


Percentage 
Variation 
Aver-    of  Aver-    Cost  of  Percent 
age  Cost  age  Cost      Cast      age  va- 
of  Main-  of  Main-      Iron         lation 
tenance     tenance      Pipe       In  Cost 
Per  Mile.  Per  Mile.  PerTon.  of  Pipe,  borers. 


t217.09 
149.28 
183.68 
240.89 
226.95 
144.04 
132.59 
144.27 
151.83 
141.73 
123.66 
117.37 


100.0 
68.7 
84.6 
110.6 
104.5 
«6.3 
61.1 
66.5 
69.9 
65.3 
56.9 
54.0 


J26.00 
23.00 
19.00 
25.00 
25.50 
25.50 
23.50 
28.00 
33.00 
30.00 
27.50 
30.00 


100.0 

88.4 

73.0 

96.1 

98.0 

98.0 

90.4 

107.7 

126.9 

115.4 

105.8 

115.4 


Percent- 
age va- 
Daily      iation 
Wages  Wages 
of  La-    of  La- 
borers. 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

111.1 


$2.; 


2.23 


2.25 
2.25 
2.25 
2.25 
2.50 
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Prices  Used  in  Estimating  Cost  of 
Railways  in  Texas. 
The  Railroad  Commission  of  Texas  has 
appraised  the  vaUie  of  roads  recently  con- 
structed, using  a  schedule  of  unit  prices 
which  \vc  reproduce  herewith. 

The  railways  were  paying  $150  to  $1.75 
per  day  of  10  hours  for  common  laborers 
in  1906,  and  found  labor  very  scarce  at 
these  wages. 

The  following  unit  prices  were  used  in 
valuing  the  Trinity  &  Brazos  Valley  Ry., 
from  Mexia  to  Houston,  a  distance  of  165 
miles : 

Price. 

Right  of  way,  per  acre $  5000 

Depot    grounds,    per    acre      (mini- 
mum)       100.00 

Reservoir  grounds,  per  acre 2500 

Clearing  and  grubbing,  per  acre...     25.00 

Clearing  and  grubbing,  per  acre 50.00 

Earth  excavation,  per  cu.  yd 0.15 

Loose  rock  excavation,  per  cu.  yd..      0.40 
Solid  rock  excavation,  per  cu.  yd...       075 

Trestle  timber,  in  place,  per  M 40.00 

Trestle  piling,  in  place,  per  lin.  ft..      0.40 

Wood  drain  boxes,  per  M 35  00 

Tile  drains,  24  in.,  per  lin.  ft 300 

Cattle  guards,  wooden  surface 40.00 

Fences,  4-wire,   cedar  posts    (16   ft. 

apart),  per  mile  of  fence 160.00 

Road  crossings,  per  M 350O 

Ties,  L.  L.  Y.  pine   (6"x8"x8') ....      0.70 

Rails,  75  lb.,  per  ton 35-00 

Joints,  including  bolts,  each 1.20 

Spikes,  34  kegs  per  mile,  per  keg. .       5-2S 
Track  laying  and  surfacing  per  mile  500.00 
Car    and    engine    hire    during    con- 
struction,   per    mile 250.00 

Sidings    (60-lb.    rail,    2,640    ties    per 

mile),  per  lin.  ft i-iS 

Switch   furniture,   per  set 13500 

Ballast,   sand    (about  2,500  cu.   yds. 

per    mile) ,    per    mile 750.00 

Telegraph    line    (for    i    wire,    con- 
struction only,  materials  furnished 
by  Western  Union),  per  mile....     50.00 
Passenger  depots,  small   frame,  per 

sq.    ft 100 

Platforms  for  ditto,  per  sq.  ft 0.16 

Cotton  platforms,  per  sq.  ft 0.18 

Engineering  and  legal  expense,  5  per 
cent  of  total  cost  of  construction. 

Interest  during  construction,  5  per  cent 
of  total  cost  of  construction. 

For  comparative  figures  the  reader  is 
referred  to  Lavis'  "Railroad  Location,  Sur- 
veys and  Estimates,"  page  193  et  seq. 

In  subsequent  issues  we  shall  give  in 
great  detail  the  unit  prices  and  itemized 
costs  of  the  railways  of  the  State  of  Wash- 
ington, of  which  there  are  some  3.300 
miles  in  operation,  and  about  1,000  more 
miles  in  process  of  construction. 


The  submarine  boat  Octopus  in  a  sub- 
merge test  on  June  8,  succeeded  in  reach- 
ing a  depth  of  207  ft.,  remaining  sub- 
merged for  39  minutes. 


The  Itemized  Cost  of  the  C.  M.  &  St. 
P.  R.  R.  in  South  Dakota. 

In  tlic  "Spokane  Rate  Case"  before  the 
Interstate  Commerce  Commission  Mr.  A. 
H.  Hogeland,  chief  engineer  of  the  Great 
Xorthcrn  Railway,  and  Mr.  W.  L.  Darling, 
chief  engineer  of  the  Northern  Pacific  rail- 
way, presented  itemized  estimates  of  the 
cost  of  reproducing  those  two  railway  sys- 
tems. Acting  for  the  city  of  Spokane,  Mr. 
Halbert  P.  Gillette  offered  testimony  show- 
ing that  the  estimates  of  Mr.  Hogeland  and 
Mr.  Darling  were  too  high.  Amorrg  the 
facts  most  strongly  in  dispute  was  the  al- 
lowance to  be  made  for  transporting  the 
contractors'  men  and  supplies  over  the  rail- 
way to  and  from  the  site  of  the  work.  Mr. 
Hogelai.d  testified  that  45^  cts.  per  cu.  yd. 
should  'ht  added  to  the  contract  price  of 
each  yard  of  earth  excavation  to  cover  the 
added  cost  to  the  railway  company  for 
transportation.  Mr.  Darling  testified  that 
3  cts.  per  cu.  yd.  would  cover  this  item  and 
Mr.  Gillette  testified  that  I  ct.  would  be  an 
excessive  allowance.  In  substantiation  of 
his  estimate  Mr.  Gillette  presented  data  of 
his  own  and  estimates  made  by  other  engi- 
neers. Among  the  latter  was  an  estimate 
of  Mr.  D.  J.  Whittemore,  made  while  he 
was  chief  engineer  of  the  Chicago,  Milwau- 
kee &  St.  Paul.  Mr.  Whittemore  presented 
his  testimony  in  1858  in  the  "South  Dakota 
Rate  Case"  under  conditions  that  made  it 
desirable  for  him  to  claim  all  he  reasonably 
could  claim  on  the  cost  of  construction  of 
his  road.  His  estimate  covered  the  original 
cost  of  1,101  miles  of  main  line  and  86 
miles  of  sidetracks  in  South  Dakota,  which 
is  equivalent  to  1.08  miles  of  main  line  and 
sidings  to  each  mile  of  main  line.  The 
unit  prices  used  by  Mr.  Whittemore  were 
based  upon  those  prevailing  in  1879  to  1887, 
the  years  during  which  the  road  was  built. 
He  testified  that  there  was  practically  no 
rock  excavation,  which  accounts  in  part  for 
the  low  unit  price  in  the  earthwork. 

Believing  that  Mr.  Whittemore's  estimate 
is  worthy  of  being  placed  permanently  on 
record  in  any  engineering  journal,  we  re- 
produce it  herewith.  In  a  subsequent  issue 
we  shall  give  Mr.  Hogeland's  and  Mr.  Dar- 
ling's itemized  estimates  of  the  cost  of  the 
two  great  railroad  systems  of  which  they 
are  chief  engineers : 

Per  mile  of 

main  line 

(1,101  miles). 

11,300   cu.    yds.     embankment     at 

15.16  cts $  1,713.10 

4.55  cu.  yds.  riprap  at  $1.50.. 6.S0 

lo.coo  ft.  B.  M.  timber  in  bridges 

and  culverts  at  $30  per  M 300.00 

425  lin.  ft.  piles  in  bridges  at  3S 

cts.. 148-75 

Truss  bridges  at  $4437  each 3 '05 

•4   iron   pipe  culvert   in   place   of 

wooden  one  (betterment)  at  $.W  12,50 

96.63  tons  (gross)  rails  at  $46.76.  4,518.40 

7.555  lbs.  track  spikes  at  2;/<  cts...  188.90 

380  pairs  rail  joint  splices  at  $1 . .  380.00 

3.238  cross  ties  at  30  cts 971-40 

0.63  switches  at  $100 63.00 

0.01  railroad  crossings  at  $200. . . .  2.00 


1.08  miles  main  and  side  track  laid 

and   surfaced  at  $450 486.00 

0.24  miles  track  ballcsted  at  $500.  120.00 
Moving  track  material  from  store 

depot  to  the  front 140.00 

q.92  miles  fence  at  $1.40 128.80 

29  panels  (o.i  miles)   snow  fence 

at  $2.10   60.90 

260  ft.   B.  M.  crossing  plant   (i.t 

crossings  per  mile)  at  $20 5. 20 

1  cattle  guard   10.00 

Freight  on  track  materials,  }i  ct. 

per   ton   mile 2,130.00 

Freight  on  contractor's  tools  and 

supplies    750 

Freight  on  contractor's  teams....  6.00 
Freight  on  bridge  and  culvert  ma- 
terial              9900 

Transportation  of  laborers,  6  men 
transported  500  miles  to  work  at 

2   cents   per   mile 60.00 

0.23  station  sign  board,  at  $5.00. ..  140 

I.I  highway  sign  board,  at  $5.0...  5.50 

0.04  R.  R.  crossing  sign  board,  at 

$6.00    .25 

0.04  R.  R.  crossing  stop  board  at 
$6.00   .25 

2  whistle  posts,  at  $1.00 2.00 

0.45  mile  posts,  at  $1.00 45 

I  rail  rest,  at  $1.0 I.oo 

Buildings     S55.00 

1  mile    right-of-way    and    station 
grounds    128.00 

Telegraph  lines   64.80 

Engineering,  superintendence, legal 

and  general  office  expense 300.00 

Interest   on   the   above    items   for 

yi  of  two  years  at  67c 777-00 

Track  tools,  %  section  at  $138  per 

section    17-25 

Station  furniture,   1/12  station,  at 

$78     6.50 

Betterment     to       roadbed       and 

bridges,     estimated  at     5%     of 

above    68700 

Stores  and  supplies 300.00 

Total   (exclusive  of  equipment)$i4,725.70 
Mr.    \Miittemore   testified   that   the   $140 
per    mile    for    distributing     track    material 
from  the  store  yard  was  estimated  thus : 

2  engines  and  crews  at  $25  per  day.  .$50.00 

36  cars  at  50  cents  per  day 18.00 

I  caboose  2.00 

Total    $70.00 

He  stated  that  one-half  mile  of  track 
was  laid  per  day,  hence  it  cost  two  times 
$70,  or  $140  per  mile,  to  distribute  track 
materials  from  the  material  yard. 

It  will  be  noted  that  the  cost  of  trans- 
porting men  and  supplies,  as  given  by  Mr. 
Whittemore,     consisted     of     three     items, 
namely : 
Freight   on    contractor's     tools     and 

supplies   $  7S^ 

Freight  on  contractor's  teams. 6.00 

Transportation  of   laborers 60.00 

Total  per  mile $73-50 

This   is   equivalent  to  2-3   ct.   per   cubic 

yard   of   earthwork  if  charged   entirely   to 

the  earthwork. 


The  Mexican  government  is  making  ar- 
rangements to  take  control  of  lines  of  rail- 
way aggregating  in  length  about  7.600 
miles,  with  a  network  of  rails  extending 
from  the  capital  to  points  on  the  northern 
border,  where  they  connect  with  the  rail- 
roads in  American  territory. 


July  24,  1907. 
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Methods  and  Costs,  Some  Old;  Some  New 
Recovering  Well  Drill  Point. — An  elec- 
tro-magnet was  used  in  recovering  a  well- 
drill  point  from  a  w-ell  540  ft.  deep.  The 
drill  was  18  in.  long,  weighed  19  lbs.  and 
had  lodged  crossways  at  the  bottom  of  the 
hole.  The  magnet  was  constructed  of  a 
3-m.  steel  shaft  upon  which  was  wound  a 
y-in.  spool  of  No.  18  magnet  wire,  designed 
for  a  current  of  220  volts. 

Cost  of  Meter  Maintenance  at  Roches- 
ter, N.  Y. — The  following  matter  on  the 
■cost  of  general  expense  of  meter  mainte- 
nance has  been  taken  from  a  paper  by 
Mr.  Geo.  W.  Rafter  on  the  cost  of  meters 
at  Rochester,  N.  Y.,  read  before  the  an- 
nual convention  of  the  American  Water 
Works  Association.  The  table  includes 
the  cost  of  inspection  of  meter,  general 
expense  of  maintenance,  examination  of 
metered  services,  cutting  nipples  and 
pipe,  work  of  repair  department,  miscel- 
laneous work,  etc. 

Year  ending    Number  of  General    Expense 
meters  in     expense        per 
use  at  end    of  main-      meter. 
'      of  year.      tenance. 
Apr,  3,   1893- ■  3460  $2,550  $0.74 

Apr.  2,   1894..  3,724  3,255  .87 

Apr.   I,   1895..  4.043  3,359  .83 

Dec.  31,   1895.  5.157  2,292  .44 

Dec.   31,   1896.  6,005  3,929  .65 

Dec.  31,   1897.  6,497  3,57z  -55 

Dec.  31,   1898.  7,227  1,437  -20 

Dec.  31,   1899.  7,994  1,357  .17 

Dec.  31,  igoo.  8,752  1,184  -14 

Dec.  31,    1901.  9,435  1,723  .18 

Dec.  31,   1902.10,310  1,713  .16 

Dec.  31,   1903.11,201  1.320  .12 

Dec.  31,   1904.12,260  1,101  .09 


Mean $0.37 

Grouting  Masonry  Piers.  —  Cavities 
amounting  to  nearly  27  cu.  yds.  were 
filled  in  bridge  piers  by  grouting,  the 
method  of  doing  the  work  being  as  given 
lielow.  The  piers  were  built  of  massive 
gneiss  blocks,  bonded  and  partly  held  to- 
gether by  iron  clamps.  Smaller  stones 
composed  the  interior  of  the  piers  and  all 
cavities  were  filled  with  hydraulic  mortar. 
In  the  course  of  time  water  penetrated  in- 
side the  piers  and  began  to  form  cavities. 
In  order  to  remedy  this  a  number  of  holes 
were  made  to  open  out  all  the  internal  cav- 
ities. These  cavities  were  then  scoured 
with  a  jet  of  water  from  a  force  pump. 
It  was  found  that  one  hole  communicated 
with  a  joint  near  the  bottom  of  the  lower 
end  of  the  pier,  the  intervening  distance 
being  about  43  ft.  with  a  fall  of  10  ft.  In 
each  of  three  boxes  equal  parts  of  cement 
and  sand  were  mixed  dry,  water  was  added, 
and  the  whole  mixed  into  a  uniform 
paste.  Each  batch  was  then  emptied  into 
a  tank,  and  was  kept  thoroughly  stirred 
until  drawn  off  by  a  force  pump  and  in- 
jected through  flexible  hose  into  the  holes. 
It  was  necessary  to  empty  the  tank,  pump 
:and   hose   after    each    using,   as   otherwise 


the  mortar  would  harden  in  them.  The 
work  was  hard  on  the  pump  packings 
which  wore  rapidly  and  had  to  be  re- 
newed. 

Barrels  of  Cement  Per  Cubic  Yard.— In 
the  construction  of  the  Wachusett  dam, 
for  the  Metropolitan  Water  and  Sewerage 
Board,  up  to  the  end  of  1905,  there  was 
•  used  81,103  bbls.  of  Portland  cement  and 
182,480  bbls.  of  natural  cement.  All  of  the 
natural  cement  was  of  the  Union  brand 
and  a  large  proportion  of  the  Portland 
cement  was  of  the  Giant  brand.  The 
amount  of  cement  used  in  the  dam  per 
cubic  yard  of  rubble  masonry,  from  the 
beginning  of  the  work,  according  to  the 
Sth  annual  report  of  the  Metropolitan 
Water  and  Sewerage  Board,  was  as  fol- 
lows : 
Comp.  of  Mortar  by  Meas. 

Bbls.  of 

Cement      Cubic 
Cubic      Yards 
Yard.      built. 

1  natural  cement  to  1  sand 1.43  184 

1  natural  cement  to  2  sand 0.99         179.706 

1  Portland  cement  to  2  sand... 1.07  31,884 

1  Portland  cement  to  2'/>  sand. 0.86  8,927 

1  Portland  cement  to  3  sand.. 0.78  27,954 

The  amount  of  cement  used  in  the  dam, 
per   cubic  yard   of  each   class   of  concrete 
masonry,  has  been  as  follows : 
Comp.   of  Concrete  by   Meas. 

Bbls.  of 

Cement      Cubic 
Cubic      Yards 
Yard.      built 
1  natural-  cement,    2   sand   and 

5  stone   1.38  964 

1  natural   cement,    3   sand   and 

6  stone    1.15  18 

1  Portland     cement.     2'A     sand 

and  4%  stone   1.36  7,107 

1  Portland  cement,   3  sand  and 

6    stone    ., 0.99  1.464 

1  Portland  cement,   4  sand  and 

8    stone    0.70  172 

Ventilation  in  Tunnel  Excavation. — The 

Coquitlam  tunnel  of  the  Vancouver  Power 
Co.  has  a  total  length  of  about  11,900  ft., 
and  a  normal  sectional  area  of  73  sq.  ft. 
The  question  of  ventilating  the  tunnel  as 
the  work  proceeded  was  solved  by  the  in- 
stallation of  a  l2-in.  galvanized  iron  pipe, 
No.  24  gage,  at  a  cost  of  754  cts.  per 
lb.  40-in.  fans,  driven  by  5  IIP.  motors, 
were  placed  at  2,000  ft.  intervals,  working 
in  series,  each  fan  forcing  the  air  to  the 
next  one  in  the  line.  The  speed  of  the 
fans  was  between  1,300  and  1,400  revolu- 
tions per  minute  and  served  to  clear  the 
tunnel  of  gas  and  smoke  in  45  minutes 
after  a  blast.  At  the  same  time  compressed 
air  was  blown  through  a  J4-in.  opening 
into  the  face  and  aided  in  forcing  the  gas 
back  to  the  end  of  the  12-in.  ventilating 
pipe,  which  was  kept  about  100  ft.  away 
from  the  face,  out  of  reach  of  flying  rock 
and  debris.  In  the  Cripple  Creek  District, 
Colorado,  a  tunnel,  9  ft.  x  9  ft.  in  the  clear, 
has  been  driven  to  a  point  about  8,500  ft. 
in  a  direct  line  from  its  portal.  In  this 
tunnel  work  the  removal  of  powder 
smoke  after  shooting  was  also  accom- 
plished by  means  of  a  blower  and  the  com- 
pressed air  system.  As  soon  as  drilling 
was  stopped  the  engineer  would  notice  that 
the  demand  for  compressed  air  had  ceased, 
and  he  would  then  fill  the  receivers  and 
pipe   lines   with   air   at    100    lbs.    pressure. 


When  the  holes  had  been  loaded  and  the 
fuses  spit,  the  drillmcn  would  open  the 
gate-valve  at  heading  and  allow  a  full 
stream  of  air  under  the  100  lbs.  pressure 
to  play  on  the  face  through  a  l-in.  whistle 
cock.  This  volume  of  air  stirred  up  the 
smoke  and  mixed  thoroughly  with  it. 
The  pressure  in  the  pipe  lines  dropped  rap- 
idly, and  as  soon  as  it  had  reached  20  lbs., 
the  compressor  was  started  and  the  pres- 
sure kept  at  that  point.  The  blower,  if 
it  was  not  already  running,  was  also  start- 
ed. A  15-in.  ventilating  pipe  was  used, 
and  it  was  seldom  that  the  men  could  not 
get  to  the  face  within  20  minutes  after  a 
blast. 

Hydraulic  Grading. — In  the  construction 
of  some  river  revetment  work  it  was  first 
necessary  to  grade  the  bank  to  a  slope  of 
I  to  2,  and  this  was  done  by  the  hydraulic 
process,a  boat  containing  a  force  punmp,  a 
boiler  and  all  necessary  connections  being 
used.  The  pump  threw  a  stream  of  water 
through  a  4-in.  hose,  on  the  end  of  which 
w^as  a  nozzle  with  a  tip  of  i^-ins.  diam- 
eter. A  pressure  of  100  lbs.  per  square 
inch  was  used,  and  the  cutting  stream 
threw  all  surplus  material  out  in  the  river 
where  it  was  carried  away  by  the  current. 
The  nozzle  was  fitted  with  a  lever  and 
swivel,  the  pin  of  which  was  dropped  into 
a  piece  of  iron  pipe  previously  driven  into 
the  ground,  enabling  the  nozzleman  to  di- 
rect the  flow  to  any  point  desired.  When 
the  upper  bank  had  been  graded  and  the 
surplus  earth  thrown  out  into  the  current, 
the  nozzle  was  moved  down  the  slope  near 
the  water  surface,  and  the  grading  con- 
tinued under  water.  The  grading  force 
consisted  of  I  steam-engineman,  i  fireman  i 
watchman,  i  nozzleman  and  2  laborers 
who  assisted  him  in  shifting  the  hose  be- 
tween the  nozzle  and  the  pump.  Under 
average  conditions  of  soil  and  velocity  of 
current  in  the  river,  about  800  cu.  yds.  of 
earth  were  moved  per  day  of  10  hours. 


Loans  aggregating  nearly  $5,000,000  are 
to  be  made  for  the  rebuilding  of  Kingston, 
Jamaica,  which  was  destroyed  by  an  earth- 
quake. The  British  government  intends  to 
give  the  Colonial  government  the  option 
of  borrowing,  for  rebuilding  purposes,  $3,- 
873.000.  to  be  secured  by  the  revenues  of 
Jamaica.  In  addition  to  this  loan  the 
British  government  has  consented  to  do- 
nate $730,000  and  the  people  of  England 
have  subscribed  $243,000,  which  would 
make  a  total  of  $4,866,000  available  for  re- 
lief. Of  this.  $973,000  is  to  be  distributed 
for  the  relief  of  persons  who  were  left 
destitute  by  the  earthquake. 


The  military  governors  of  Kirin  and 
Heilungkiang,  in  Manchuria,  are  consult- 
ing with  a  view  to  building  a  railway  line 
between  Peituanlintzu,  a  place  situated  to 
the  north  of  Harbin  and  Sanhsing,  about 
250  miles  east  of  Sungari  river,  for  which 
permission  has  been  granted  by  the 
Chinese   Board   of   Communication. 
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The  Engineer  As  a  Professional  Man.* 

BV  CEORC.E  BENZE.NllERG.t 

During  no  similar  period  in  the  history  of 
engineering  in  this  country  have  so  many 
works  of  such  gigantic  magnitude,  requir- 
ing the  expenditure  of  such  vast  sums  of 
money,  been  undertaken  or  entered  upon  as 
during  the  past  year.  Among  these,  the 
principal  wocks,  probably  not  over  nine  or 
ten  in  number,  are  all  devoted  to  improving 
or  enlarging  present  facilities  for  naviga- 
tion, travel  and  commerce,  or  to  providing 
new  channels  and  new  terminals  for  the 
accommodation  of  such,  and  involve  the  ex- 
penditure of  nearly  seven  hundred  millions 
of  dollars,  while  nearly  as  large  a  sum  is 
to  be  spent  from  public  funds  for  the  de- 
velopment or  improvement  of  water  sup- 
plies, the  betterment  of  sanitary  conditions, 
the  reclamation  of  arid  lands,  and  the  con- 
struction or  reconstruction  of  highways, 
liridges.  and  other  public  works  for  the 
health,  relief,  and  convenience  of  man. 

It  is,  however,  not  only  the  constantly  in- 
creasing needs  of  commerce  and  transpor- 
tation, and  the  comfort  and  welfare  of  the 
public  at  large,  that  engage  the  talent  of 
the  engineer.  The  prevailing  tendency  to 
acquire  profit  and  benefit  by  the  introduc- 
tion of  more  economical  processes  of  con- 
struction and  manufacture,  as  well  as  by 
the  reduction  of  wastes,  makes  it  impera- 
tive to  enlist  his  analytical  and  inventive 
skill  and  his  trained  and  experienced  judg- 
ment in  almost  every  branch  of  human  ac- 
tivity, and  to  secure  his  advice  or  approval 
in  every  important  enterprise. 

Hence,  everywhere,  immense  interests 
and  ever-increasing  responsibilities  are  be- 
ing entrusted  to  the  engineer  by  private  as 
well  as  corporate  organizations,  and  so 
thoroughly  has  he  been  able  to  meet  every 
expectation,  to  fulfill  every  obligation,  and 
to  demonstrate  his  ability  to  meet  every 
emergency  successfully,  that  his  service  is 
considered  as  so  elementary,  so  absolutely 
essential,  that  his  counsel  is  not  only  in- 
variably sought  in  the  line  of  design  and 
construction,  but  very  frequently  also  as 
to  the  possibility  or  probability  of  any  un- 
dertaking becoming  a  profitable  venture. 
This,  of  course,  is  not  only  true  with  ref- 
erence to  the  engineer  in  America,  but  is 
equally  true  as  to  his  connection  with  the 
industrial  development  in  every  other  coun- 
try. 

It  is  in  keeping  with  the  world's  practi- 
cal grasping  at  every  opportunity  to  profit 
by  the  knowledge  of  the  highest  and  best 
exponents  before  entering  upon  or  engag- 
ing in  any  great  or  important  venture. 
These  exponents,  therefore,  should  not  only 
be  well  informed,  accomplished,  and  gifted 
in  their  calling,  but  they  must  also  be  the 
representatives  of  the  very  best  and  high- 
est type  of  that  which  is  implied  by  Amen- 
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can  citizenship.  Besides  being  designers 
and  constructors  of  work  for  the  upbuild- 
ing of  commerce  and  every  other  industry, 
they  should  also,  to  come  up  to  the  stand- 
ard of  the  profession,  become  foremost 
and  eminent  among  their   fellow  men. 

When  this  high  station  has  been  reached 
by  honorable  and  distinguished  achievement, 
the  world  has  always  with  delight  exhib- 
ited its  admiration  and  approval,  and  been 
pleased  to  honor  the  profession.  This 
marked  position  of  trust,  influence,  and 
eminence  which  the  profession  has  attained 
so  signally  in  the  industrial  world  is  un- 
doubtedly due  to  the  fact  that  engineering 
has  become  a  science  of  the  highest  stand- 
ard, wonderfully  developed  as  such  within 
the  past  century  and  especially  during  the 
last  fifty  years. 

This  development  and  progress  has  been 
particularly  along  the  line  which  consti- 
tutes the  very  essence  of  engineering,  and 
consists  in  establishing  and  advancing  a 
thorough  knowledge  and  understanding  of 
the  various  properties  of  material,  of  the 
forces  and  latent  energies  of  Nature,  and 
of  their  economic  and  intelligent  applica- 
tion to  the  needs  and  benefit  of  man.  This 
present  knowledge  has  been  acquired  by 
faithful  and  patient  study,  by  close  and 
careful  investigation,  by  thorough  and  sys- 
tematic experiments  and  tests,  and  by  com- 
piling and  communicating  the  results  there- 
of by  reports  and  publications,  in  order  that 
the  profession  might  have  the  full  benefit 
of  such  research  and  continue  the  same 
for.  the  information  and  benefit  of  its  mem- 
bers. 

There  was  a  time  when  such  information 
was  not  to  be  had.  The  engineer  had  but 
two  ways  of  acquiring  professional  knowl- 
edge, either  as  an  apprentice  to  some  one 
experienced  in  engineering,  or  by  his  own 
investigation  and  experiment,  often  made 
at  the  expense,  and  sometimes  to  the  in- 
jury, of  his  employer.  At  the  present  time, 
the  thoughts,  works,  and  valuable  experi- 
ences of  engineers  in  every  branch  of  the 
profession  are  preserved  in  the  form  of  re- 
ports and  papers,  that  not  only  describe 
but  illustrates  the  work  of  which  the  au- 
thor had  charge  or  with  which  he  was  as- 
sociated, and  relate  -n  detail  the  problems 
and  often  the  difficulties  which  were  en- 
countered, and  the  manner  in  which  they 
were  successfully  overcome.  Add  to  this 
the  thorough  and  practical  discussion 
which  papers  of  such  character  usually  call 
forth,  revealing  often  the  very  best  ex- 
periences and  practice  of  others,  and  you 
have  a  way  of  imparting  and  acquiring 
knowledge  that  was  not  much  more  than 
thought   of  fifty  years  ago. 

Furthermore,  the  various  engineering 
colleges  and  technical  schools  of  to-day 
contain  libraries  whose  shelves  are  stocked 
with  treatises  containing  specific  and  valu- 
able instruction  in  engineering,  as  well  as 
with  official  reports  on  engineering  work. 
They    also    possess    complete    laboratories. 


thus  enabling  the  student  in  every  branch 
of  the  profession  to  become  at  least  some- 
what familiar  with  the  practical  end  of 
his  study  and  to  train  his  mind  in  the 
proper  method  of  conducting  experiments 
and  of  investigating  and  diagnosing  the 
engineering  problems  which  may  present 
themselves,  or  which  may  be  entrusted  to 
his  charge.  Moreover,  every  engineer  of 
to-day,  besides  his  collection  of  books  of ' 
reference,  keeps  himself  supplied  with  all 
the  current  literature  and  with  every  re- 
port and  article  published  pertaining  at 
least  to  that  branch  of  engineering  in  which 
he  is  especially  engaged,  in  order  to  remain 
well  informed  and  abreast  with  the  current 
conception,  practice,  and  experience  of  the 
craft. 

The  marvelously  rapid  progress  made  in 
every  branch  within  the  last  25  or  30  years 
is  therefore  directly  due  to  the  fact  that 
all  the  learning  and  experience  of  the  pro- 
fession has,  by  it,  been  prepared  and  made 
readily  accessible  to  the  engineer  and  stu- 
dent, and  has  thereby  enabled  him  to  pro- 
ject and  carry  out  his  work  in  such  a  man- 
ner and  with  such  favorable  results  as  fre- 
quently to  challenge  the  wonder  and  ad- 
miration of  an  appreciative  nation. 

To  promote  and  foster  this  service  fur- 
ther, and  to  maintain  the  high  standard  of 
the  profession  among  its  members,  as  well 
as  in  the  estimation  of  mankind,  the  pro- 
fession in  our  country  organized  this  so- 
ciety, as  well  as  many  kindred  associations 
relating  to  the  different  branches  of  pro- 
fessional work,  for  the  advancement  of  the 
individual  engineer. 

To  the  younger  generation  of  engi- 
neers, who  have  or  have  not  had  the  bene- 
fit of  a  technical  education,  a  membership 
in  this  and  kindred  societies  is  of  inestim- 
able value,  for  it  affords  them  the  oppor- 
tunity not  only  of  participating  in  practical 
discussions,  but  also  of  having  access  to 
valuable  documents,  papers,  drawings,  and 
publications,  containing  a  great  mass  of  in- 
formation which  otherw-ise  is  not  to  be 
had,  and  which  the  earlier  engineers  did 
not  possess.  The  present  very  rapid  and 
remarkable  growth  in  the  membership  of 
this  society  demonstrates  that  this  fact  is 
now  fully  understood  and  appreciated. 

This  advantage  will  doubtless  lead  the 
younger  engineer  to  still  greater  achieve- 
ments in  his  time,  providing  he  does  not 
entirely  lose  sight  of  the  fact,  that,  though 
at  college  he  may  have  learned  how  to  pro- 
ceed to  preliminary  investigation  and  study, 
and  how  to  apply  bis  knowledge,  he  has  not 
as  yet,  by  practice  or  experience,  acquired 
the  requisite  judgment  or  the  necessary 
discernment  and  prudence  so  essential  to 
success  in  designing  and  carrying  out  en- 
gineering works. 

It  may  be  properly  stated,  therefore,  that 
the  present-day  engineer  largely  owes 
whatever  success  he  may  have  achieved,  or 
reputable  position  he  may  occupy,  primar- 
ily to  the  advantage  which  the  profession 
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has  accorded  him,  through  the  close  study 
and  dihgent  research  of  others  who  have 
preceded  him  and  have  given  the  benefit  of 
their  learning  and  experience  to  the  craft, 
and  to  which  he  in  turn  has  likewise  added 
his  share  for  the  benefit  and  welfare  of 
others  who  may  follow. 

If  this  be  true,  and  the  engineer,  be- 
cause of  this  service  and  also  the  eminence 
of  his  profession,  occupies  to-day  a  higher 
position  in  the  world  and  enjoys  a  stand- 
ing and  reputation  which  compares  most 
favorably  with  that  of  any  other  profes- 
sion, then  the  question  very  properly  arises, 
what  duty  does  he  in  return  owe  to  the 
profession;  what  should  be  his  attitude  to- 
ward it  and  his  brother  engineer,  and  what 
position  must  he  ever  maintain  before  the 
community  at  large,  in  order  to  receive  al- 
ways the  full  confidence  to  which  he  and  it 
should  and  must  always  be  entitled?  This 
query  is  a  pertinent  one,  which  no  engi- 
neer should  disregard  or  hesitate  to  an- 
swer. 

The  engineer  who  is  true  and  loyal  to 
the  pure  purposes  and  noble  and  lofty 
character  of  his  profession  will  bring  to 
it  the  love,  pride,  and  enthusiasm  to  which 
it  is  justly  entitled  because  of  its  mission 
and  its  achievements.  His  true  devotion 
to  duty  allows  no  unworthy  sentiment,  in- 
terest, or  motive  to  influence  him  in  his 
professional  counsel  or  work.  He  places 
his  profession  always  above  himself,  and 
carefully  avoids  every  connection  with  any 
undertaking  of  the  integrity  or  honesty  of 
purpose  of  which  he  entertains  a  doubt. 
He  is  mindful  that  every  act  of  his  shall 
reflect  creditably  and  elevate  the  standing 
and  reputation  of  engineering,  nor  does  he 
hesitate  to  e.xert  his  influence,  his  power, 
or  his  authority  against  any  qustionable 
proposition. 

With  the  prevailing  and  ever-increasing 
tendency  of  the  present  day  to  acquire 
wealth  rapidly,  many  temptations  are 
thrown  in  the  way  of  the  engineer.  In- 
dividuals or  corporations  engaged  in  mo- 
nopolizing natural  or  artificial  advantages 
for  selfish  purposes,  to  the  detriment  of 
others,  do  not  hesitate  to  seek  the  aid  of 
the  engineer  in  furthering  their  objects. 
They  tempt  him  to  close  his  eyes  to  ques- 
tionable and  reprehensible  practices.  The 
engineer  who  is  the  head  of,  or  is  em- 
ployed in,  a  municipal  or  other  government 
department,  or  who  has  charge  of  work 
e.xecuted  under  contract,  is  nearly  always 
exposed  to  such  temptation.  Every  kind  of 
influence  is  brought  to  bear  upon  him  to 
exercise  the  duties  of  his  office  or  of  his 
position  for  the  benefit  of  some  individual, 
party,  or  combination.  It  assumes  every 
conceivable  guise,  and  is  frequently  used 
in  such  an  insidious  manner  that  the  un- 
suspicious mind  is  not  aroused. 

How  often  has  not  the  engineer  on  mu- 
nicipal work  been  importuned  to  place  the 
inspection  of  such  work  in  the  hands  of 
some  one  whose  sole  qualification  consisted 
in   nothing   better   than    the  possession   of 
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political  influence,  and  who  was  expected 
to  be  not  over  scrupulous  in  carrying  out 
the  instructions  of  the  engineer?  In  such 
case  there  must  be  but  one  issue,  consistent 
with  self-respect  and  with  the  reputation 
of  the  profession,  and  it  is  a  credit  to  the 
craft  to  state  that  it  is  not  often  that  such 
issue  is  no  raised  and  carried  out  by  the 
engineer,  though  it  may  often  produce  tem- 
porary embarrassment  to  himself. 

The  element  of  loyality  to  duty,  of  abso- 
lute faithfulness  to  every  honorable  en- 
gagement, which  is  not  infrequently  ig- 
nored in  many  professional  and  business 
enterprises,  must  ever  be  a  distinguishing 
characteristic  of  every  member  of  this  pro- 
fession. No  matter  what  may  be  thought, 
said,  or  done  in  any  other  walk  of  life, 
that  much,  at  least,  the  engineer  owes  to 
his  calling,  which  through  its  combined 
achievements  reflects  credit  and  reputation 
upon  the  individual.  In  whatever  form  his 
service  is  rendered,  whether  in  an  official 
or  private  capacity,  it  must  be  given  with 
honesty  of  purpose. 

The  world  must  know  that  the  engineer 
does  not  lend  himself,  his  ingenuity,  his 
skill,  or  his  experience  to  aught  by  what 
is  right,  and  that,  having  the  privilege  of 
declining,  his  acceptance  of  a  commission 
means  that  he  is  not,  knowingly,  lending 
himself  to  any  questionable  undertaking, 
and  that  his  sense  of  probity,  his  pride  in 
his  work,  and  his  devotion  to  his  profes- 
sion rise  above  every  other  influence  or 
consideration. 

The  engineer,  therefore,  must  not  regard 
his  work  only  as  the  means  for  acquiring 
a  competency,  but  he  must  bring  to  it  an 
earnest  enthusiasm  which  will  pilot  him 
safely  past  every  temptation  to  ignore  his 
duty.  His  sense  of  honor  will  guide  him 
in  avoiding  errors,  failures,  and  disappoint- 
ments in  his  work,  and  cause  him  not  to 
assume  any  obligations  he  is  not  qualified 
to  fulfill,  or  which  are  at  variance  with 
professional  propriety  and  dignity. 

To  his  brother  engineer  he  should  always 
entertain  the  same  candor,  courtesy,  and 
respect  that  he  does  toward  the  entire 
brotherhood;  he  should  always  be  fair 
minded  and  honorable.  His  sense  of  jus- 
tice and  equity  will  never  allow  him  for 
one  instant  to  forget  that  he  himself  is  not 
infallible,  that  there  is  often  more  than 
one  way  of  solving  a  problem,  and  that  the 
work  of  the  "other"  may  be  capable  of  as 
good  results,  with  as  high  economy,  as  his 
own  solution;  nor  will  he  forget  that  his 
fellow  engineer  has  the  absolute  and  un- 
qualified right  to  receive  the  same  consid- 
eration he  would  himself  expect. 

He  will,  with  the  innate  spirit  of  a  gen- 
tleman, honor  and  respect  the  opinion  and 
judgment  of  his  fellow  engineer,  if  given  in 
good  faith,  to  the  same  extent  that  he 
values  his  own;  for  the  argument  and  rea- 
soning of  the  one  may  be  as  sincere  and 
logical  as  that  of  the  other,  and  may  pos- 
sibly be  founded  on  as  good  or  even  better 
experience,    the    relative   merits    of    which 
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can  only  be  determined  by  unbiased  con- 
sideration. He  should  also  recognize  that 
the  reputation  of  the  individual  is  insepar- 
ably linked  with  that  of  the  profession, 
that  the  honor  and  glory  of  one  reflects 
upon  the  other,  and  that,  therefore,  by 
maintaining  the  standing  and  reputation  of 
its  members,  he  is  but  maintaining  his  own. 
The  respect  and  esteem  which  a  community 
entertains  toward  any  profession  or  its 
members  is  always  in  proportion  to  that 
which  the  members  of  such  profession  en- 
tertain toward  one  another. 

Unfortunately,  there  are  those  who  do 
not  hesitate  to  presume  upon  the  general 
confidence  accorded  by  the  community  to 
any  profession,  and  to  exploit  it  or  its  rep- 
utation for  purely  personal  profit  and  gain. 
In  the  other  professions  the  law  has  been 
invoked  to  provide  protection  against  the 
unauthorized  acts  and  unprofessional  prac- 
tices of  members  or  individuals  whose  deal- 
ings and  transactions  tend  to  reflect  dis- 
credit upon  their  several  occupations. 

Happily,  there  has  been  no  necessity  for 
the  enactment  of  any  special  statute  to  pro- 
tect a  community  against  imposition  from 
the  engineer  or  from  one  who  claims  to  be 
a  member  of  our  profession,  probably  be- 
cause his  deeds  and  works  speak  for  him, 
while  his  misdeeds,  advertise  themselves 
with   surprising  rapidity. 

The  engineer  is  not  infallible;  he  may 
make  mistakes,  and  it  would  be  remark- 
able indeed  if  he  did  not  at  some  time  err 
in  his  judgment;  but,  so  long  as  he  is  con- 
scientious, exercises  every  care,  and  ex- 
hausts all  his  resources  in  the  performance 
of  his  obligations,  it  cannot  be  said  that 
he  is  culpable  or  negligent  in  his  duty.  It 
is  necessary,  therefore,  that  he  should  al- 
ways be  circumspect  and  vigilant.  That 
the  engineer  has  recognized  these  obliga- 
tions toward  his  profession  is  evidenced  by 
his  standing  in  the  community  to-day,  and 
by  the  trust  and  confidence  with  which 
every  material  development  has  been  com- 
mitted  into  his  hands. 

It  is  not  the  object  to  applaud  our  own 
work,  but  to  resolve  that  the  engineer  shall 
ever  be  found  worthy  of  every  trust,  equal 
to  every  emergency,  and  imbued  with  the 
lofty  spirit  and  noble  purposes  of  the  pro- 
fession, with  the  understanding  that  it  is 
his  misson  to  study  and  utilize  the  elements 
and  forces  of  Nature  in  such  a  way  that 
they  will  become  the  agents  through  whuch 
he  may  contribute  his  share  in  the  uni- 
versal upbuilding  of  a  higher  civilization. 

Though,  during  the  brief  period  in  which 
engineering  has  become  recognized  as  a 
most  important  factor  in  this  work,  an 
advance  has  been  made  greater  than  all 
the  wisdom  of  previous  ages  could  con- 
ceive, it  is  probable  that  not  much  more 
than  the  portal  of  that  temple  of  fame  has 
been  reached  wherein  the  full  knowledge 
of  the  occult  forces  and  secrets  of  Nature 
vet  lie  concealed. 
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Cost    of    Trenching,    Pipelaying    and 
Backfilling  for  Pipe  Sewer  Con- 
struction at  Laurel,  Miss. 

In  constructing  some  17,000  ft.  of  8  to 
20-in.  pipe  sewer  at  Laurel,  Miss.,  careful 
records  of  cost  were  kept  by  Mr.  M.  A. 
Hall,  Centerville,  Iowa,  engineer  in  charge. 
From  these  records  kindly  furnished  by 
Mr.  Hall  wc  have  compiled  the  accom- 
panying tables.  The  work  comprised  43 
separate  jobs  or  sections  of  sewer  con- 
struction and  the  tables  give  the  total 
man  hours  and  the  man  hours  per 
lineal  foot  of  sewer  for  each  class  of  labor 
for  each  of  42  jobs.  They  alfo  give  a 
summary  of  the  labor  and  other  costs  of 
this  work  per  lineal  foot  of  sewer.  The 
itemized  costs  per  lineal  foot  for  each 
class  of  labor  cannot  be  worked  out  from 
the  records  as  furnished  us  for  the  follow- 
ing reason. 

The  wages  were  variable  and  were  scaled. 
Foremen  were  paid  $3,  $3.25  and  $4  for 
eleven  hours  part  of  the  time  and  ten  hours 
the  balance.  Laborers  were  paid  $1.25  and 
$1.50  part  of  the  time  for  eleven  hours 
and  part  of  the  time  for  ten  hours.  The 
pipelayers  were  paid  $2  for  eleven  hours 
at  first  and  later  for  ten  hours.  The  water 
boy  was  paid  50  cts.  per  day.  The  changes 
in  wages  and  working  days  were  not 
permanently  recorded,  making  it  impossible 


to  itemize  the  labor  costs.  These  changes 
were,  however,  taken  into  account  by  the 
engineer  in  figuring  the  summary  of  costs 
for  each  job.  !n  further  reference  to  the 
labor,  it  may  be  noted  that  southern 
negroes  were  employed  and  the  work  was 
done  under  ineflicient  foremen  with  the  ex- 
ceptions of  jobs  7  ,11,  15,  16,  17  and  23 
which  were  well  managed.  These  six 
exceptional  jobs  represent,  therefore,  more 
nearly  what  work  would  actually  cost  when 
pushed  by  a  hustling  foreman. 

Mr.  Hall  describes  the  method  of  col- 
lecting the  original  data  as  follows : 

"In  the  first  place  the  account  of  the 
labor  was  kept  by  the  inspector  of  the 
work  and  he  had  his  instructions  to  be 
careful  to  account  for  all  the  men  and 
where  they  worked.  He  was  furnished 
with  a  blank  and  was  required  to 
turn  these  reports  over  to  the  engineer  in 
charge  each  morning  as  he  came  on  the 
work,  of  course  turning  in  the  report  that 
covered  the  previous  day's  work.  Together 
they  would  look  over  the  report  and  make 
such  corrections  as  might  be  necessary 
while  the  conditions  were  still  fresh  in 
mind.  In  this  way  what  was  considered 
to  be  an  accurate  account  of  the  labor  was 
obtained  in  a  classified  form  so  that  by 
applying  the  wage  per  hour  the  daily 
cost  could  be  readily  obtained.  However, 
no  attempt  was  made  to  keep  the  actual 
cost  for  each  day.     It  was  kept  rather  by 


sections,  as  will  be  shown  by  the  table  to 
follow.  Such  other  data  as  called  for  on 
the  inspector's  blanks  were  also  obtained 
by  the  inspector  each  day.  In  but  one  or 
two  instances  did  I  have  any  trouble  in 
getting  accurate  accounts  from  the  in- 
spectors, for  while  it  may  seem  strange 
to  some,  almost  without  exception  the  in- 
spectors semed  to  consider  it  a  pleasure 
as  well  as  a  duty  to  take  an  interest  in 
•these  reports.  They  received  no  compensa- 
tion for  this  extra  work.  An  important  ad- 
vantage in  keeping  the  work  by  blocks 
or  sections  is  evident,  for  in  this  way 
a  good  record  could  be  kept  of  the  kind 
of  material  excavated  and  its  condition 
relative  to  easy  or  difficult  moving.  This 
part  of  the  data  was  largely  kept  by  my- 
self and  from  my  personal  observation. 

"Of  course  there  are  always  labor  costs 
to  the  contractor  which  do  not  come  under 
the  observation  of  the  inspector  and  it  is 
hard  for  anybody  except  the  contractor 
himself  to  know  w'hat  these  costs  are  and 
many  times  he  could  not  separate  these  in- 
cidental costs,  such  as  handling  tools,  un- 
loading and  hauling  materials,  moving  ma- 
terials from  place  to  place  in  order  to  use 
up  all  odds  and  ends  possible,  and  various 
other  minor  costs.  Hence  it  is  very  possi- 
ble that  labor  costs  deduced  from  these 
figures  should  be  increased  by  some  per- 
centage which  I  would  estimate  at  10  per 
cent  for  the  average  case." 


JOB  I. 


JOB  II. 


JOB  III. 


JOB  IV. 


JOB  V. 


JOB  VI. 


Size  of  pipe,  inches 

Length  of  pipe,  feet 

Depth  of  trench,  feet 

Width  of  trench,  inches 

Excavation  per  lin.  ft.  of  trench,  cu.  yds.. 

Trenching: — 


Top  men.  common 

Top  men.  convict 

Bottom  men.  common.. 
Bottom  men,  convict... 

Bailing 

Bracing 

Scaffolding 


Total  labor  trenching. . 
Pipelaying: — 

Pipe  layer 

Pipe  layer's  helper. . . 

Total  labor  pipe  laying- 
Backfilling: — 
Team  and  one  man.  ,  , 
Teamster's  helpers. . 
By  hand 

Total  labor  backlilUng.. 
Dravage: — 

Man  and  team 

Helpers 


Total  labor  drayage. . . 
General  Service? 

Foreman 

Water  boy 

Clearing  right  of  way 


Total  labor  general  service 
Grand  total  labor 


20 
3600 

6.3 
36 

0.7 


Total  Hours  per 
hours,     lin.  ft. 


2000 

2057 

7 


0.5555 
0.5714 
0  0019 
0.0017 


4070   1.1305 


214 
632 


0.0594 
0.1756 


846   0.2350 


132 
323 
430 


0  0367 
0.0897 
0.1194 


885  0.2458 


333 

149 


0.0925 
0  04139 


482  0.13389 


172 
290 
592 

1054 
7337 


0  0478 
0.0805 
0.1644 

0.2927 
2.03789 


Labor  hours  per  cu.  yd.,  trenching 

Labor  houn;  per  cu.  yd.,  backfilling 

Feet  of  pipe  laid  with  one  barrel  of  cement.. 
Summary  of  Costs; — 

Labor  per  lin.  ft.  of  sower 

Cost  of  pipe  per  lin.  ft 

Cost  of  sand  and  cement  per  Hn.  ft 


Total  cost  per  lin.  ft 

Contract  price  per  lin.  ft. 


1.615 

0.351 

100 

$0.31 
0.52 
0.025 

0.855 
0.871 


20 
475 
7.5 
36 
0.833 


250 
10.7 
36 
1    19 


Total  Hours  per    Total  Hours  per 
hours,     lin.  ft.        hours,     lin.  ft. 


685     1.4421 


54  0.1137 
41  0.0863 


780  1.6421 


42 

125 


0.08842 
0.26316 


167  0.3515S 


3 
212 


0.04421 
0.00632 
0.44631 


236     0.49684 


21 
3 


0.04421 
0.00632 


24     0.05053 


40 
50 


98 
1305 


0.0S421 
O.I052li 
0.016S4 

0.20631 
2.74947 


1.97 

0.597 

100 

$0,388 
0.52 
0  025 

0.933 
0.871 


1180      4    72 


11     0,044 
94     0   376 


1285 

5.140 

29 
79 

0.116 
0.316 

108 

0  432 

219 

0.876' ■ 

219 

0.876 

24 
24 

0.096 
0  096 

48 

0.192 

137 
133 

0.548 
0.532 

270 
1930 

1.08 
7.72 

4.32 

0.736 

100 

JO  956 
0.39 
0.025 

1.371 
0.795 


18 
440 
13.4 
36 
1.49 


18 
545 
112 
36 

1.244 


IS 
470 
10.4 
36 
1.155 


Total  Hours  per    Total  Hours  per    Total  Hours  per 


hours. 

162 
38 

3S5 

781 
36 
46 

177 


lin.  ft  . 
0  36818 
0  0S636 

0  87.T 

1  -775 

0  OSls-J 
0  104.1.5 
0   40227 


hours. 
140 

66 
423 
954 

24 
132 
137 


lin.  ft. 
0,25688 
0  12112 
0  77615 
1,75046 
0  04403 
0  24220 
0  25136 


hours. 

132 

05 

270 

602 

14 

31 


lin.  ft. 
0  280S5 
0   13830 

0  57446 

1  28085 
0,02979 
0  06596 


1625  3  69318   1876  3.44220   1114  2.37021 


50  0  11364 
104  0  23636 


154  0.35 

■i 

2 

408 


28  0.05138 
83  0.15229 


111  0,20367 


19 
67 


0  04043 
0.14255 


86  0.18298 


0  004545 
0.004545 
0.927273 


42 

84 

221 


0  07706 
0. 15413 
0.40550 


10 

392 


0  01064 
0.02128 
0  83404 


412  0.936363   347  0.63669 


407  0.86595 


10 
10 


0.022727 
0.022727 


8  0.01468 
11  0.02018 


10 
10 


0.02128 
0.0212S 


20  0.045454 


32  0.072727 
62  0,140909 


19  0.03486 


65  0.11926 
80  0.14679 


20  0.04255 


48 

48 


0  10213 
0.I021S 


94 
2305 


0.213636 
5.23863 


145 
2498 


0.26605 
4.58347 


96  0.20425 
1723  3.66597 


2 

48 

0 

628 

100 

SO 

.74 

0 

39 

0 

025 

1 

lUb 

0, 

.795 

2.76 

0  512 

100 

$0,671 
0  39 
0.025 

1.086 
0.795 


2 

05 

0 

75 

100 

$0 

,528 

0 

,39 

0 

,025 

0 

,943 

0. 

,79 

Job  1.      Dry    l.oou   ft.,    sandy    luam    2.100  ft.    for   most  part  heavy   stiff  bluish   clay.       Job    2.      275    ft.    stiff  bluish    clay.    200    ft. 

had    pockets    of    quicksand.      Rain    caused  caving    ditch.      Job.      3.    4    Ry.  tracks    hard  yellow  clay   top   6   ft.,  rest   sand,   water   in 

bottom.      Job    4.      Top    10    ft.     hard    yellow  clay,   rest  to  bottom   sandy,   8  in.   to  10  In.   ground   water.     Job   5.  Mottled   clay,   very 
hard   and    dry.      Job    6.     Mottled    clay,    very  hard  and  dry. 
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JOB  VII. 


JOB  VIII. 


JOB  IX. 


JOB  X. 


JOB  XI. 


JOB  XII. 


Size  of  pipe,  inches 

Length  of  pipe,  feet 

Depth  of  trench,  feet 

Width  of  trench,  inches 

Excavation  per  lin.  ft.  of  trench,  cu.  yds..  . 

Trenching: — 


Top  men,  common 

Top  men,  convict 

Bottom  men,  common.. 
Bottom  men,  convict,. . 

Bailing 

Bracing 

Scaffolding 


Total  labor  trenching. 
Pipelaying: — 

Pipe  layer 

Pipe  layer's  helper 


Total  labor  pipe  laying. . 
Backfilling: — 

Team  and  one  man 

Teamster's  helpers 

By  hand 


Total  labor  backfilling  . 
Drayage; — 

Man  and  team 

Helpers 


Total  labor  drayage. 

General  Service: — 

Foreman 

Water  boy 

Clearing  right  of  way 

Total  labor  general  ser\dce . 
Grand  total  labor 


Labor  hours  per  cu.  yd.,  trenching 

Labor  hours  per  cu.  yd.,  backfilling 

Feet  of  pipe  laid  with  one  barrel  of  cement.. 
Su.mmary  of  Costs: — 

Labor  per  lin.  ft.  of  sewer 

Cost  of  pipe  per  lin.  ft 

Cost  of  sand  and  cement  per  lin.  ft 


Total  cost  per  lin.  ft 

Contract  price  per  lin.  ft. 


18 
333 
9.5 
36 
1.0555 


463 
9.2 
24 
0.C813 


Total  Hours  per    Total  Hours  per 

hours,     "-    '^         ' 

89 

34 

297 

361 


lin.  ft 
0.26726 
0. 10210 
0.89189 
1.08408 


13     0.03904 


hours. 

64 

29 

471 

280 

4 


Un.  ft. 
0.13823 
0.06263 
1.01728 
0.60475 
0.00864 


490 
5.6 
24 
0.4148 

Total  Hours  per 
hours,     lin.  ft. 


550 
7.5 
24 
0.555 


15 
35(> 
10.7 
34 
1.1228 


8 
502 
8,7 
28 
0,75186 


366     0.74694 


Total  Hours  per 
hours,  lin.  ft. 
0.02546 
0.08909 
0, 19636 
0.98545 


Total  Hours  per    Total  Hours  per 


14 

49 

108 

542 


hours 

240 

57 

703 

236 

29 

25 


lin.  ft. 
0,87039 
0,15922 
I  U6369 
0  05922 
0  08100 
0  06983 
0  01676 


hours. 
52 
35 
428 
484 
98 
«0 


lin.  ft. 
0.10368 
0  06972 
0,85268 
0.96413 
0.19621 
0.11962 


794     2.38437         484     1.83153         366     0.74694         713     1.29636       1296     3.62011       1157     2.30474 


IS 
65 

83 

6 

12 

210 

228 


.054054 
.195195 


.018018 
.036036 
.630630 

.684684 


26  0.05616 
43  0.09287 


09  0,14903 


17  0.03469 
31  0.06327 


18  0,03273 
46  0,08363 


65 
102 


0.18156 
0.28492 


48  0.09796 


64  0.11636 


0.00864 
0.017 


244  0.52699 
256  0.55291 


0.00816 
0.00816 


120  0,24490 


22 
44 
62 


0.0400 
0.0800 
0.1127 


167  0.46648 

11  0  03073 

22  0.06145 

172  0.48045 


56  0.11155 
102  0,20318 


158  0.31473 


128  0.26122 


4    .012012 
12   .036036 


10 
16 


0.02159 
0.03456 


0.00816 
0.00816 


25 
20 


.048048 


.075075 
.060060 


26  0.05615 


55  0,11879 
28  0,06047 


8  0.01632 


30 
12 


0.06122 
0.02449 


128  0.2327 


3  0.00545 
8  0.01455 


11  0.02000 


18  0.03273 
17  0.03090 


2.26 

0.649 

100 

$0,497 
0.390 
0.025 

0,912 
0.795 


83  0.17926 
1282  2.76888 

TTSsT 

0.8115 
320 

$0,404 
0.100 
0.007 


0.511 
0.380 


42  0,08571 
592  1.208 

l~80r 

0.629 

320 

$0,170 
0.100 
0.007 

0.277 
0.380 


35  0.06363 
951   1.72905 

0.419 
320 

$0,242 
0.100 
0.007 

0.349 
0.380 


205  0.57283 

5  0.01397 

5  0.01397 

10  0.02794 

95  0  26536 

62  0  17318 

124  0.34637 


281 
1959 


285  u  56772 
285  0.56772 


8  0,01593 
8  0,01503 


16  0.08186 


0.12151 
0,00398 


0,78491 
5.47207 


63  0.12649 
1679  3.34454 


3.065 

0.765 

320 


$0,485 
O.IOO 
0.007 

0.592 
0.380 


JOB  XIII. 


JOB  XIV. 


JOB  XV. 


JOB  XVI. 


JOB  XVII.  JOB  XVIII. 


Size  of  pipe,  inches 

Length  of  pipe,  feet 

Depth  of  trench,  feet 

Width  of  trench,  inches 

Excavation  per  lin.  ft.  of  trench,  cu.  yds.. 

Trenching: — 

Top  men,  common 

Top  men,  convict 

Bottom  men,  common 

Bottom  men,  convict 

Bailing 

Bracing 

Scaffolding 


Total  labor  trenching. 
Pipelaying: — 

Pipe  layer 

Pipe  layer's  helper 


Total  labor  pipe  laying.. 
Backfilling: — 

Team  and  one  man 

Teamster's  helpers 

By  hand 


Total  labor  back  filling. . 
Drayage: — 

Man  and  team 

Helpers : .  .  . 


Total  labor  drayage. . . 
General  Service:- 

Foreman 

Water  boy 

Clearing  right  of  way 


Total  labor  general  service  . 
Grand  total  labor 


Labor  hours  per  cu.  yd.,  trenching 

Labor  hours  per  cu.  yd.,  back  filling 

Feet  of  pipe  laid  with  one  barrel  of  cement.. 
Summary  of  Costs: — 

Labor  per  Un.  ft.  of  sewer 

Cost  of  pipe  per  lin.  ft 

Cost  of  sand  and  cement  per  lin.  ft 


Total  cost  per  lin.  ft 

Contract  price  per  lin.  ft . 


350 
7.2 
28 
0.622 


Total  Hours  per 
hours,     lin.  ft. 
0.03429 
0,04286 
0,14 
1.19428 
0.00857 


12 

15 

49 

418 


438 
7.7 
28 
0 .  665 

Total  Hours  per 

hours,     lin.  ft. 

40     0.09132 

21     0.04794 

218     0.49772 

397     0.90639 


568 
8.0 
28 
0.6913 

Total  Hours  per 
hours,     lin.  ft. 
185     0.32570 

no     i:24999 


12 
2 


0.C2113 
0.00352 
0.01585 


10 
429 
9.5 
28 
0.821 

Total  Hours  per 
hours,      lin.  ft. 
177     0.41259 

648  i!5i648 

"io  6!6233i 


550 
9.0 
24 
0,666 


398 
7.3 
28 
0.6308 


Total  Hours  per    Total  Hours  per 
hours,     lin.  ft.        hours,     lin.  ft. 


181  0.32909 

858  i^se" 


10  0,01818 


63 

5 

283 

196 

4 


0.15829 
0.01256 
0.71105 
0.49246 
0.01006 


497  1.42000 


27 


0.02571 
0.07714 


676  1.54337 


25  0.05708 
40  0.09132 


918  1.61619    835  1.94638   1049  1.90727 


28  0.04929 
70  0.12324 


33 
37 


0.07692 
0.08625 


35  0.06363 
55  0.10 


551  1.38442 


16  0.04020 
46  0,11558 


36  0,10285 


65  0.14840 


171  0.48857 


171  0.4SS57 


0.01143 
0.01143 


8  0.02286 


0.02286 
0.00857 


173 
173 


0.39498 
0.39498 


0,004566 
0.004566 


0.009132 


0,04110 
0.01370 


98  0.17253 

20  0.03521 

40  0.07042 

142  0.25000 


70  0.16317 


202  0.35563 


0.00528 
0.00528 


6  0.01056 

70  0.12324 
72  0.12676 
0.04401 


90  0,16363 


32  0.05818 
61  0.11091 


57 

0.10363 

150 

0,27272 

6 
12 

0,010909 
0.021818 

62  0.15578 

9  0.02261 

18  0.04523 

64  0.16080 


91 
2 


0.22864 


0.00502 
0.00502 


25 


IS  0.032727 


70  0.12727 
59  0.10727 


4  0.01005 


0.07789 
0.06533 


11 
723 


0.03143 
2.06571 

2. "28" 

0-785 

320 


$0,305 
0.100 
0.010 

0,415 
0.380 


24  0.05480 
942  2.15068 

"2.321 

0.594 

320 

$0,317 
0.100 
0.010 

0.425 
0.380 


167  0.29401 
1391  2.44892 


2. 

,338 

0, 

513 

320 

$0 

,344 

0 

10(1 

0 

007 

0 

,451 

0 

.380 

104  0.24242 
1148  2.67597 

2.371 

0.3662 

175 

$0,316 
0.150 
0.015 


129  0.23454     57  0.14322 
1148  2.67597    765  1.92211 


0.541 
0.385 


2 

863 

0. 

4095 

320 

$0, 

433 

0 

,  100 

0 

,007 

0 

540 

0 

.380 

2. 

194 

0 

302 

920 

$n 

,275 

0 

,100 

0 

.010 

0 

.385 

0 

.380 

Job  7.  All  hard  bluish  clay.  Some  ■water  in  bottom.  Job  8.  Mostly  yellow  clay,  dry  and  hard.  Job  9.  Mostly  greyish 
clay,  dry  and  hard.  Job  10.  Mostly  yellowish  clay,  haid.  and  some  water  in  bottom.  Job  11.  6  Ry.  tracks.  Mostly  bluish 
mottled  clay,  dry  and  hard;  no  tunnelling.  Job  12.  1  ft.  of  quicksand  in  bottom— very  wet — steep  grade.  Top  yellow  clay,  150  ft. 
had  dry  bottom.  Job  13.  200  ft.  dry.  hard  vellow  clav;  150  ft.  made  dirt  and  some  water.  Job  14.  Dry,  hard  yellow  sandy 
clav.  Job  15.  1  Rv.  track.  Top  1  ft.,  saw  dust  filling,  below  sticky  bog  clay.  Cut  through  old  sawmill  foundation.  Job  16. 
Soft,  damp  bog  cla'y.  Job  17.  200  ft.  same  as  above.  Rest  4  ft.  yellow  clay  on  top  very  hard.  Bottom  hard,  stiff,  blue  marl, 
caves    badly    when    wet.      Job    18.      150    ft.   hard,    yellow    clay.      Rest    soft    earth    and  sand   and   some   water. 
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JOB  XIX. 

JOB  XX. 

JOB  XXI. 

JOB  XXII. 

JOB  XXIII. 

JOB  XXIV. 

Size  of  pipe,  inches 

Length  ot  pipe,  feet 

Depth  of  trench,  feet 

8 

396 

7.7 

28 

8 
413 
10  D 
28 
0.92 

8 
413 
8.6 
26 
0.7 

8 
400 

9   1 
26 
0  728 

8 
670 
7.9 
24 
0.563 

8 
320 
6.7 
26 

Excavation  per  lin.  ft.  of  trench. 

cu.  yds 

0.65 

.536 

Trenching:— 

Total  Houre  per 
hours.     Un.  ft. 
43     0.1086 

Total  Hours  per 

houre.     lin.  ft. 

112     0.2711 

7     0.1169 

658     1.5932 

308     0  7457 

Total  Hours  per 

hours,     lin.  ft. 

58     0.1404 

3     0.0072 

222     0.5375 

371     0  8983 

2     0.0048 

Total   Hours  per 

hours,     lin.  ft  . 

74     0.1850 

8     0.200 

517      1.2925 

177     0.4425 

Total  Houni  per 
hours,     lin.  ft. 
85     0.1268 

'552     6:8239' 

'25     6:373" 
18     0.0269 

Total  Hours  per 
hours,     lin.  ft. 
47     0  1469 

138     0.3484 

258       0  8082 

Bottom  men.  convict 

Bailing 

347     0.3470 

2     0.0051 

"5    6:6is6' 

2     0  0082 

Scaffoldinc             

Total  labor  trenching 

. . .    .        530     0  8081 

1085     2.6270 

23     0.0556 
26     0.0629 

656     1.5882 

18     0  0435 
36     0.0870 

776     1.9390 

26     0  0650 
34     0.0850 

60     0.1500 

20     0  0500 
40     0.1000 
22     0.1500 

680     1.0149 

31     0.0462 
68     0.0988 

312     0  9749 

Pipelaving: — 

16     0  0404 

8     0  0250 

Pipe  layer's  helper 

38     0.0959 

23     0.0719 

Total  labor  pipe  laying 

Backfilling: — 

Team  and  one  man 

Teamster's  helpers 

By  hand    

54     0  1363 

19     0  0479 

30     0  0757 

33     0  0833 

49     0.1185 

31     0  0751 
26     0.0629 
69      0.1426 

54     0.1205 

14     0  0339 
2S     0.0678 
24     0.0581 

66     0.1598 

3     0.0072 
3     0.0072 

97     0.1450 

13     0  0194 

26     0.0388 

104     0.1104 

31     0.0989 

7     0.0219 
14     0  0438 
27     0  0843 

82     0.2069 

126     0.2806 

3     0.0072 
3     0  0072 

82     0.3000 

4     0  0100 
7     0.0175 

143     0.1686 

13     0.0193 
16     0.0239 

48     0  1500 

Dravage: — 

3     0.0076 

6     0.0187 

Helpers 

3     0.0076 

6     0.0152 

6     0.0187 

Total  labor  drayage 

6     0.0144 

51      0.1235 
51     0.1235 

6     0  0144 

17     0.0411 
17     0.0411 

11     0  0275 

40     0    1000 
26     0.0650 

29     0.0432 

44     0.657 
44     0.0657 

12     0.0374 

General  Service: — 

Foreman 

Water  boy 

24     0.0606 

33     0  0833 

8     0.0250 
8     0  0250 

Clearing  right  of  way 

57     0  1439 

102     0.2470 
1368     3  2875 

34     0.0822 
818     1.9651 

66     0.1650 
995     2.4315 

88     0.1314 
1037     1.5031 

16     0  0500 

729     1.1104 

419     1.3092 

Labor  hours  per  cu.  yd.,  trenchii 
Labor  hours  per  cu.  yd.,  backfilli 
Feet  of  pipe  laid  -with  one  barrel 
Summary  of  Costs: — 

1   2432 

2. 8554 

0   3050 

320 

$0,487 
0    100 
0  010 

0.597 
0.380 

2.2688 

0.22S3 

320 

$0,291 
0.100 
0  010 

2.6561 

0   4109 

320 

$0,360 
0.100 
0.010 

1.8123 

0.3011 

320 

$0,223 
0    100 
0.010 

I  8053 

ng 

■ 0.3184 

320 

0.2777 
320 

$0  2S0 

$0  181 

Cost  of  pipe  per  lin.  ft . 

'ii.'.'.'.'.'.'.'.".'.'.'.'. 

0    100 

0.010 

0.100 
0.010 

Total  cost  per  lin.  ft 

Contract  price  per  lin.  ft 

0.390 

0.380 

0.407 
0.380 

0.470 
0.380 

0.333 
0.380 

0.291 
0.380 

JOB   XXV. 

JOB  XXVI. 

JOB  XXVII. 

JOB  XXVIII. 

JOB  XXIX. 

JOB  XXX. 

Size  of  pipe,  inches 

Length  of  pipe,  feet 

:;;:;::::::::::: 

8 

250 

.63 

12 
305 
9.4 
28 
0  81 

12 
337 

8.9 
28 
0.76 

8 
160 
6.7 
26 
0  53 

10 
322 
9.8 
28 
0.8 

10 
311 
10  1 

Width  of  trench,  inches 

Excavation  per  Un.  ft.  of  trench, 

cu.  yds 

26 

0.506 

28 
0.87 

Trenching: — 

Total   Hours  per 
hours,      lin.  ft. 
77     0.3080 

Total   Hours  per 
hours,      lin.  ft. 
79     0.2557 

■442'    1:4491' 

19     6:6623 
12     0.0393 

Total   Hours  per 
hours,      lin.  ft. 
144      0.4273 

465      i:379S' 

"s   60237' 

8     0.0237 

Total  Hours  per 
hours,      lin.  ft. 
24      0.1500 

'172      1:6756' 

Total  Hours  per 
hours,     lin.  ft. 
97     0.3012 

'487      1:5124 

io    6:63ii 

2     0.0062 

Total  Hours  per 
hours,     lin.  ft. 
231     0  7427 

Top  men,  convnct 

'.'.'.'..        209     6 '8360 

577     i:8553' 

Bottom  men.  convict 

Bailing 

Bracing 

Scaffolding 

'.'.'.'.'.         "i     6!0240 

76     6:2443' 
45     0.1447 

292      1.1680 

552      1.8064 

14     0.0459 
39     0.1278 

625     1.8545 

21      0.0623 
52     0.1543 

73     0.2166 

15     0.0474 
30     0.0948 
38     0.1127 

196      1.2250 

6     0.0375 
9     0.0562 

596      1.8509 

16     0.0497 
39     0.1211 

55     0   170S 

IS     0  0559 
36     O.lllS 
42     0    1304 

929     2.9870 

Pipelaving: — 

12     0.0580 

43     0  7427 

Pipe  layer's  helper 

22     0.0880 

64     0.2058 

Total  labor  pipe  laying 

Backfilling: — 

33     0.1460 

8     0  0320 

53     0.1737 

14     0.0459 
28     0.0918 
22     0.0721 

15     0  0937 

4     0  0250 

8     0.0500 

17      1.1062 

107     0.9485 
9     0  0289 

Teamster's  helpers 

By  hand 

16     0.0640 

30     0.1200 

54     0.2160 

IS     0.0578 
183     0.5884 

Total  labor  backfilling 

64     0.2098 

:      0.0065 
4     0.0130 

83     0.2549 

"io    6:6296' 

29     0.1812 
"4     6:6256' 

96     0.29S1 

4     0  0124 
4     0.0124 

210     0.6751 

Drayage: — 
Man  and  team 

12     0.03S6 

Helpers 

3     0.0120 

3     0.0120 

12     0.0386 

Total  labor  drayage 

6     0.0195 

37     0.1213 
35     0.1144 

10     0.0296 

32     0.0949 
28     0.0831 

4     0.0250 

6     0.0375 
6     0.0375 

8     0.0248 

22     0.0683 
20     0.0621 

24     0.0772 

General  Service: — 

11      0   0550 

61     0.1961 

Water  boy 

11      0  0550 

48     0  1543 

Clearing  right  of  way 

22     0.1100 

440      1.6520 

72     0.2357 
747     2.4451 

60     0.1780 
851     2.5336 

12     0.0750 
256      1.5999 

42     0.1304 
797     2.4550 

109     0  3504 

Grand  total  labor 

1379     5.0382 

ig 

ing 

Labotfhours  per  cu.  yd.,  trenchii 
Laboifhours  per  cu.  yd.,  backfill 
Feet  of  pipe  laid  with  one  barrel 

Summary  of  Costs: — 
Labor  per  lin.  ft.  of  sewer 

2.3360 

0.4320 

320 

2.2301 

0.2622 

175 

SO. 343 
0.190 
0.018 

2.4401 

0.3357 

175 

$0,353 
0.190 
0.018 

2.3113 

0  3419 

320 

$0  215 
0    100 
0  010 

2.3136 

0.3782 

175 

$0,344 
0.150 
0.015 

3.4333 

0.7760 

175 

$0  272 

$0  616 

Cost  of  pipe  per  lin.  ft 

Cost  of  sand  and  cement  per  lin. 

ii^. '.'.'.'.  I'.  [[[[[][ 

0.100 

0.010 

0   150 
0.015 

>    Total  cost  per  lin.  ft 

:-  Contract  price  per  lin.  ft 

0.382 

0.380 

0  550 
0   515 

0.561 
0.515 

0.825 
0.380 

0.509 
0.385 

0   781 
0.385 

Job  19.  3  ft.  hard  clay  on  top.  Bottom  hard  and  sandy.  Water  for  100  ft.  In  bottom.  Job  20.  Hard,  yellow  clay  on 
top.  Bottom  very  hard  dry  sand.  Job  21.  Mostly  soft,  yellow  clay.  Wet  from  leaky  water  pipe.  100  ft.  hard,  red  sand  bottom. 
Job  22.  Hard,  yellow  clay  and  sand;  dry  ditch.  Heavy  rain  while  in  this  section.  Job  23.  Bog  clay  and  sand,  some  quick- 
sand; wet  bottom.  Job  24.  Top  2  ft.  filled  dirt;  water  at  top  of  old  surface;  old  earth  bog  clay;  water  not  serious.  Job  25.  Top 
2  ft.  filled  dirt;  water  at  top  of  old  surface;  old  earth  hog  clay;  water  not  serious.  Job  26.  Top  2  ft.  filled  dirt;  water  at  top  of 
old  surface;  old  earth  bog  clay;  water  not  serious.  Job  27.  Top  2  ft.  filled  dirt;  water  at  top  of  old  surface;  old  earth  bog  clay:  water 
not  serious.  Job  28.  Top  2  ft.  filled  dirt;  water  at  top  of  old  surface;  old  earth  bog  clay;  water  not  serious.  Job  29.  Soft  yellow  clay 
on  top;  for  150  ft.  had  5  ft.  of  stiff,  hard,  blue  clay  bottom.  Job  30.  Mostly  filled  material;  freezing  weather  and  top  caved  badly;  100 
ft.  very  wet;  cut  through  top  ot  old  culvert. 
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JOB  XXXI.  JOB  XXXII.  JOB  XXXIII.  JOB  XXXIV.  JOB  XXXV.  JOB  XXXVI. 

Size  of  pipe,  inches 8  S  8  8  8  8 

Length  of  pipe,  feet 789  347  451  396  386  450 

Depth  of  trench,  feet 6.6  7.6  9.3  9.3  8.9  77 

Width  of  trench,  inches 28  26  24  28  26  26" 

Excavation  per  lin.  ft.  of  trench,  cu.  yds 0  57 0.61 0 .  688  0.804  0.714  0.618 

Trentching: —  Total  Hours  per  Total  Hours  per  Total  Houre  per  Total  Houre  per  Total  Houre  per  Total  Houre  per 

houi^.     lin.  ft.  hours,     lin.  ft.  hours,     lin.  ft.  hours,     lin.  ft.  hours,     lin.  ft.  hours      lin   ft 

Top  men.  common 124     0.15716  59     0.17003  79     0.17517  116     0.29293  68     0.17440  33     0.07333 

Top  men.  convict - 

Bottom  men.  common 820     1.03927  398     1.14695  631     1   39911  525     1.32576  515     1.32083  527     iiinii 

Bottom  men.  convict 

BaiUng 83     0.10519  18     0.05187  26     0.05765  26     0.06565  11     0.02821  16     603556 

Bracing 15     0.01901  27     0.06818  

Scaffolding 

Total  labor  trenching 1042     1.32063  475     1.36885  736     1.63193  694     1.75252  594     1.52344  ~576     1.28000 

Pipelaying: — 

Pipelaver 57     0.07224  27     0.07781  21     0.04656  31     0  07828  13     0.03334  16     0  03556 

Pipe  layer's  helper 88     0.11153  50     0.14409  55     0.12195  52     0.13131  39     0.10002  43     o!0955S 

Total  labor  pipe  laying 145     0.18377  77     0.22190  76     0.16851  83     0.20959  52     0.13336  59     0.13111 

Backfilling: — 

Team  and  one  man 15     0.01901  17     0  04899  19     0.04213  14     0.03535  17     0  04360  14     0  03111 

Teamster's  helpere 30     0.03802  34     0  09798  38     0.08426  28     0  07071  34     0.08720  28     0  06222 

By  hand 96     0.12167  40     0.11527  37     0.08204  38     0  09596  43     0.11028  25     0.05556 

Totallabor  bacldiUing 141     0.17870  91     0  26224  94     0.20843  80     0.20202  94     0.24108  67     0.14889 

Drayage: — 

Man  and  team 16     0.02028  6     0.01729  6     0  01330  9     0.02273  8     0.02052  7     0.01555 

Helpers 18     0.02281  (i     0  01729  tt     0.01330  7     0.01767  1     0.00256  3     0.00667 

Total  labor  drayage ■. '34     0  04309  12     0.03458  12     0.02660  16     0.04040  9     0.02308  10     0.02222 

General  Service: — 

Foreman 57     0  07224  10     0.02882  34     0.07539  26     0.06565  14     0.03590  17     0.03778 

Water  boy 56     0.07097  10     0.02882  32     0.07095  26     0.06565  14     0.03590  17     0.03777 

Clearing  right  of  way -^ 

Total  labor  general  ser\'ice 113     0   14321  20     0  05764  66     0.14634  52     0.13130  28     0.07180  34     0.07SS5 

Grand  totallabor 1475     1   8694  675     1.94521  984     2.18181  925     2.33584  777      1.99276  746     1.65777 

Labor  hours  per  cu.  yd.,  trenching OTt  27244  '2.37  2.18  2TT33  "       TToT           ' 

Labor  hours  per  cu.  yd.,  backfilling 0.3135  0.43  0.303  0.251  0.338  0.241 

Feet  of  pipe  laid  with  one  barrel  of  cement 320  320  320  320  320  320 

Summary  of  Costs: — 

Labor  per  lin.  ft.  of  sewer $0,260  $0,245  $0301  $0,326  $0,279  $0,265 

Cost  of  pipe  per  lin.  ft 0.100  0   100  0.100  0.100  0.100  0.100 

Cost  of  sand  and  cement  per  lin.  ft 0.010  0.010  0.010  0.010  0.010  0.010 

Total  cost  per  lin.  ft 0.370  0.355  0.411  0.436  0.389  0.375 

Contract  price  per  lin.  ft 0.380  0.380  0.380  0.380  0.380  0.380 


JOB  XXXVII.     JOB  XXXVIII. 

Size  of  pipe,  inches 10  8 

Length  of  pipe,  feet 391  430 

Depth  of  trench,  feet 9.6  7.0 

Width  of  trench,  inches 30  26 

Excavation  per  lin.  ft.  of  trench,  cu.  yds 0.88 0  55 

Trenching: —  Total  Hours  per    Total  Hours  per 

hours,     lin.  ft.  hours,     lin.  ft. 

Top  men.  common 160     0.4092  117     0  2721 

Top  men.  con\nct ;^  - 

Bottom  men,  common 657     1.6803  411     0  95oS 

Bottom  men,  convict 

Bailing 91     0.2327  

Bracing         129     0.3299  63     0.1465 

Scaffolding _34     0.0869  ....      

Total  labor  trenching 1071     2.7390  591     1   3744 

Pipelaying: — 

Pipe  layer                        23     0  0588  36     0.0837 

Pipe  layer's  helper 69     0.1764  77     0.1791 

Total  labor  pipe  laying 92     0.2352  113     0.2628 

Backfilling: — 

Team  and  one  man 22     0.0585  

Teamster's  helpers 44     0.1170  ....      ■..•■■• 

Byhand VI     0.1816  124     0.2883 

Total  labor  backfilling 137     0.3571  124     0.2883 

Drayage: —  „ 

Man  and  team 11     0.0284  9     0.0209 

Helpers 8     0.0204  ....      

Total  labor  drayage 19     0.0488  9     0.0209 

General  Service: — 

Foreman        59     0.1253  15     0  0349 

Waterboy 43     0.1099  16     0.0372 

Clearing  right  of  way 

Total  labor  general  service 102     0  2352  31     00711 

Grand  total  labor 1421     3.6153  858     2.017o 

Labor  hours  per  cu.  yd.,  trenching 3.1124  2.4990 

Labor  hours  per  cu.  yd.,  backfilling 0  405S  0.5241 

Feet  of  pipe  laid  with  one  barrel  of  cement 175  320 

Summary  of  Costs: — 

Labor  per  Un.  ft.  of  sewer $0. 524  H  -.11 

Cost  of  pipe  per  lin.  ft 0   150  ?  AVn 

Cost  of  sand  and  cement  per  lin.  ft 0  015  0  O'O 

Total  cost  per  lin.  ft 0.689  0  402 

Contract  price  per  lin.  ft 0.385  0.380 


JOB  XXXIX.        JOB  XL. 


JOB  XLI. 


JOB  XLII. 


325 

8.9 
26 
0.71 


Total  Hours  per 
hours,     lin.  ft. 
75     0.2307 

471      r4492 


13 

21 


0  0400 
0  646 


580     1.7845 


13     0.0400 
37     0.1138 


50  0.1538 

14  0  0431 

28  0,0862 

23  0.0707 


65     0.2000 

11  0.0338 
8  0.0246 


19  0.0584 


0.1107 
0.0215 


43  0.1323 
757  2.3290 


2 

5133 

0 

2S1H 

250 

$0 

360 

0 

100 

0 

010 

0 

480 

0. 

380 

330 
8.5 
26 
0.68 


8 

8 

300 

370 

8.5 

6.3 

26 

26 

0.68 

0  505 

Total  Hours  per    Total  Hours  per    Total    Hours  per 
hours,     lin.  ft  .       hours,     lin.  ft.        hours,     lin.  ft. 
43     0.1303,  21     0.0700  28     0.0757 


401      1   2151 


28  0.0S4S 
6  0.0181 


478  1.4483 


19  0.0576 
41  0.1242 


380  1.2666 


14  0.0466 
2  0.0066 


273  0.7378 

"i  b'.bibs 


60  0.1818 

13  0  0393 

26  0.0786 

24  0  0724 


0.1903 


7  0.0212 
12  0.0362 


417  1.3898 

12  0.0400 

30  1.1000 

42  0.1400 

9  0.0300 

18  0.0600 

35  0.1166 

62  0.2066 

4  0.0133 

4  0.0133 


305  0.8243 


11  0.0297 
35  0.0946 


46  0.1243 


19  0.0574 


28  0.0848 
8  0.0242 


8  0.0266 


29  0.0966 
15  0  0500 


72 
72 


20 


0.1946 
0.1946 


0.0081 
0.0081 


0.0162 
0.0541 


36  0.1090 
656  1.9868 


44  0  1466 
573  1.9096 


20  0.0541 
449   1.2135 


2.1300 

0  2798 

250 

$0 
0 
0 

304 
100 
010 

0 
0. 

414 
380 

2 

0438 

0 

3038 

!50 

$0 

294 

0 

100 

0 

010 

0 

404 

0 

380 

Job  31.  200  ft.  heavv.  wel  clay;  lots  of  water;  400  ft.  sand  and  clay  wet;  200  ft.  with  clay  top  and  2  ft.  hard  clay  bottom. 
dry  Job  32  100  ft.  vellow  clay  and  wet  bottom.  50  ft.  of  caving  banks;  200  ft.  hard,  red  sand,  bottom  wet.  Job  33.  Hard,  yel- 
low sandy  clay  top  and  hard,  red  sand  bottom;  some  water  in  bottom  Job  34.  Hard,  ye  low  sandy  clay  top  and  hard,  red  sand 
bottom;  some  water  in  bottom.  Job  35.  Hard,  yellow  sandy  top  and  hard  red  sand  bottom;  some  water  in  botto^^^ 
Hard,  yellow  sandy  clay  top  and  hard,  red  sand  bottom;  some  water  in  .bottom  Job  3..  Sand  for  most  part  and  lots  of  water 
100  ft  tight  sheeted,  job  38.  Wet.  sandv,  some  quicksand.  Job  39.  Bluish  joint  clay  top;  sandy  bottom,  wet.  Job  40.  loO  ft.  red 
sand  bottom    wet;   150  ft    heavy  clay  with-2  ft.  fill  on  top.     Job  41.    Red  sand,  hard  wet  bottom.    Job  42.   Easy  digging,   sand  soli,  dry. 
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Specifications  for  Constructing    Petro- 

lithic  Pavement  with  Tamping 

Roller. 

A  description  of  the  Petrolithic  Rolling 
Tamper  and  its  operation  in  constructing 
oiled  ror.ds  was  published  in  our  issue 
of  April  17.  One  of  the  cities  men- 
tioned as  having  used  this  device  was 
the  city  of  Santa  Monica,  Cal.  In  the  last 
report  of  the  Department  of  Highways  of 
California  the  specifications  in  force  at 
Santa  Monica  for  this  class  of  street  work 
were  published  in  full  and  are  of  sufficient 
interest  to  be  reprinted.  These  specifica- 
tions are  as  follows : 

(i)  Contractors  shall  use  the  tamping 
roller  approved  by  the  Superintendent  of 
Streets  and  Board  of  Trustees  of  the  City 
of  Santa  Monica  for  all  work  under  these 
specificalions. 

(2)  The  streets  shall  be  plowed  to  a 
depth  of  6  in.  and  graded  evenly  with  a 
crown  to  conform  to  the  established  height 
at  center  of  street,  and  properly  pulverized 
with  said  tamping  roller.  Said  tamping 
roller  shall  be  weighted  from  two  to  three 
tons,  and  to  form  a  solid  base  up  to  4  ins. 
from  top. 

(3)  Where  there  is  no  cement  or  paved 
gutter,  then  the  gutter  3  ft.  wide  out  from 
curb  shall  be  done  in  the  following  man- 
ner :  Remove  the  earth  6  ins.  deep  below 
finished  grade  by  the  use  of  a  grading  ma- 
chine, leaving  earth  so  removed  in  the 
street;  then  loosen  bottom  lightly,  apply 
water  sufficiently;  then  apply  lyi  gallons 
of  oil  to  each  square  yard  of  surface,  even- 
ly; refill  three  inches  of  loose  earth  and 
water  sufficient ;  tamp  this  evenly  and 
solid,  by  using  a  wagon  or  truck  with  four- 
inch  width  of  tires,  weighted  sufficiently 
to  make  a  solid  base;  then  back  fill  to 
grade.  Gutters  at  street  intersection,  as 
indicated  by  plans,  shall  be  of  double  width 
and  constructed  as  hereinbefore  mentioned. 

(4)  When  the  street  is  properly  graded, 
pulverized,  and  tamped  solid  to  within  4 
ins.  from  the  top,  then  apply  water  suffi- 
cient to  thoroughly  and  evenly  dampen 
to  a  proper  consistency,  4  ins.  deep ;  loosen 
with  a  cultivator  lightly  set  so  as  not  to 
disturb  sub  base ;  then  the  oil  shall  be  ap- 
plied as  follows :  The  street  shall  be 
coated  evenly  with  oil  at  the  rate  of  three- 
fourths  of  the  amount  to  be  used ;  then 
plow  the  oil  under  4  ins.  deep  with  a  gang 
plow,  commencing  at  center  of  street;  then 
harrow  diagonally  two  ways,  and  then 
tamp  with  tamping  roller  weighted  to  pene- 
trate 4  ins.  evenly  and  solid  to  within  I^ 
ins.  of  the  top ;  then  run  a  road  grader  or 
scarifier  over  entire  ;surface  lightly,  to 
make  the  street  an  even  grade;  then  har- 
row and  apply  sufficient  water;  then  apply 
the  second  coat  of  one-fourth  of  the 
amount  of  oil  to  be  used,  evenly  spread 
over  entire  surface  of  street ;  then  harrow 
and  tamp  with  tamping  roller  evenly  and 


solid  to  top;  then  tamp  gutters  eighteen 
inches  wide  out  from  curb  with  a  wagon 
or  truck  weighted  with  four  tons,  as  here- 
inbefore specified.  The  work  and  material 
under  this  section  to  be  done  the  full 
width  of  the  street  and  over  the  oil  base 
of  gutters  as  specified  in  Section  III  of 
these  specifications. 

(/)  JValcr  and  Sediment.  All  crude 
petroleum  shall  be  tested  for  water  and 
sediment. 

(g)  Test  for  IVatcr  and  Sediment.  The 
"gasoline  test"  shall  be  used  to  determine 
the  amount  of  water  and  sediment.  Said 
test  shall  consist  of  equal  parts  of  crude 
petroleum  and  68°  Baume  gasoline,  mixed 
in  a  glass-stoppered  glass  cylinder  and  left 
to  stand  twenty-four  hours ;  thereupon 
reading  shall  be  taken  and  the  percentage 
of  water   and   sediment   determined. 

(/i)  Deductions.  Deductions  for  water 
and  sediment  in  crude  petroleum  will  be 
made  in  e.xact  proportion  to  the  percent- 
age of  such  water  and  sediment  found. 
Deductions  for  shortage  in  volume  will  be 
made  in  the  exact  number  of  gallons  tank 
wagons  are  found  to  be  short  on  delivery, 
(f)  Tank  Wagons.  All  tank  wagons 
used  for  delivering  the  crude  petroleum 
must  first  be  submitted  to  the  street  super- 
intendent, who  shall  gauge  and  stamp  into 
the  steel  head  of  said  tanks  the  capacity  in 
gallons  said  tanks  will  contain,  and  no 
figures  of  capacity  will  be  accepted  other 
than  the  official  rating  given  by  the  street 
superintendent. 

(;')'  All  oil  to  be  used  shall  be  tested 
by  an  oil  inspector  employed  by  the  street 
superintendent  for  that  purpose. 

(fe)  Oil  shall  be  tested  at  tanks  before 
delivery  upon  work,  and  if  same  shall  not 
comply  with  specifications,  it  shall  not  be 
delivered  at  the  work. 

5.  Culverts. 
Culverts  shall  be  plased  wherever  desig- 
nated on  the  profiles  or  plans  of  the  street 
on  file  in  the  office  of  the  City  Examiner. 
They  shall  be  of  the  character  and  dimen- 
sions shown  in  the  profile  or  plan  and  de- 
scribed in  the  specifications  named  in  the 
ordinance  of  intention. 

Wherever,  upon  any  street  or  alley,  any 
cement  crosswalks,  cement  giUters,  or  any 
paving  and  machine  work  are  impracti- 
cable, then  the  same  shall  be  done  in  same 
manner  by  hand  work  under  the  direction 
of   the   superintendent  of  streets. 

The  contractor  will  be  held  responsible 
for  all  damages  to  curbs,  gutters,  cross- 
walks, flumes,  etc.,  that  may  be  caused  by 
him  in  the  performance  of  the  work.  When 
water  or  oil  is  to  be  applied  the  condition 
of  the  soil  shall  be  subject  to  the  approval 
of  the  superintendent  of  streets.  The 
contractor  shall  be  required  to  examine 
all  plans  for  the  above  work  on  file  in  the 
oflice  of  the  City  Engineer. 

(5)  The  quantity  of  crude  oil  to  be  ap- 
plied  to  be   2H   gallons    for   every   square 


yard  of  surface  of  heavy  soil,  and  three 
gallons  for  every  square  yard  of  light 
sandy  soil,  unless  otherwise  specified,  from 
curb  to  curb,  where  there  is  no  gutter,  and 
\vhcrc  there  are  cement  or  paved  gutters, 
then  from  gutter  to  gutter,  and  at  all  in- 
tersections of  streets  and  alleys  to  property 
line  on  both  sides. 

(6)  The  oil  shall  be  from  12°  to  14° 
gravity,  Baume  test,  at  a  temperature  of 
60°  Fahrenheit,  and  contain  from  40  per 
cent  to  60  per  cent  of  "D"  grade  asphalt, 
to  be  subject  to  the  gasoline  test  for  water 
and  foreign  matter,  and  riot  to  contain 
over  2  per  cent  of  water  or  foreign  matter, 
and  heated  to  a  temperature  sufficient  to 
run  freely  from  a  sprinkler  or  tank ;  pro- 
vided, however,  that  in  dry  or  dusty  soil 
20  gallons  of  water  must  be  used  every 
nine  square  feet  or  road  surface  before  ap- 
plying the  oil.  The  contractor  shall  pro- 
vide an  analysis  of  oil  furnished  when 
called  for  by    the  street  superintendent. 

(7)  To  insure  the  quality  and  quan- 
tity of  all  oil  used  under  these  specifica- 
tions, the  contractor  shall  deliver  said  oil 
into  the  city's  tanks  at  the  corporation 
yard,  there  to  be  tested  for  gravity,  water, 
and  foreign  substance,  by  the  street  super- 
intendent or  his  assistant,  whose  duty  it 
shall  be,  after  said  tests  are  made,  to  heat, 
measure  and  deliver  said  oil  into  such  tank 
wagons  as  may  be  used  to  deliver  and 
spread  the  oil  on  the  street;  and  oil  so 
handled  at  city  tanks   shall  be  subject  to 

a   charge  of  cents  per  barrel,   said 

charge  to  be  paid  by  the  contractor  to  the 
City  of  Santa  Monica.  A  complete  record 
of  all  these  transactions  shall  be  kept  by 
the  street  superintendent. 

(8)  The  contractor  shall  erect  a  fence 
and  keep  a  proper  barrier  along  the  line 
of  said  work  and  across  the  ends  of  same 
both  day  and  night,  and  to  maintain  red 
lights  between  sunset  and  sunrise,  and  post 
all  legal  notices  and  signals  as  to  the  state 
of  the  roadway  or  street  during  the  prose- 
cution of  the  work. 

Reference  is  hereby  made  to  the  general 
specifications  now  in  force  for  the  grading 
of  streets  within  the  City  of  Santa  Moni- 
ca, including  all  ordinances,  etc. 

(9)  The  work  shall  be  performed  un- 
der the  supervision  of  the  City  Engineer 
and  street  superintendent.  Also  subject  to 
the  approval  of  the  Board  of  Trustees  of 
the  City  of  Santa  Monica,  or  their  au- 
thorized agents. 


A  new  agreement  for  the  building  of  a 
railway  between  Tientsin  and  Chinkiang 
has  been  reached  which  will  provide  that  a 
British  syndicate  shall  build  the  southern 
half  of  the  line  with  its  own  funds,  while 
a  German  syndicate  will  do  the  same  for 
the  northern  half.  A  certain  period  will 
be  allowed  the  foreign  s>Tidicates  to  run 
the  line,  after  which  it  shall  be  allowable 
for  the  Chinese  to  redeem  the  railway. 


July  24,  1907. 
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Itemized  Cost  of  Two  Telephone  Lines. 

In  uur  issue  of  July  10  the  itcmi/cd  cost 
of  a  telegraph  line  was  given.  Similar 
data  for  telephone  construction  are  given 
herewith.  Two  short  lines  were  built,  one 
10  miles  long  and  the  other  14  miles  long. 
The  cost  of  the  10  mile  line  was  as  fol- 
lows per  mile: 
Labor : 

1.7   days   foreman   at   $4.00 $6.80 

1.7    days    sub-foreman    at    $3.00....     5.10 

4.0  days   climbers   at   $2.50 10.00 

10.5   days   groundmen    at    $2.25 23.63 


t;.o   days    total    at    if3.11> $55-53 

Materials : 

28   poles    at   $1.50 $  42.00 

28   cross   arms   at  $0.15 4.20 

28  steel  pins   at  0.04 1. 12 

28  glass  insulators  at  0.04 1.12 

56  lag  screws  and  washers   at  0.015    0.84 

305  lbs.  No.  9  galv.   wire  at  0.042..  12.81 

Total   materials    $62.09 

Total  labor  and  materials $117.62 

More  than  90  per  cent  of  the  poles  were 
25  ft.  long.  The  rest  were  30  to  40  ft.  in 
length. 

The  cost  of  the  14  mile  line  was  as  fol- 
lows per  mile: 
Labor : 
2.2  days    foreman    at   $3.50 $  7-70 

2.2  days  sub- foreman  at  $3.00 6.60 

5.3  days    climber  at  $2.75 14.58 

1 1.4  days  groundman  at  $2.25 25.64 

21.5  days   total   at   $2.54 $54-52 

Materials : 

32   poles    at   $1.50 $48.00 

32   brackets   at   0.015 0.48 

380  lbs.  No.  8  galv.  wire,  0.042; 15.96 

10  lbs.  No.  9  galv.  wire,  0.042 0.42 

1'/..   lbs.   fence  staples,  0.025 0.04 

32    insulators,   0.04 1.28 

Total   materials    $66.18 

Total  labor   and   materials    $120.70 

2  telephones  at  $12.50 $  25.00 

200  ft.  office  wire    $     l-40 

Considering  the  low  cost  of  telephone 
lines  of  this  character,  it  is  surprising  that 
they  arc  not  more  frequently  built  for 
use  on  corstruction  work.  For  temporary 
purposes,  a  much  cheaper  kind  of  poles 
could  be  used.  For  example,  a  very  sub- 
stantial pole  could  be  made  by  nailing  to- 
gether two  i.x4-!n.  boards,  so  as  to  form 
a  post  having  a  T-shape  cross-section. 
Such  a  pole  would  contain  only  two- 
thirds  of  a  foot,  board  measure  (2-3  ft. 
B.  M.)  per  lineal  foot  of  pole.  At  $24 
per  M  for  the  boards,  a  pole  20  ft.  long 
would   cost  32  cts. 

Hence  the  poles  would  cost  less  than 
$10  per  mile  of  line.  The  No.  9  wire 
would  ordinarily  cost  less  than  $13  per 
mile,  and  $3  more  would  cover  the  cost  of 
the  remaining  line  materials,  making  a 
total  cost  of  $26  per  mile  for  materials. 
We  have  no  data  as  to  the  labor  of  erecting 


such  a  line,  but  it  would  certainly  be  less 
than  $15  per  mile;  and  in  soil  where  post 
hole  diggers  could  be  used,  the  cost  would 
be  considerably  less.  In  fact,  a  telephone 
line  built  for  $35  a  mile  might  easily  be 
obtained  under  fairly  favorable  conditions. 
Moreover  it  could  be  taken  down  and  used 
many    times    on    subsequent    construction. 


LETTERS  TO  THE  EDITORS. 


The  Best  Way  to  Construct  Concrete 
Curb  and  Gutter. 

Sirs:  What  is  the  best  way  to  construct 
concrete  curb  and  gutter?  Should  the  curb 
wall  and  gutter  slab  be  built  in  one  piece 
or  should  they  be  built  separately — in  two 
pieces — and  if  built  in  two  pieces  where 
should  the  plane  of  separation  be  made? 
The  writer  can  perhaps  best  make  his  ques- 
tion clear  by  means  of  a  sketch ;  this 
sketch,  by  the  way.  represents  actual  ex- 
amples of  curb  and  gutter  work  as  de- 
scribed   in    recent    issues    of    Engineering- 
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Fig.  1. 
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Contracting.  Figure  i  shows  a  one-piece 
or  monolithic  curb  and  gutter;  Fig.  2 
shows  a  two-piece  curb  and  gutter  in  which 
the  curb  wall  is  built  first  and  the  gutter 
slab  butted  against  it  with  the  structural 
joint  at  a-b;  and  Fig.  3  shows  a  two-piece 
construction  in  which  the  gutter  slab  is 
built  first  and  the  curb  wall  set  on  it  with 
the  structural  joint  at  c-d.  The  three  fig- 
ures show  three  different  methods  of  con- 
struction. What  are  the  advantages  and 
disadvantages  of  each  and  which  is  the  best 
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and  why  is  it  best?  The  writer  has  his 
own  opinions  in  the  matter,  but  never  hav- 
ing built  any  concrete  curb  and  gutter 
would  be  glad  to  learn  from  those  who 
possess  that  experience.  The  first  question 
to  be  answered  would  seem  to  be  whether 
a  one-piece  structure  like  that  shown  in 
Fig.  I  or  a  two-piece  structure  like  that 
shown  in  either  Fig.  2  or  Fig.  3  is  generally 


the  most  efficient  for  its  purpose,  keeping 
in  mind  ease  and  cost  of  construction  as 
well  as  solidity  and  durability.  The  second 
question  is,  naturally,  which  of  the  two- 
piece  structures,  Figs.  2  and  3,  is  gener- 
ally the  most  efficient  when  similarly  com- 
pared?    If  any  of  the  many  engineer  and 


c 

Fig.  3. 
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contractor  readers  of  Engineering-Contract- 
ing can  elucidate  these  questions  the  writer 
for  one  will  be  greatly  indebted  to  him. 
Very  truly.  "Engineer." 

Chicago,  111.,  July  10,  1907. 

(We  shall  be  glad  to  receive  and  pub- 
lish any  communications  on  the  subjects 
suggested  by  our  correspondent. — Editors.) 


How  to  Compute  the  Cross- Section  of  a 
Curved  Street  Paving. 

Sirs :  Referring  to  an  article  on  above 
subject  in  your  issue  of  June  I3th,  1907,  I 
beg  to  oflfer  the  following  as  a  simple  and 
practical  method. 

The  formula  is  based  on  the  principle 
that  the  area  within  a  parabolic  curve  is 
two-thirds  of  the  area  of  a  rectangle  of 
which  one  side  is  the  chord  and  the  other 
the  rise  of  the  parabola. 


Referring  to  the  accompanying  figure,  the 

desired    area    between   the   curves   and   the 

end   verticals   is  evidently  the  area  of  the 

rectangle  ab,  plus  the  area  within  the  upper 

curve  and  minus  the  area  within  the  lower 

curve ;  or 

2  2 

area  =  ab  -|-  -5  ad  —  "5  ^<^ 

whence  area  =  -3  [3b  +  2(d  —  c)]. 

Giving  a,  b,  c  and  d  the  values  used  in 
the  example  in  your  article,  we  have : 

27 
area  ,=  -^  [3  X  1-125  -|-  2(1  -  .583)]  = 

37.881  sq.  ft. 

Your  formula  gives  37.07  sq.  ft.  or  about 
one-half  of  one  per  cent  more,  probably 
due  to  the  use  of  circular  curves. 

For  flat  curves  as  in  this  case  the  circle 
and  parabola  coincide  closely,  while  the  lat- 
ter is  much  more  convenient  for  laying  out 
vertical  curves  in  the  field.     Respectfully, 
Henry  A.  La  Chicotte. 

21  Park  Row,  New  York,  June  26,  1907. 
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Engineers'  Pocketbook  of  Reinforced  Concrete.'' 

i:\    I     I  II     II  i.iniNKi  h  II.  (  .  I-..,    M.    1- 
(CoiitimuMl    Irdiii    I'Jigiiuiriiig-CoiitractinK,   July    lo,    n/i/.) 

Example  of  Building  Designed  According  to  the  Fore- 
going Principles. —  In  .■nUr  i.i  iUii>tr;iU-  ilir  um-  oI  iju-  tallica 
nivi'ii  under  Huikling  Di'sigii,  and  to  turtluT  illustiato  tlic 
principles  underlying  the  design  of  rait  foundations,  the  fol- 
lowing example  is  given. 

It  is  rciiuircd  to  design  a  warehouse,  60  by  60  ft.  square, 
6  stories  in  height,  with  basement.  In  the  southeast  corner, 
above  the  roof,  is  a  garner,  weighing  with  contents,  200,000 
lbs.  The  live  load  on  floors  is  182  lbs.  per  sq.  ft.,  and  on  tlie 
roof,  the  live  load  is  78  lbs.  per  sq.  ft.  The  property  on 
the  north  is  not  occupied,  but  must  not  be  encroached  upon. 
On  the  east  stands  a  heavy  warehouse  without  basement, 
hence  its  foundations  are  comparatively  shallow  so  that, the 
basement  of  the  new  building  is  2  ft.  below  the  bottom  of 
foundations  of  this  property.  Soil  is  stratified,  sustaining  a 
pressure  of  5,000  lbs.  per  sq.  ft.  Time  prevents  the  driving  of 
piling,  which  also  would  endanger  the  adjoining  building. 

.•\  reinforced  concrete  mat  and  raft  foundation  is  decided 
upnii. 

The  Calculations,  based  upon  a  1  ;6  mixture  of  Portland 
cement,  sand  and  crushed  stone  passing  a  ^-in.  ring,  are  as 
follows,  for  the  1st  to  6th  floors  inclusive,  assuming  that 
beams  are  spaced  7  ft.  6  ins.  on  centers,  and  that  girders  are 
spaced  15  ft.  on  centers: 

Slabs. — .'Kssuming  a  span  of  7  ft.,  and  a  dead  load  of  64 
lbs.  per  sq.  ft., 

182  +  64  =  246  lbs.  per  sq.   ft. 
Referring  to  table  p.  80,t  and  taking 

p  =  0.006  and   C  =  580,   h  =  5   ins. 
The  steel  area  per  foot  is  .288  sq.  ins.,  from  same  table. 

Assuming  J-2-in.  rods  as  reinforcement,  by  table  p.  58t 
their  area  is  seen  to  be  0.196  sq.  ins.  The  spacing  accord- 
ingly is 


CU'.m 
O.l'SS 


X  12  =  8s  ins.  on  centers. 


where  no  fabric  is  used. 

Beams. — We  approximate 
W  =  8  X  246=1.968  lbs.  per  ft.  of  beam,  including  tin-  weight 
of  the  beam,  and  assuming  a  beam  12  ins.  wide. 

For  1  in.  width  of  beam. 


19(i8 
12 


104  lbs. 


Table  p.  78,  for  span  of  IS  ft.,  gives  a  depth  of  26  ins. 
for  a  load  of  177  lbs.  For  164  lbs.  the  depth  is  25  ins.,  giv- 
ing a  beam   12x25  ins.,  or  12x20  ins.  below  the  sl.ib 

The  same  table  gives  steel  area  for  1  in.  width  between 
0.199  and  0.182;  assuming  0.190  sq.   ins., 

0.190  X  12  =  2.28   sq.   ins. 
.Assuming  8  rods, 

228 -^  8  =  .285  sq.  ins., 

which  corresponds  to  a  diameter  of  -^  ins. 

Later  will  be  shown  that  two  extra  rods  are  laid  in  such 
beams  as  support  the  columns  on  a  cantilever.  All  rods  are 
to  be  carefully  fastened  in  a  frame  before  being  placed. 

Girders. — 

1,968X15  =  29.520    lbs.    concenlratod    load. 

29.520  X  15 
Hence  M  =  -. X  12=  1,328.400  in.  lbs.       . 


•Copyrighted.    1907,    by    the    Myron    C.  Clark  Publishing:  Co. 
tRnprint   nf    iiasos    78    lo    s:!.    ICnRinper."!'    t^O(ki'tlic:ok    of    lioiu- 
foroprt  Coiu'iPto  Is  given   im  pages  fi7  and   i!.S  nf   this   issue. 

tTable  referred  (o  as  lioiiie  on  page  uS  is  a    lal>lc  giving  diani- 


Selecling    a    wiillh    ol    10   ins.,    the    mmnent    for    i    in     width 
heconies 


M 


1,328,400 

,  10    ■ 


=83,025  in.  lbs. 


In  l.ihle  p.  79,  ue  interpolate  between  a  .l6-in.  deptli  at 
116,700  in.  lbs.,  .iiid  ;i  30-in.  depth  ;it  81,540,  and  find  a  depth 
of  30.3  ins.  for  83.025  in.  lbs.,  leaving  the  girder  practically 
16x25  ins.  below  the  slab. 

The  same  table  gives  the  steel  area,  by  interpolating 
between  0.278  and  0.232,  at  0.234  sq.  ins. 

16X0.234  =  3.744  sq.  ins. 


\ 


,  1  *)        /^  /ijfjr 

I  ■  ■  ■  I  ■  I 


Q 


Garner 

weighioq 

ZOO.OOOlba. 


1 !    ■    ■       P       ■ 


t   7  V 


■/2*.^o--l  /e'.^s' 


-y  -ISO-- 


ISO- 


I     <     I     i    _i — I 


1 


B>a^>crT}Cnt 


'T^ 


Section   Through    Building. 

.Vssumiii.u  8  rods,  and  cunsullin,g  table  p.  58, 

3.744 
— o —  =  .468  sq.  in. 

or  8  rods,  Y^  in.  in  diameter. 

Eight  J4"''1-  rods  are  acceiUed.  as  no  attention  Ikis  been 
]ia!d  to  the  f;ict   tli.il    the  .girder  is  continuous. 

Location  of  Stirrups  for  Beams. — The  net  span  of  the 
beam  is  seen  to  be  13  ft.  8  ins.,  the  depth  being  25  ins.  Usin.g 
Mr.  Ransome's  empirical  rule  for  spacing  stirrups,  (see  page 
74*)    they   wcuild   be   located   6':j   ins.,   12',  j   ins.,   IS-V;,    ins.,  and 


+  i(\ui,.-   i  \;i^:i  I  ,.-,1     1,1    rto     1,,-iiiK     ,,11     |i(i^t 

elcr  and  area  of  circles,  not  reprinted. 


•Mr.  v..  T,.  Ransome's  empirical  rule  for  spacing  stirrups  is  to 
l>]aee  tlie  first  a  distance  from  tlie  end  of  a  beam  enrresp()nding  to 
t)ue-(tuarter  tlie  dei»tli  nf  tlio  beam,  tlie  second  a  distance  of  one- 
half  the  deiith  of  tlir  beam,  beyond  the  first,  the  third  a  distance 
nf  tbrec-qu.-irters  the  depth  nf  tlie  beam  bpynud  the  sei-nud  and 
the  fnurlh  a  dislauee  nf  the  depth  nf  the  beam  lievnnd  the  third. 
Having  fnund  this  rule  \-ery  simple,  praetleal  and  enrrospnnding 
with  calculations,  the  author  generally  employs  the  same. 
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25  ins.  apart,  from  the  end  of  the  beam.  This  leaves  a  space 
of  39}^  ins.  in  the  center  of  the  span,  which  is  too  great.  To 
eliminate  this,  the  spacing  adopted  is  6  ins.,  14  ins.,  20  ins., 
and  26  ins.,  thus  making  the  central  space  32  ins.,  and  em- 
ploying 8  stirrups,  the  material  used  for  same  being  j4-in. 
square   bars. 

Stirrups  for  Girders  are  e.ilculated  and  located  in  the 
same  manner  as  for  beam.s. 

Wall  Girders. — The  load  is  one-half  the  regular  girder 
load,  or  14,760  lbs.,  plus  the  weight  of  the  curtain  wall  be- 
tween pilasters,  which  is  13.500  lbs. 

Formula   for   M,   with   uniform   and   cuncentrated   load   is 


(14,760         13.500\ 


5  X    12 


907,0,50 


in.    lbs. 

Assuming    the    same    depth    as    for    the    other   girders,    their 

breadth   will   be 


78 -f  64=142    lbs,  per  sq.  ft. 
Since  a   more  carefully  graded  concrete  will  be  used   in  the 
roof  to  increase  its  impermeability  to  water,  the  value  for  C 
can  be  higher,  and  p  will  be  higher. 

Taking  p  =  0.008,  and  C  =  680, 
table  page  83  gives  for  142  lbs.  load  and  15  ft.  span,  a  depth 
I  if  5  ins.,  and  a  steel  area  of  0.384  sq.  in.,  or,  by  table,  p.  58, 
using  -J^-in.  rods,  their  spacing  is 

.0.30G8 
...,p  I    X  12  =  OJ  ins.  on  centers. 

Roof  Beams  and  Roof  Girders  are  calculated  alike.    Ap- 
pro.\imately 

W  =  142  X  8.5=  1,207    lt)S.    per    linear    foot,    including   weight 
of  beam. 

Selecting  a   width   of  10  ins., 

W  =  ^^  =  121  lbs. 


(Rei.rinted  from  pages  S2  and  S3  of  forthcoming;  book.  Engineers'  Pocket  hook  of  Reinforced  Concrete.) 

Safe  Loads  per  Sq.  Ft.  and  Steel  Area  for  Slabs.*  Safe  Loads  per  Sq.  Ft.  and  Steel  Area  for  Slabs— Continued.* 


Either  continuous  or  fi.xed  at  the  4  edges. 


1 

Safe  load  per  s<i.  ft.,  including 
weight  of  slab. 

Span  in  Feet. 

h 
ins. 

4 

5 

6 

7 

g 

9 

in 

1 1 

p=0.004;  C=460. 

Either  continuous  or  fixed  at  the  4  edges. 


3J 
4 

44 
5 
6 
7 


325 

486 
679 
787 
1028 
1606 
2314 
3148 


208 
311 
435 

504 

658 

1028 

1481 

2015 


144 
216 
302 
350 
457 
714 
1028 
1400 


106 

159 
222 
257 
336 
524 
756 
1028 


81 
122 
170 
197 
257 
402 
579 
787 


64 
96 
134 
156 
203 
317 
457 
622 


52 

78 
109 
126 
164 
257 
370 
504 


=0  008;  C=680. 


3 

631 

34 

943 

4 

1317 

4* 

1527 

5 

1955 

« 

3117 

7 

4488 

8 

6110 

404 

603 

843 

977 

1277 

1995 

2873 

3910 


281 

419 

585 

B7S 

S77 

13.su 

1995 

2715 


206 

308 

430 

499 

651 

1018 

1460 

1995 


158 
236 
320 
382 
499 
779 
1122 
1527 


125 
180 
260 
302 
394 
616 
887 
1207 


101 
151 
211 
244 
319 
499 
718 
978 


p=0.012;  C=700. 


44 

64 
90 
104 
136 
212 
306 
416 


p=0.006;  C 

=580. 

3 

480 

307 

214 

157 

120 

95 

77 

63 

34 

717 

459 

319 

234 

179 

142 

115 

95 

4 

1001 

641 

445 

327 

250 

198 

160 

132 

44 

1161 

743 

516 

379 

290 

229 

186 

154 

5 

1517 

971 

674 

495 

379 

300 

243 

200 

6 

2370 

1517 

1053 

774 

592 

468 

379 

313 

7 

3412 

2184 

1517 

1114 

853 

674 

546 

451 

8 

4644 

2973 

2065 

1517 

1161 

918 

743 

614 

83 
125 
174 
202 
264 
412 
594 
808 


P= 

0.010;  C 

-=700. 

3 

698 

447 

310 

228 

174 

138 

112 

92 

3* 

1043 

667 

463 

340 

261 

206 

167 

138 

4 

1457 

936 

648 

476 

364 

288 

233 

193 

4* 

1690 

1081 

751 

552 

422 

334 

270 

223 

5 

2206 

1412 

981 

720 

552 

436 

353 

292 

6 

3448 

2206 

1532 

1120 

862 

681 

552 

456 

7 

4964 

3177 

2207 

1621 

1241 

981 

794 

656 

8 

6758 

4326 

3004 

2207 

1699 

1335 

1081 

894 

3 

743 

475 

330 

243 

186 

147 

119 

98 

34 

1109 

710 

493 

362 

277 

219 

177 

147 

4 

1549 

991 

66S 

506 

387 

306 

248 

205 

44 

1797 

1150 

790 

587 

449 

355 

288 

238 

5 

2347 

1502 

1043 

766 

587 

464 

375 

310 

6 

3666 

2347 

1630 

1197 

917 

724 

587 

485 

7 

5280 

3379 

2347 

1724 

1320 

1043 

845 

698 

8 

7187 

4599 

3195 

2347 

1797 

1420 

1150 

950 

Safe  Load  per  sq.  ft.,  including 
weight  of  slab. 

1^ 

■-  CT 
O  tf) 

lb. 

o 

&« 
Q 

d. 
in. 

1 

h 

Q 
in. 

sq.  in. 

5' 

Safe  moment 
^     of  resistance. 

i 

Span  in  feet. 

12 

13 

14   I   15 

1 

h 
ins 

P- 

=0.004: 

C=460 

36 

38 

2i 

.108 

3120 

3 

54 

46 

45 

2 

.132 

4670 

■tt 

75 

64 
74 

51 

58 

3 
3 

.156 
160 

6520 
7580 

4 

87 

64 

56 

44 

114 

97 

84 

53 

64 

4 

.192 

9870 

5 

178 

152 

131 

114 

77 

0 

.240 

15420 

6 

257 

219 

189 

165 

90 

6 

.288 

22220 

7 

350 

298 

257 

224 

103 

7 

.336 

30230 

8 

P 

=0.006; 

C=580 

53 

45 

39 

34 

38 

24 

} 

.162 

4610 

3 

86 

68 

58 

51 

45 

2} 

} 

.198 

6880 

34 

111 

95 

82 

71 

51 

34 

i 

.234 

9610 

4 

129 

110 

95 

83 

58 

34 

1 

.252 

11150 

44 

168 

144 

124 

108 

64 

4 

1 

.288 

14560 

5 

263 

224 

193 

168 

77 

5 

.360 

27750 

6 

379 

325 

278 

243 

90 

6 

.432 

32760 

7 

516 

440 

379 

330 

103 

7 

.504 

44590 

8 

p=0.008; 

C=680 

70 

60 

52 

45 

38 

2J 

} 

.216 

6060 

3 

105 

98 

77 

67 

45 

2} 

5 

.264 

9050 

34 

146 

125 

107 

94 

51 

3J 

.312 

12640 

4 

170 

145 

125 

109 

58 

34 

.336 

14660 

44 

222 

189 

163 

142 

64 

4 

.384 

19150 

5 

346 

295 

254 

'lOO 

( < 

5 

.480 

29930 

6 

499 

425 

366 

319 

90 

6 

.576 

43090 

7 

518 

499 

434 

103 

103 

7 

.672 

58650 

8 

P- 

=0.010; 

C=700 

78 

66 

57 

50 

38 

24 

i 

270 

6700 

3 

116 

99 

85 

74 

45 

3 

330 

10010 

34 

162 

138 

119 

104 

51 

3 

} 

390 

1.3990 

4 

188 

160 

138 

120 

58 

3 

420 

10220 

44 

245 

209 

180 

157 

64 

4 

480 

21180 

5 

383 

320 

281 

245 

77 

5 

1 

600 

31100 

6 

552 

470 

405 

353 

90 

6 

720 

47660 

V 

751 

640 

552 

481 

103 

7 

840 

64880 

8 

P 

=0.012; 

C=700 

83 

70 

61 

53 

38 

24 

1 

.324 

7130 

3 

123 

105 

91 

79 

45 

2 

.396 

10650 

34 

172 

147 

126 

110 

51 

3 

.468 

14870 

4 

200 

170 

147 

128 

58 

3 

.504 

17250 

44 

261 

099 

192 

167 

64 

4 

.576 

22530 

b 

407 

347 

299 

261 

77 

5 

720 

35200 

6 

587 

500 

431 

375 

90 

6 

1 

864 

50690 

7 

798 

680 

587 

511 

103 

7 

1.008 

68990 

8 

"Proportions,  1:6;   C=  or  <  700;    f=or  <  14000;    E=3,000.000 


.  M=''''^p"  :   Mc=JCk(l-|-)bd';    MF=pt(l-y)bd». 


12  ins. 


967,U5II 
81,540 

The  Steel  area  is  ■}4  that  of  the  other  girders  or  |4  "f  3,744 
sq.   ins.   or  2.808  sq.  ins.     Choosing  6  rods, 
2.808  ^6  =  .468   sq.   ins. 
This  corresponds  to  a  diameter  of  13-16  ins. 

The  stirrups  and  their  spacing  are  calculated  as  before. 
Roof  Slab. — Wc  will  make  the  slabs  continuous  in  both 
directions   and   omit    the    center   beams.     The   live  and   dead 
load   is 


By  table  p.  78,  this  corresponds  to  a  depth  of  22  ins.  The 
steel  area  is  10  X. 166=  1.66  sq.  ins.  Assuming  6  rods,  their 
diameter  is   found,  by  table  p.  58,  to  be  H  ''is. 

CoIumns.-»-We  first  make  a  column  schedule  as  shown 
below,  and  which  explains  itself.  For  tall  buildings,  it  is 
customary  to  deduct  5%  of  the  live  load  for  the  top  floor, 
10%  for  the  floor  below,  and  5%  more. for  each  floor  except 
the  first  floor,  until  50%  of  the  live  load  has  been  deducted. 
This,  however,  we  will  omit  in  the  example,  as  it  amounts 
to  very  little,  and  might  tend  to  complicate  the  problem. 
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(  Rcprintnl  from  jmRps  7S  ami  79  of  forthcuminK  book,  EnKim-cr  .'  I'm  V.»tl.o.  .k  of  Reinforced  Concrctt-  t 

Safe  Loads  and  Steel  Area  for  Beams.  Safe  Loads  and  Steel  Area  for  Beams.    Continued. 

One  Inch  Wide.  One  Inch  Wide. 


"S 

J3 

Safe  Load  in  lbs.  per  linear  ft.  of  beam. 

1 

Span  in  feet  —  l. 

h 
in. 

5 

6 

7 

8 

0 

1.0 

11 

12 

13 

14 

IS 

16 

.■i 

44 

09 

99 

135 

166 

212 
262 
319 
365 
431 

503 
580 
663 
751 

31 

48 

69 

94 

115 

147 
182 
'>2'> 
253 
300 

349 
403 
460 
522 
554 

621 

22 
35 
51 
69 
85 

108 
134 

163 
186 
220 

257 
296 
338 
383 
407 

456 
563 
681 

17 
27 
39 
53 
65 

82 
102 

125 
143 
168 

196 
227 
259 
294 
312 

349 
432 

14 

21 
31 
42 
51 

65 
81 
98 
112 
133 

155 
179 
204 
232 
246 

276 
341 

11 
17 
25 
34 
41 

53 
65 
80 
91 
108 

126 
145 
166 

188 
199 

223 

276 

9 
14 
21 
28 
34 

44 
54 

66 
75 
89 

104 
120 
137 
155 
165 

185 

22R 

8 
12 

17 
23 
29 

37 
46 
55 
63 
75 

87 
101 

115 
130 
138 

155 
193 
232 

276 

6 
7 
8 
9 

ID 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 

10 

15 
20 
25 

31 
39 
47 
54 

64 

74 

86 

98 

111 

lis 

132 
163 

9 
13 
17 
21 

27 
33 
41 
46 
55 

64 
74 
84 
96 
102 

114 

141 

8 

n 

15 
18 

23 
29 
35 
41 
48 

56 
64 

74 
83 
88 

99 
123 

140 

"is 

16 

21 
26 
31 
36 
42 

49 
57 
65 
73 

78 

87 
108 

74 

522 

41'   sai  i    07fi 

197   170 

i.^n 

76 

621   490   397 

329 

235   203  1  177  '    155 

78 

728 

575 
668 

466 

541 
773 

386 

.■(24 

276   2.'?S  I  207  ,  1.S2 

10 

447  '   376 
640   537 

320 
458 
637 

276 
395 
550 
729 

240   211 

36 

344   302 

4? 

748 

478   421 

48 

635  ^ax 



S 

APE  I. 

DAD  IN 

1. 

LBS.  PRK  LINKAK  FT.     !  §  J  J 

S  . 

% 

Is 

E 
1 

OP  BEAM.   , 

1.0  a  c 

is 

'°t:u 

a- 

& 
in. 

«uO 

sq.in. 

E'7 

J!"s 

X 

Span  in  feet  =  1. 

s-^ 

a 

a 

17 

18 

19 

20 

25 

30 

35 

lbs. 

d 
in. 

M 

h 
in 

6.4 

6.4 
7.5 
8.6 
9.6 

10.7 
11.8 
12.8 
13.9 

4. 
S. 
6. 
7. 
7.76 

8.75 
9.75 
10.75 
11.5 

1. 
1. 
I. 
1. 
1.2s 

1.25 
1.25 
1  25 
1.5 

.033 
.041 
.050 
.058 
.064 

.073 
.081 
.089 
095 

1666 
2600 
3740 
5100 
6250 

7960 
9890 

S 

6 

7 

8 

9 

18 

16 
20 

25 
28 

10 

23 

18 

22 
25 

11 

28 

20 
23 

1202012 

32 

1375013 

37 

33 

39 
45 
51 
58 
61 

69 

30 

35 
40 
46 
52 
55 

62 

27 

31 
36 

41 
47 
50 

56 

17 

20 
23 

26 
30 
32 

36 

15. 

16. 
17.1 

12.5 
13.5 

14  .■> 

1.5 

1.5 
IS 
IS 
1.5 

2. 

2. 

104 

.112 
120 
129 
137 
141 

.149 

1625014 

43 

1896015 

SO 

2187016 

57 

18.1  15.5 
19  2  16  5 
20.317. 

2498017 

65 

28310 18 

69 

3006019 

77 

25 

■ 



i 
21.4  18. 

3369020 

95 

85 

76 

69 

44 

31 

23.6i20. 

2. 

.166 

41600  22 

115 

103 

92 

83 

53 

37 

1  25.7'22. 

2 

.182 

5034024 

137 

123 

110 

99 

64 

44 

27.9  24. 

2. 

.199 

59900  26 

161 

144 

123 

117 

75 

52 

38  ,  30.  26. 

2 

.216 

70300  28 

187 

167 

150 

135 

86 

60 

44   32.128. 

0 

2.32 

81540  30 

268 

239 

214 

194 

124 

86 

63 

38.533.5 

2  5 

.278 

116700  36 

372 

332 

298 

269 

172 

120 

88 

44.939.5 

2.5 

.328 

16220042 

494 

441 

396 

357 

229 

159 

117 

51.445.5 

2.5 

.378 

215300  48 

Proportions.  1:6:  steel  reinforcement.  0.83%:   K=104:   E  =  3,000.000: 
h  =  depthof  beam;  n=10:  C  =  700:  f=  14.000;  b-1;  d  =  depth  of  steel  from 
top  of  beam. 


wl'  X  12 

M  = =  Kbd'. 


(Reprinted  from  pages  SO  and  SI  of  forthcoming  book,  Enginecn;'  Pocketbook  of  Reinforced  Concrete.) 

Safe  Loads  per  Sq.  Ft.  and  Steel  Area  for  Slabs.*  Safe  Loads  per  Sq.  Ft.  and  Steel  Area  for  Slabs— Continued.* 

Continuous  at  ends  only. Continuous  at  ends  only. 


i 

Safe  load  per  sq.  ft.,  including 
weight  of  s  ab. 

0 

H 

Span  in  feet. 

h 
Ins. 

4 

5 

6 

7 

8 

9 

10 

11 

p=0.006;    C=580. 


p=0.008;    C=680. 


315 

202 

140 

103 

79 

62 

50 

471 

302 

209 

154 

118 

93 

75 

658 

421 

293 

215 

165 

130 

105 

763 

489 

339 

249 

191 

151 

121 

997 

638 

443 

326 

249 

197 

160 

1558 

997 

693 

509 

390 

308 

249 

2244 

1436 

997 

733 

561 

443 

359 

3054 

1955 

1358 

997 

764 

603 

489 

•Proportions,  1:6.    C=or  <  700;   f=or  <  14000;    E=3.000.000. 


p=0.004:  C=460. 

3 

163 
243 
340 

104 
156 

217 

72 
108 
151 

53 

79 

111 

40 
61 

85 

34 

48 
67 

4 

54 

44 

394 

252 

175 

129 

98 

78 

63 

5 

514 

329 

229 

168 

129 

102 

82 

68 

6 

803 

514 

357 

262 

201 

159 

129 

106 

7 

1157 

741 

514 

378 

289 

229 

185 

153 

8 

1574 

1008 

700 

514 

394 

311 

252 

208 

3 

240 

154 

107 

78 

60 

47 

38 

3* 

358 

229 

159 

117 

90 

71 

57 

47 

4 

501 

320 

223 

163 

125 

99 

80 

66 

4* 

581 

372 

258 

193 

145 

115 

93 

77 

5 

758 

485 

337 

248 

190 

150 

121 

100 

B 

1185 

758 

527 

387 

296 

234 

190 

157 

7 

1706 

1092 

758 

557 

427 

337 

273 

226 

8 

2322 

1486 

1032 

758 

581 

459 

372 

307 

41 
62 
87 
101 
132 
206 
297 
404 


P= 

0.010;  C 

=700. 

3 

349 

223 

155 

114 

87 

69 

56 

46 

34 

521 

334 

232 

170 

130 

103 

83 

69 

4 

729 

466 

324 

238 

182 

144 

117 

96 

44 

845 

541 

375 

276 

211 

167 

135 

112 

5 

1103 

706 

490 

360 

276 

218 

176 

146 

B 

1724 

1103 

766 

563 

431 

340 

276 

228 

7 

.2482 

1588 

1103 

810 

620 

490 

397 

328 

8 

3378 

2162 

1502 

1103 

845 

667 

541 

447 

p=0 

.012;  C=700. 

3 

371 

238 

165 

121      93 

73 

59 

49 

34 

555 

355 

246 

181 

139 

110 

89 

73 

4 

775 

496 

344 

253 

194 

153 

124 

102 

44 

899 

575 

399 

293 

225 

177 

144 

119 

S 

1173 

751 

521 

383 

293 

232 

188 

155 

« 

1833 

1173 

815 

599 

458 

302 

293 

242 

7 

2640 

1690 

1173 

862 

660 

521 

422 

349 

8 

3593 

2300 

1597 

1173 

898 

710 

575 

470 

Safe  load  per  sq.  ft.,  including 
weight  of  slab. 


Span  in  feet. 


.89 
129 
175 


Si    . 

0 

0 

is 

w  . 

,2- 

ca  is 

is 

•ss' 

tt" 

x8 

II 

0 

a" 

V 

0 

1S° 

w 

to  0 

lbs. 

d. 

in. 

in. 

sq.  ins. 

in.  lbs. 

h. 
ins. 


p=0.004:    C=460. 


110 
149 


38  I 
45 
51 
58 
64 
77 
90 
103 


2}  I 

2}  I 
3J 
34 

4  I 

I  I 

7  I 


.108 

3120  1 

.133 

4670  1 

.156 

6520 

.168 

7560 

.192 

9870 

.240 

15420 

.288 

22220 

.336 

30230 

_wr'xi2 

■M=-     ,g    -.Mc 


=  4Ck(l-4)bd';    M,=pf(l-J!)bd' 


3 

34 

4 

44 

5 

6 

7 

8 


p=0.006: 

C=580 

38 
45 
51 
58 
64 
77 
90 
103 

24 

2 

3i 

3 

4 

5 

6 

7 

1 
1 
1 
1 

162 
.198 
.234 
.252 
.288 
.360 
.432 
.504 

4610 
6880 
9610 
11150 
14560 
22750 
32760 
44590 

3 

34 
4 

56 

64 

44 

84 

72 
112 
162 
220 

5 

132 
190 
258 

97 
139 
190 

121 
165 

6 
7 
8 

P 

=0.008; 

C=680 

38 
45 
51 
58 

2i 
2} 
3} 
34 

1  .216 
.264 
.312 
.336 

6060 

9050 

12640 

14660 

3 

52 



34 

73 

62 
72 

4 

85 

62 

44 

111 

94 

81 

64 

4 

1 

384 

19150 

5 

173 

148 

127 

HI 

77 

5 

1 

.480 

29930 

6 

249 

212 

183 

160 

90 

6 

1 

.576 

43090 

7 

339 

289 

249 

217 

102 

7 

1 

1   672 

586S0 

8 

p=0.010: 

C=700 

39 

38 
45 
51 

34 

1  .270 

6700 
10010 
13990 

3 

58 

49 

69 

.330 
.390 

•  34 

81 

59 

4 

94 

80 

69 

58 

34 

1 

420 

16220 

44 

123 

104 

90 

78 

64 

4   1    1 

.480 

21180 

5 

191 

163 

141 

123 

77 

5   1   1 

.600 

33100 

6 

276 

235 

203 

176 

90 

6      1 

.720 

47660 

7 

375 

820 

275 

240    103 

7   1   1 

.840 

64880 

8 

P 

=0.012; 

C=700 

41 

38 
4S 
SI 

3i 

! 

.324 
.396 
.468 

7130 
10650 

14S70 

3 

62 

52 
73 



34 

86 

63 



4 

100 

85 

73 

64 

58 

34 

.504 

17250 

44 

130 

111 

96 

83 

64 

4 

576 

22530 

A 

204 

173 

150 

130 

77 

5 

.720 

35200 

6 

293 

250 

215 

188 

90 

6 

.864 

50690 

/ 

399 

340 

293 

255 

103 

7 

1.008 

63990 

8 

I 
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Column  Schedule. 


Column  Schedule — Continued. 


Floor. 


6th. 


5th. 


3id. 


2nd. 


1st. 


Base- 
ment. 


Foun- 
da- 
tion. . 


Loads  in  lbs. 
per  sq.  ft. 


Panel  load . . 
Column  wt.. 


Panel  load . . 
Column  wt.. 
Curtain  wall. 


Panel  load . . 
Column  wt.. 
Curtain  wall. 


Panel  load . . 
Column  wt.. 
Curtain  wall. 


Panel  load . . 
Column  wt.. 
Curtain  wall. 


Panel  load . .  , 
Column  wt..  . 
Curtain  wall.. 


Panel  load . . 
Column  wt.. 
Curtain  wall. 


At  5,000  lbs. 
per  sq.  ft., 
or  2.5  tons. 


Columns  1.  5.  21. 
supporting  panel 
7i  X  7J  ft. 


7.988 
1.250 


9.238 


13,837 

1.250 

13.500 


37,825 

13.837 

1.250 

13.500 


13.837 
2.450 
13.500 


96.199 

13.837 

2.^50 

13,500 


125,986 

13.837 

3.200 

15,750 


158,773 

13.837 

3.600 

13.500 


189,710 


94.86 
tons. 


10-in.  col, 
No.7ga'ge 
1%  verti'l 
reinforce- 
ment. 

Same  as 
col.  1. 
6th  floor. 


Same  as 
col.  1. 
6th  floor. 


Columns    7.  8.  9. 

12.  13,  14,  17,  18, 

supporting  panel 

15  X  15  ft. 


31.950 
1,250 


33,200 


55,350 
3,200 


91,750 


55,350 
3,200 


150,300 


10-in.  col.      55,350 
No.7ga'gel      3,200 

3%  verti'li 

reinforce- 
ment. 208,850 


14-in.  col 
Xo.7ga'ge 
2%  verti'l 
reinforce- 
ment. 

Same  as 
col.  1, 
2nd  floor. 


14-in,  col 
No.  7  ga'ge 
3%  verti'l 
reinforce- 
ment. 


37.94 

sq.  ft. 


55.350 
3.600 


267.800 


55.350 
4.050 


327.200 


Same  as 
col.  1. 
6th  floor. 


Same  as 
col.  1. 
3rd  floor. 


14-in.  col. 
No.  7  ga'ge 
1%  verti'l 
reinforce- 
ment. 

16-in.  col. 
No.  7  ga'ge 
1%  verti'l 
reinforce- 
ment. 


16-in.  col.      27.675 
No.  7  ga'ge       3.200 


Columns  2,  3.  4.  10. 

6,  11,  15,  16,22,  23, 

supporting  panel 

71  X  15  (t. 


15.975  iSame  as 


1,250 


17,225 


27.675 

3.200 

13,500 


59,650 

27,675 

3,200 

13,500 


104,025 

27,675 

3,200 

13,500 


148,400 


4%  verti'l 
reinforce- 
ment. 

20-in.col. 
No. 7  ga'ge 
1%  verti'l 
reinforce- 
ment. 


13.500 


192.775 

27.675 

3.600 

15.750 


col.  1, 
6th  floor. 


Same  as 
col.  1, 
6th  floor. 


Same  as 
col.  7. 
4th  floor. 


Same  .is 
col.  7. 
4th  floor. 


Same  a*: 
col.  1. 
basement . 


16-in.  col. 
No. 7  ga'ge 

3%  verti'l 
reinforce- 


!39.S00  Iment. 


55.350  20-in.  col.  1   27.675  Same  as 
4.050, No. 7ga'ge       3.600  :col.  7, 

3%  verti'l     13,500;  1st  floor, 
reinforce- 
386,600  ment.  284,575 


193.3 
tons. 


77.3 

sq.  ft. 


56.9 

sq.  ft. 


Floor. 


6th. 


,5th.. 


3rd. 


'.'nd . 


1st. 


Base- 
ment. 


Foun- 
da- 
tion. . 


Loads  in  lbs. 
per  sq.  ft. 


Wt-  of  gamer 
Panel  load . .  . 
Column  wt..  . 


Panel  load . . 
Column  wt. . 
Curtain  wall. 


Panel  load . . 
Column  wt. . 
Curtain  wall. 


Panel  load . . 
Column  wt. . 
Curtain  wall. 


Panel  load. . 
Column  wt.. 
Curtain  wall. 


Columns  20,  24. 
Supporting  panel 
7J  X  IS  ft.        i 


Column  19. 

Supporting  panel 

15  X  IS  ft. 


50.000   10-in.  col.  j   50,000 
15,975  No.7ga'«ei   31,950 


3,600   3%  verti'l 

reinforce- 

69,575  ment. 


3,600 


85,550 


27,675  14-in.  col.  55,350 
3,600  No.  7  ga'ge      3,600 

13,500  !l%  verti'l! 

-—reinforce- 

114,350  ment.  144.500 

27.675  Same  as         55.350 

3.600  col.  20.  3,600 

13,500  i5th  floor.  1 


159,1251 


203,450 


27,675  le-in.  col.  55.350 

3.600  No.  7  ga'ge  3.600 

13.500  1%  verti'l 

reinforcc- 


203.900  ment. 


262,400 


27.875    16-in.  col.  !    55.350 
3.600  No.7ga'Kc!     4,000 

13,500   4%  verti'l 

reinforce- 


248,675  mcnt- 


321,750 


Panel  load  -  - 
Column  wt-- 
Curtain  wall- 


Panel  load . . 
Column  wt.. 
Curtain  wall. 


At  5.000  lbs. 
per  sq.  ft., 
or  2.5  tons. 


27.675  20-in.col.  I  55,350 
4.000  N'o.7 ga'ge:     4,800 

15,750   1%  verti'i; 

reinforce-    

296,100  ment.         1381,900 


27,675  Same  as 

4.000  col.  20. 

13,500   1st  floor. 


55.330 
4.000 


341,275 

170.6 
tons. 


68.25 
sq.  ft. 


441.250 


220.6 
tons. 


Same  as 
col.  20, 
6th  floor. 


Same  as 
col.  20, 
5lh  floor. 


14-in.  col. 
No.  7  ga'ge 
3%  verti'l 
reinforce- 
ment. 


Column  25. 

Supporting  panel 

71  X  71  ft. 


50,000: 10-in.  col. 
7.988  No. 7 ga'ge 
2,450,1%  verti'l 
:  rein  f  orce- 

00,438  ment. 


13,837 
2,450 
13,500 


Same  as 
col.  20, 
ttth  floor. 


90,225 


13,837   Min.col. 
3,200  N0.7 ga'ge 

13,500  2%  verti'l 

reinforce- 

120,762  ment. 


16-in.  col.       13.837  iSame  as 
N0.7 ga'ge       3.200  col.  25, 


3%  verti'l 
reinforce- 
ment. 

Same  as 
col. 20, 
1st  floor. 


20-in.col. 
No. 7  ga'ge 
3%  verti'l 
reinforce- 
ment. 


13,500 


151,299 


182,236 

13,837 

4.000 

15,750 

215,823 


22-in.col.      13,837 
No.7ga'ge      3.600 


2%  verti'l 
reinforce- 
ment. 


88.2 
sq.  ft. 


13.500 


246,760 


123.4 
tons. 


4th  floor. 


Same  as 
col.  19. 
4th  floor. 


Same  as 
col.  20, 
3rd  floor. 


Same  as 
col.  19, 
3rd  floor. 


49.4 
sq.  ft. 


(Reprinted  from  page  85  of  forthcoming  book.  Engineers'  Pocketbook  of 
Reinforced  Concrete.) 

Hooped  Columns,  Considere's  Formula. 

Ultimate  Loads,  High  Carbon  Steel. 
For  working  loads,  divide  by  4. 


Diameter 

of 
Column 

Diameter 

of 

Spiral 

in.  ins. 

0      c 
«j  E  0 

No.  7  gauge. 

J-in.  round. 

l-in.  round. 

Area  =0.023 
sq.  ins. 

Area  =0.0491 

sq.  ins. 

Area=0.1104 

sq.  ins. 

1  in.  pitch. 

11  ins.  pitch. 

11  ins.  pitch. 

10 

8 

1 
2 
3 

365.000 
385.000 
405.000 

311.000 
330.000 
350.000 

407.000 
430.000 
447.500 

12 

10 

1 
2 
3 

528.000 
560.500 
590.000 

460.000 
491.000 
522.500 

581  .000 
612.500 
643.000 

14 

12 

1 
2 
3 

720,500 
765.500 
810,500 

638.000 
683.500 
728.000 

784.000 
830.000 
875.000 

16 

14 

1 
2 
3 

941 ,500 
1,003,000 
1,064,500 

846.000 
907.000 
969  .000 

1,016.000 
1,077,500 
1  ,139,000 

18 

16 

1 
2 
3 

1,191.500 
1.272.000 
1.353.000 

1 .082 .000 
1.162.500 
1.243.000 

1,276.500 
1,357.000 
1.437.000 

20 

18 

1 
2 

3 

1.470.000 
1.572.000 
1.674.000 

1.338.000 
1  ,439,500 
1.541,000 

1.566.000 
1  .668.000 
1,769,500 

22 

20 

i 
2 
3 

1.778.000 
1.903.500 
2.029.000 

1.641,500 
1.767,000 
1,893.000 

1,884.500 
2.010.000 
2.136.000 

24 

22 

1 
2 
3 

2.115.000 
2.267.000 
2.419.000 

1.964.500 
2.116.500 
2.268.500 

2.232.000 
2.384.000 
2.536.000 

26 

24 

1 
2 
3 

2.480.500 
2.661.500 
2.842.000 

2.316.500 
2.497.500 
2.678.500 

2.608.000 
2.789.000 
2.970.000 

28 

26 

1 
2 
3 

2.875.000 
3.087.000 
3.299.500 

2,697.500 
2.909.500 
3.122.000 

3.013.000 
3.225.500 
3.437.500 

30 

28 

1 
2 
3 

3.298.000 
3.544.500 
3.790.500 

3.107.000 
3.353.000 
3.599.500 

3.447.000 
3.693.500 
3.939  500 

We  will  use  a  column  with  high  carbon  wire  hooping, 
and  employ  different  percentages  of  vertical  reinforcement, 
according  to  Considiere's  formula,  and  table,  page  85*.  The 
values  in  this  table  being  ultimate,  are  divided  by  4  to  get  the 
working  stress.  The  90,000  lbs.  for  No.  7  gauge  represents 
the  elastic  limit  of  the  wire  employed.  The  other  tables 
for  column  loads  could  be  used — see  pages  86  to  91,  and 
page  46t. 

The  calculations  are  made,  bearing  in  mind  that  the 
roof  load  is  142  lbs.  per  sq.  ft.,  the  floor  loads  246  lbs.  per  sq. 
ft.  The  weight  of  the  column  is  approximate,  allowing  for 
not  having  included  brackets,  etc. 

The  spiral  in  each  case  is  2  ins.  less  in  diameter  than 
the  column  for  same,  and  all  spirals  used  are  on  1-in.  pitch, 
as  shown  in  Considere's  table. 

(To  be  continued). 


Bids  for  New  York  State  Barge  Canal  work  are  now  being 
taken  by  the  State  Superintendent  of  Public  Works.  The 
bids  are  to  be  opened  July  31  and  call  for  work  under  three 
contracts:  Contract  No.  12 — Erie  Canal- — Sections  6  and  7; 
Contract  No.  14 — Erie  Canal — Sections  1,  2  and  3;  Contract 
No.  35 — Oswego  Canal — Section  1.  Contract  No.  12  covers 
a  total  length  of  the  canal  of  43.73;  Contract  No.  14  covers 
a  length  of  15  miles  and  Contract  No.  35  covers  .85  of  a  mile. 
The  last  contract,  however,  includes  excavating  the  canal  and 
protecting  its  sides;  constructing  Locks  Nos.  7  and  8;  bulk- 
heads; culverts;  spillways,  and  incidental  details  between  0.56 
of  a  mile  above  Utica  Street  Bridge,  Station  1164-fOO,  and  the 
harbor  line  north  of  Bridge  Street  Bridge.  Station  12084-85, 
at  Oswego,  N.  Y. 


•Reprinted    opposite   column,    this   page. 
tNot  reprinted. 
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Catalogs  Worth  Having. 

.\"i).  0284      Forged   Steel   Pipe   Flanges. —Aiiieric.iii   Spiral 

Pipe   Works,    New    York,   Chicago. 

In  this  haniLsoniely  printed  catalD^  the  company  named 
presents  not  only  a  complete  list  of  standard  flanges,  but  also 
a  short  description  of  the  more  important  features  of  the 
Forged  Steel  Flange.  The  conditions  under  which  steam 
piping  is  used  at  the  present  time  are  far  different  in  respect 
to  pressure  and  degree  of  superheat  than  they  were  a  num- 
ber of  years  ago.  These  conditions  are  thought  to  call  for 
a  stronger  and  touglier  construction  of  pipe  connection  than 
was  necessary  in  the  old  days.  The  Forged  Steel  Flange, 
of  the  company  named  above,  is  claimed  to  represent  this 
improvement  and  its  description  and  illustration  in  this 
catalog  should  he  of  interest  to  all  of  our  readers  using 
steam  pipe. 

No.  0285.  Vertical  Steam  Engines. — Bates  Machine  Com- 
pany, Joliet,  III. 

The  company  issuing  this  catalog  has  long  been  known 
for  the  manufacture  of  Corliss  Engines.  The  automatic  high- 
speed engine  described  in  the  catalog  is  a  somewhat  new 
departure.  It  is  claimed  to  contain  a  number  of  improve- 
ments in  design  and  construction  and  to  be  especially  adapt- 
ed to  the  operation  of  electric  generators.  The  catalog  is 
well  printed  and  the  descriptive  matter  is  sufficiently  com- 
plete to  give  a  clear  understanding  of  the  several  sizes  and 
tj'pes   of   machines   illustrated. 

No.  0286.  Dipper  Dredges. — The  Fairbanks  Steam  Shovel 
Co.,  Marion,  Ohio. 

The  firm  named  above,  comparatively  speaking,  is  a  new 
firm  in  the  field  of  dredge  construction.  The  catalog  which 
they  issue  shows  a  number  of  sizes  of  dredges  and  describes 
in  detail  the  peculiarity  of  their  construction.  The  illustra- 
tions consist  both  of  line  drawings  and  half-tone  views,  and 
together  with  the  te.xt  will  give  a  clear  understanding  of  the 
new  machine. 

No.  0287.  Concrete  Mixers. — The  Hartwick  Machinery 
Co.,  Jackson,  Mich. 

The  Concrete  Mi.xer  built  by  the  lirni  named  above  is 
known  as  the  "Scheiffler  Proportioning  Mi.xer."  Briefly  de- 
scribed, it  is  a  continuous  trough  mixer  mounted  on  trucks 
and  operated  by  a  vertical  engine.  The  materials  are  fed  into 
hoppers  from  which  they  are  automatically  distributed  to  the 
mi.xing  trough  in  exactly  the  proportions  required  by  the  en- 
gineer. The  catalog  describes  this  mixer  in  detail  and  pre- 
sents an  argument  in  favor  of  continuous  mixers  as  compared 
with   batch   mixers,  for  general  concreU-   work. 

No.  0288.  Sullivan's  Patent  Steel  Plank  Holder.— J.  II. 
Sullivan,  Grand  Rapids,  Mich. 

This  is  a  well  written  descriptive  catalog.  The  device 
described  is  a  stamped  metal  clamp  for  holding  lagging 
boards  of  concrete  forms.  By  the  use  of  the  holder  no  nail- 
ing of  the  form  boards  is  necessary.  They  can  be  used  over 
and  over  again,  and  the  holder  being  interchangeable  can 
be  applied  at  any  time  or  place  in  wall  construction  of  anj' 
sort.  It  is  also  adapted  to  holding  the  lagging  boards  tor 
the  roof  arches  of  sewers. 

No.  0289.  Cement  Workers'  Tools.— The  Contractors' 
Tool   Co.,  Philadelphia,  Pa. 

This  is  a  brief  descriptive  catalog  and  price  list  of  the 
various  cement  workers'  tools  manufactured  by  the  company 
named.  The  tools  include  jointers,  groovers,  edgers  and  sim- 
ilar special  tools  used  in  concrete  sjdewalk  and  curb  and 
gutter  construction. 

No.  0290.  Pneumatic  Hammers. — The  Dayton  Pneumatic 
Tool  Co.,  Dayton,  O. 

The  line  of  tools  manufactured  by  this  company  and 
listed  in  this  catalog  lays  especial  claim  to  simplicity  of 
construction.  It  is  claimed  that  no  other  hammer  has  so 
few  parts  or  so  little  variance  in  the  size  of  the  parts  for 
different  size  hammers. 


Personals. 

Messrs.  James  B.  Brown.  \\  .\.  Cox  and  T.  J.  Humphreys 
have  been  appointed  members  of  the  Board  of  Public  Works  of 
Louisville,   Ky. 

Mr.  W.  D.  Wheeler,  of  Minneapolis,  Minn.,  has  been  appoint- 
ed Chief  Engineer  of  the  Iowa  Central  and  Minneapolis  and 
St.  Louis  Railroads. 

Mr.  John  Berg,  of  211  E.  15th  St.,  New  York,  has  been  ap- 
pointed temporary  .'\ssistant  Engineer  Designer,  Board  of  Water 
Supply,  of  New   York  City. 

Mr.  Henry  S.  Washington  and  Mr.  J.  Volney  Lewis  have 
opened  an  office  at  95  Liberty  St..  New  York  City,  as  expert 
specialists  and  consulting  geologists. 

Mr.  John  F.  Stevens,  formerly  Chief  Engineer  of  the  Isth- 
mian Canal  Cominission,  has  been  elected  Vice  President  of  the 
New  York,  New  Haven  &  Hartford  R.  R. 

Waddell  &  Harrington,  Consulting  Engineers,  New  Nelson 
Bldg.,  Kansas  City,  Mo.,  have  been  retained  to  design  a  bridge 
over  the  Waikato  River  for  the  town  of  Hamilton,  New  Zealand. 

Messrs  Leland  W.  Irish,  Barge  Canal  Office,  .\lbany,  N.  Y., 
and  Harry  R.  Bouton,  52  Van  Zant  St.,  Norwalk,  Conn.,  have 
been  appointed  Assistant  Engineers  to  the  Board  of  Water  Sup- 
ply of  New  York  City. 

Mr.  Clarence  L.  Carman,  of  601  West  138th  St.,  New  York 
City,  has  been  promoted  from  the  position  of  Draftsman  in  the 
Department  of  Bridges,  New  York  City,  to  the  position  of  -A.s- 
sistant   Engineer  in  that  department. 

Dr.  Walter  \.  Bensel,  formerly  Sanitary  Superintendent  of 
the  City  Health  Department,  has  been  appointed  Commissioner  of 
Street  Cleaning  of  New  York  City,  succeeding  Mr.  McDonough 
Craven,  who  resigned  on  account  of  ill  health. 

Prof.  J.  B.  Davis,  of  the  University  of  Michigan,  has  been 
selected  by  the  .Attorney  General  of  the  State  of  Michigan  under 
authority  of  a  law  passed  by  the  legislature,  to  assist  in  locating 
the   boundary   line  between   Michigan  and   Wisconsin. 

Mr.  W'illiam  J.  Wilgus,  Vice  President  of  the  New  York 
Central  &  Hudson  River  R.  R.,  in  charge  of  construction,  has 
tendered  his  resignation  to  take  effect  Oct.  i.  Mr.  Wilgus  has 
been  in  direct  charge  of  the  reconstruction  of  the  Grand  Central 
Terminals  in  New  York  City  and  the  work  of  changing  from 
steam  to  electric  power  in  the  Electric  Zone.  His  resignation  was 
not  entirely  unexpected  for  several  times  during  the  past  two 
years  he  has  indicated  his  desire  to  retire. 

Prof.  Mortimer  E.  Cooley,  Capt.  .Azel  .\mes,  Jr..  Frank  G. 
Ewald  and  B.  B.  .\dams  have  been  appointed  by  the  Interstate 
Commerce  Connnission  as  a  board  of  experts  to  supervise  and 
conduct  experimental  tests  of  block  signal  systems  and  other 
safety  devices  used  on  railroads  in  the  L'nited  States.  Prof. 
Cooley,  who  has  been  named  as  chairman  of  the  hoard  is  Dean 
of  the  Department  of  Engineering  at  the  University  of  Michigan. 
Capt.  .\mes  is  at  present  Engineer  in  direct  charge  of  signaling 
in  the  Electric  Zone  of  the  New  York  Central  and  Hudson  River 
R.  R.  Mr.  Frank  G.  Ewald  has  been  Consulting  Engineer  of 
the  Railroad  and  Warehouse  Commission  of  tlie  State  of  Illinois 
for  the  past  ten  years.  Mr.  B.  B.  .\dams  has  for  20  years  been 
one  of  the  editors  of  the  Railroad  Gazette,  and  is  a  recognized 
authority  on  signaling. 

Mr.  Frank  Richards  has  been  made  managing  editor  of  Com- 
pressed Wt,  which  will  hereafter  be  published  by  the  Compressed 
.■\ir  Magazii\e  Co.,  with  offices  in  the  Bowling  Green  Building. 
New  York.  Mr.  W.  L.  Saunders  remains  as  editor  and  Mr.  Lu- 
cius L  Wightman  will  become  manager  of  the  new  organization. 
Mr.  Richards,  the  new  managing  editor,  is  well  known  as  the 
author  of  the  book  "Compressed  An."  which  remains  today  the 
standard  text-book  on  this  subject.  He  was  for  ten  years  one 
of  the  editors  of  the  American  Machinist  and  his  articles  in  that 
paper,  over  various  signatures,  have  long  been  recognized  as  of 
the  highest  practical  value.  Previous  to  his  work  on  the  .Amer- 
ican Machinist,  Mr.  Richards  spent  some  years  in  machine 
manufacturing,  part  of  the  time  as  superintendent  of  shops  of 
the  Ingcrsoll-Sergeant  Drill  Co.  p 
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CONTRACT    NEWS 

We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awrrded,  bidding  prices,  etc.,  will 
be    especially   acceptable. 


ENGINEERING-CONTRACTING 


Bids 
Open. 
July  25. 
July  25. 
July  26. 
July    27. 
July  27. 
July    29. 
July  29. 
July  29. 
July  29. 
July  30. 
July  30. 
July  30. 
July  31. 
July  31. 
Aug.     I. 
Aug.    I. 
Aug.    I. 
.\ug.    3. 
Aug.  3. 
Aug.    3. 
Aug.    3. 
Aug.    5. 
Aug.   5. 
Aug.   s. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug.    7. 
Aug.   8. 
Aug.    7. 
Aug.   8. 
.•\ug.  10. 
Aug.  15. 
Aug.  15. 
Aug.  16., 
.\ug.  20. 
Sept.  30. 


July  24. 
July  24. 
July  24. 
July  24. 
July  24. 
July  25. 
July  25. 
July  25. 
July  25. 
July  25. 
July  26. 
July  27. 
July  27. 
July  27. 
July  27. 
July  27. 
July  29. 
July  29. 
July  29. 
July  29. 
July  29. 
July  29. 
July  29. 
July  30. 


BIDS  ASKED. 

Bridges. 

See 
Issue. 

Boston.    Mass July  24 

Sacramento,  Cal July  24 

Elkhart,  Ind July  17 

Cleveland.    O July     3 

Elberton,   Ga July  10 

Chardon,  O July     3 

Tiffin,  O July  17 

Wichita,  Kan July  17 

Danville.    Ind July  24 

Waterbury,    Conn July  24 

New   York.   N.   Y July  24 

Hamilton,  O July  17 

Hattiesburg,   Miss July  10 

Glencoe,    111 July  24 

East   St.   Louis.  111.  ......  .July  17 

Woodland,  Cal July  17 

Milwaukee.    Wis July  24 

Ottawa,     Out July  24 

Wasliington  C.  H.,  O July  24 

Findlay.     O July  24 

Cleveland,  O July  10 

Jackson.    O July  10 

Rome.  Ga July  17 

New  Bern.  N.  C July  17 

Vicksbury,    Miss July  24 

Columbus,    O July  24 

Bluffton,    Ind July  24 

Newton,   Kan July  24 

Valparaiso.    Ind July  24 

Tipton,    Ind July  24 

Noblesville,     Ind July  24 

Lebanon.    Ind July  24 

Crown  Point.  Ind July  24 

Troy.   O July  24 

Cleveland.    O July  24 

Brazil.    Ind July  24 

New  Lexington.  O Jnly  24 

Brownstown.    Ind July  24 

Covington,  Ind July  17 

Peru,  Ind July  24 

New    .Albany,    Ind July  24 

Warsaw.    Ind July  24 

Zanesville,    O July  24 

Cleveland,  O July  17 

Mount  Gilead.  O July  24 

Jackson.    O July  24 

.Cincinnati.    O Julv  24 

San  Ju.in.  P.  R July  24 

Santiago,  Chile July   17 

Buildings 

Lincoln,  R.  I July  17 

Clarksburg.  W.  Va July  17 

Hoboken.    N.   J July  10 

Fort  Sam  Houston,  Tex.. July     3 

Aurora,     III June  26 

Marion.    Ind Julv   10 

New  York,  N.  Y July  17 

Newark,  N.  J July  17 

New  Roads,  La July  17 

Marietta.  O July  17 

Chicago.  Ill July  17 

Potosi,    Mo July  10 

Colfax.   Ind July  24 

Indianapolis,    Ind July  24 

.Albany,    N.    Y July  24 

Washington.     D.     C Julv  24 

Two    River?.    Wis July  24 

Columbus.     O Julv  24 

New  York,   N.  Y July  24 

New  York.  N.  Y July  24 

Boston,    Ma-s July  24 

Yuma,  Ariz July  10 

Jackson.  Mich July  17 

Ames,  la July  17 


July  30. 
July  30. 
July  30. 
July  31. 
July  31. 
July  31. 

July  31 

Aug.    I. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

.Aug. 

■Aug. 

Ang. 

Aug. 

•Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug.  IS 

Aug.  15. 

Aug.  15. 

Aug.  15. 

Aug.  17. 

.Aug.  19. 

-Aug.  20. 

-Aug.  20. 

-Aug.  20. 

Aug.  22. 

•Aug.  22. 

.Aug.  24. 


July  25. 

July  25. 

July  25. 

July  25. 

July  25. 

July  26. 

July  26. 

July  26. 

Inly  26. 


Julv 
Julv 
lulv 
lulv 
julv 
July 
Tulv 


July  29. 
Tulv 
Tulv 
Tulv 
julv 
Tulv 
julv 
Julv 
July 
Tulv 
lulv 
jul'v 
Julv 
July  30. 
July  30. 
July  30. 
July  30. 
July  .^o. 
July  30. 
July  30. 
July  30. 
July  30. 
July  31. 
July  31. 
July  31. 
July  31- 
.Aug.  I. 
.Aug.  I. 
.Aug.    1. 


Fort    Brady,    Mich July 

Pittsburg.    Kan July 

Norfolk,    Va July 

Ravena,  N.  Y July 

Owosso,  Mich July 

Washington,  D.  C July 

Owosso,  Mich July 

Washington,   D.   C July 

Bowling  Green,  Va July 

New  York.  N.  Y July 

Houston,  Va July 

Union,    Ind July 

Hannaford,  N.  Dak July 

Tallahassee,  Fla July 

Cleveland,  O July 

Crookston,  Minn July 

New  York,   N.  Y July 

Leavenworth,    Kan July 

Shelby,  N.  C July 

Columbus,    O July 

Brooklyn.  N.  Y July 

AshevilJe,  N.  C Julv 

Wabash,   Ind Julv 

Halifax,  N.  S July 

Baltimore,   Md July 

Lakewood.    O July 

Lakew'ood.  O July 

Monticello.   Ind July 

Mason    City,    la July 

Springfield  Township.  O...July 

.Albany.    N.    Y July 

North  Chicago,   III July 

Bakersville,   N.   C July 

Terre  Haute,  Ind July 

Peru.     Ind July 

Alexandria.  Minn July 

Decatur,  III July 

Spearfish.    S.    Dak July 

^iontevallo.    .Ala July 

Jackson,     Miss July 

Jackson,  Mich July 

Geneva,  III July 

Roads  and  Streets. 

Freeport,    111 July 

New-ark.    N.   J July 

Jersey  Citv,  N.  J julv 

New  York,  N.  Y July 

El  Reno.  Okia ......July 

Tipton,  Ind July 

.Appleton.  Wis July 

Cincinnati,    O July 

Indianapolis.    Ind July 

Milwaukee.   Wis July 

Marion,    O Julv 

Oberlin.    O Julv 

Belleville.    Ill July 

Greencastle.  Ind Jnly 

Olympia.  Wash July 

Cleveland,  O July 

Shawano,  Wis July 

Milwaukto.    Wis July 

Jenkintown,    Pa Julv 

Albany.    N.    Y July 

New   Orleans.   La July 

Indianaoolis.    Ind Jidv 

McDonald.    Pa July 

Syracuse.   N.  Y July 

Kansas  Citv.  Mo July 

St.    Paul.    Minn July 

Galveston.   Tex July 

Toledo.    O ' July 

Defiance.  O July 

Wilmington.   Del July 

Clinton.     la July 

Newark.  N.  J July 

Ashland.  Ore July 

Steubenville,  O July 

Des  Moines,  la July 

Jefferson,  O July 

DesMoines,  la July 

Hagerstown,   Md July 

Kansas     City,    Mo July 

Fort  Greble.  R.  I July 

Baltimore.    Md July 

Brooklvn.  N.  Y July 

Kansas  Cit^^  Mo July 

St.    Paul,   ^linn July 

Brooklyn,    N.   Y July 


24 

-Aug.    I. 

24 

Aug.    I. 

24 

Aug.    I. 

24 

Aug.     I. 

17 

Aug.   2. 

17 

Aug.    3. 

3 

Aug.   3. 

10 

Aug.    3. 

'7 

Aug.    5. 

24 

Aug.   5. 

24 

Aug.    5. 

24 

Aug.    5. 

17 

Aug.    s. 

17 

Aug.  5. 

17 

Aug.    5. 

3 

Aug.    5. 

24 

Aug.   s. 

24 

Aug.   S- 

24 

Aug.    5. 

10 

Aug.    5. 

17 

-Aug.   6. 

17 

.Aug.    6. 

17 

Aug.   6. 

17 

.Aug.   6. 

-'4 

-Aug.  6. 

-'4 

.Aug.   6. 

17 

Aug.   6. 

.1 

Aug.   7. 

3 

Aug.    7. 

24 

Aug.  7. 

24 

Aug.    9. 

24 

Aug.  10. 

17 

.Aug.  10. 

24 

Aug.  10. 

24 

Aug.  10. 

17 

Aug.  13. 

17 

Aug.  20. 

24 

Aug.  17. 

24 

.Aug.  20. 

24 

17 

17 

July  24. 

July  24. 

Julv  24. 

24 

July  24. 

24 

July  24. 

17 

July  25. 

17 

July    25. 

17 

July  25. 

17 

Julv  26. 

17 

July  27. 

10 

July  27. 

24 

July  27. 

24 

July  27. 

24 

July  27. 

24 

Julv  29. 

24 

Tulv  29. 

17 

Julv  29. 

17 

July  30- 

3 

Julv  30. 

17 

Julv  30. 

24 

Julv  .^0. 

24 

Julv  ,30. 

24 

July  30. 

24 

July  31. 

24 

Aug.    I. 

24 

.Aug.    I. 

24 

Aug.    1. 

24 

.Aug.    2. 

24 

Aug.   3. 

24 

Aug.    5. 

24 

Aug.   5. 

24 

-Aug.    5- 

24 

Aug.    6 

24 

.Aug.   6. 

17 

Aug.   8. 

V 

Aug.  12. 

1/' 

.Aug.  12. 

1/ 

Aug.  15. 

10 

Aug.  19. 

10 

.Aug.20. 

10 

.Aug.  22. 

10 

.Aug.  30. 

1/ 

Sept.  II. 

24 

24 

24 

July  25. 

24 

July  25. 

24 

July  26. 

15 

Frostburg,    Md July  24 

Rahway,  N.  J July  17 

Greencastle.  Ind July  17 

Greencastle,    Ind July    3 

Cincinnati.    O July  10 

St.  Clairsville,  O July  17 

New  Bremen,  O July  17 

Terre  Haute.   Ind July  24 

Plainfield,   N.  J July  24 

Columbus,   Ind July  24 

Fort  Mackenzie,  Wyo July  24 

Toledo,    O July  24 

Mount  Vernon,  Ind July  24 

English.   Ind July  24 

Carlinvillc.    Ill July  24 

Montgomery,    .Ala July  24 

Greensburg.  Ind July  17 

Olympia,  Wash July  17 

Sullivan,  Ind July  17 

Boonville.    Ind July  10 

Sharpsville,  Pa July  10 

Sewicklcy,     Pa July  24 

Edgcwater,  N.  J July  24 

Washington.    Pa July  24 

Napoleon.    O July  24 

Spencer.    Ind July  24 

Covington,   Ind July  24 

Rockville.    Ind July  24 

Peru,   Ind July  24 

Des   Moines,  la July  24 

Moncssen,  Pa July  24 

Struthers.  O July  24 

Lisbon.    O July  24 

Findlay.    O July  24 

Celina.  O July  24 

Huntington.    Ind July  24 

Cleveland   Heights,  O July  24 

Cleveland,    O July  24 

Cleveland   Heights,   O July  24 

Sewers. 

Brooklyn,  N.  Y July  17 

Cleveland.  O....- July  17 

Oakland.    Cal July  10 

Aberdeen,    Wash July  10 

Henderson,   N.   C July  10 

Janesville,  Wis July  10 

Frankfort.   Ind June  19 

Frankfort,    Ind June  26 

Buffalo.  N.  Y July  I7 

Evansville.  Ind July  17 

Wahpeton.  N.  Dak July  24 

Fond  du   Lac.  Wis July  24 

Cape   Mav.   N.  J luly  24 

Belleville.'  Ill julv  24 

Pekin.    Ill July  24 

Hartford.   Corn July  24 

New  Castle.  Pa July  17 

DesMoines,   la July  10 

New   York.  N.  Y July  24 

Milwaukee.    Wis July  24 

Newport.    R.    I July  24 

Napoleon.   O July  24 

Des  Moines,  la julv  17 

Brooklyn.  N.  Y July  24 

Kansas   City.   Mo July  24 

Bloomfield.  N.  J July  24 

Scottdale.    Pa July  24 

Youngstown.  O July  24 

New  Bremen.  O July  17 

Grand  Forks.  N.  Dak julv  17 

Plainfield.  N.J .July  17 

North    Milwaukee.    Wis.  .July  17 

Alexandria,    La Julv     - 

McKeesport.    Pa July  24 

Bloomfield.  Ind July  17 

Willmar.    Minn July  24 

Marshfield.    Wis July  24 

Camden.    .Ark July  24 

Port    Clinton.   O July  24 

Cleveland    Heights.    O July  24 

Fayettcville.    .Ark July  24 

Evansville.    Ind July  24 

New  Orleans,  La Jury  ip 

Water  Supply. 

BradentoH  n.  Fla July  17 

Cissna  Park.  Ill July  17 

Decatur,   111 July  10 
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July  29.     West  Point,  N.  Y July  17 

July  29.  Hooiic,    la July  24 

July    31.  North  Battlcford,  Sask.   ..July     j 

Aug.    I.    Jamestown,  N.  Y July  17 

.Vug.    I.  ClKwelah.    VVis July  24 

Aufr.    2.  Witliec,  VVis July  24 

.\ug.    5.  Thayer,   III July  24 

.'Vug.    5.     Decorah,  la July  17 

Aug.    5.     Fort  .\dams.  R.  I July  17 

.\ug.   6.     Cherokee,  la July  17 

Aug.    7.     Steelton.  Pa July  17 

Aug.  8.     Fort  Oglethorpe.  Ga July  17 

Aug.    9.     Fort  Hancock.  N.  J July  17 

■•Vug.  12.   Ri-lle  Plainc,  Minn July  24 

."Vug.  13.     Columbus,  O July  17 

Aug.  19.  Sacramento,  Cal June    5 

.'Vug.  20    Russillvilk".    .-Vrk July  24 

Sept.     4.  New  Orleans,  La July     3 

Miscellaneous. 

July  24.     Chicago,  HI. 

High  Pressure  Piping,  July  17 
July  24.    Baltimore,  Md. 

Refuse  Removal.  July  17 
July  26.     Toledo,  O. 

Power  Plant,  July  17 
July  26.     New  York,  N.  Y. 

Freight  Sheds,  July  17 
July    26.  Holland,    Mich., 

Pier  Repairs,  July     3 
June  26.  VVinnetka,   111., 

Pile  Pier,  June  26 
July    27.  Boston,  Mass., 

Concrete  Floor,  July     3 
July  29.  Milford    Haven,   Va., 

Riprap  Jetties,  July  10 
July  29,  New  Orleans,  La.. 

Track  Work.  July  24 
July  30.  New  York,  N.  Y., 

Chimney,  Etc..  July  24 
July  30.  Fort  Monroe,  Va., 

Track   Work,  July  10 
July    30.  New  York,  N.  Y., 

Retaining  Wall,  July     3 
July  31.    Tacoma,  Wash. 

Power  Plant.  July  17 
Aug.    I.  Washington,  D.   C, 

Torpedo  Boats,  June     5 
.Vun.    !.  New  York,  N.  Y., 

Greenhouse.  July  24 
Aug.    I.  Brooklyn,   N.   Y., 

Refuse  Disposal.  July  24 
.•Vug.    2.  Racine,    Wis., 

Breakwaters,  July  10 
Aug.    3.    Jackson  Barracks,  La. 

Wharf  Repairs,  July  17 
-Vug.    3.  San  Juan,  R.  I., 

Pier  Repairs,  June  26 
.'Vug.    5.  Harrisburg,  Pa., 

Garbage    Disposal,  June  26 
.\ug.    5.  Somers  Point,  N.  J.. 

Wharf,   Grading.  July  24 
.'Vug.    5.  Boston,  Mass.. 

Conduit,  July  24 
.Vug.    5.  Fort    Adams,    R.    I.. 

Wire   Fence,  July  24 
.'Vug.    6.  Mount  Vernon.  Ind., 

Concrete  Dam.  July  24 
Aug.   6.  Cleveland   Heights,  0., 

Street   Lighting,  July  10 
Aug.   6.  New  York,   N.   Y., 

Dams,  July  10 
.\ug.   8.  Fort  Omaha.  Neb.. 

Gas  House,  Etc.,  July  24 
Aug.  12.     Brownsville,  Pa. 

Lock,  Walls,  Etc.,  July  17 
.'Vug.  16.  Galveston,  Tex., 

Jetty   Work,  July  24 
.^ug.  ig.  Washington,  D.  C., 

Steam  Vessel,  July  24 
Ai'.g.    20.  San   Diego,   Cal., 

Wharf    and    Trestle,  June  26 
Aug.  24.  Bremerton,  Wash., 

Concrete  Quay  Wall,  July  24 
,^ug.  31.  Lebanon,  Pa., 

Street   Lighting.  July  24 
Sept.    3.  Winnipeg,  Man., 

Hydro-Electric  Development,  June  19 
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Excavation,  Earth  and  Rock. 

July  24.  Jacksonville,    Fla., 

Dredging,  June  26 
.Vug.  24.  New   York,   N.  Y., 

Dredging,  July     3 
Julv    24.  New   York,  N.   Y., 

Dredging,  July    3 
Julv    24.  Carroll,  la., 

Ditch    Work,  July     3 
Julv    27.  Woodbridgc,  N.  J., 

Dredging.  July     3 
July    29.  Skagway,    Alaska, 

Dredging,  Etc.,  June  19 
July    30.  Newark,   N.  J., 

Dredging,  July    3 
July  31.  Albany,    N.    Y., 

Barge  Canal  Work,  July  10 
July  31.  Galveston,  Tex., 

Dredging,  July  10 
July  31.  Piper   City,   111., 

Ditch  Work.  July  24 
Aug.    I.  Now  York,  N.  Y., 

Grading,  July  24 
Aug.    1.  Marshalltown,    la., 

Drainage  Ditch,  July  10 
Aug.     I.  Fmmetsburg,  la., 

Drauiage   Work,  July    3 
Aug.     I.  Nevada,  la.. 

Ditch   Work,  July     3 
.Vug.    I.     Milner,  Idaho. 

Irrigation  Canal,  July  17 
.•Vug.    2.    Nevada,  la. 

Ditch  Work,  July  17 
.Vug.    2.  Hooppole,  111.. 

Ditch   Work,  July  24 
-Vug.    5.  Sullivan,  Ind.. 

Ditch  Work,  July  24 
Vug.  5.    Wilmington,  Del. 

Dredging,  July  24 
.-Vug.    5.     Greenfield,  Ind. 

Ditch  Work,  July  17 
."Vug.    6.     Newton,  la. 

Ditch  Work,  July  17 
.Aug.    6.     Pocahontas,  la. 

Drainage  Work,  July  17 
Aug.     7.  San  Juan,  P.  R., 

Dredging,  July    3 
.Vutr.  10.  Portsmouth,  N.  H.. 

Filling,  July  24 
.Vug.  12.  Philadelphia,   Pa., 

Dredging.  July  24 
.■\ug.  12.  Washington,  D.  C, 

Dredging.  July  24 
Aug.  [2    Norwalk,  Conn. 

Dredging,  July  17 
.'Vug.  15.  Cheboygan,  Mich., 

Dredging.  July  24 
.'Vug.  16.  Tampa,  Fla., 

Dredging,  July  24 
.Vug.  22.  Bnuiswick,   Ga., 

Dredging.  July  24 

Materials,  Machines,  Supplies.Tools   Etc 

July  24.     New  York,  N.  Y. 

Fire  Alarm  Supplies,  July  17 
July  25.     Brooklyn,  N.  Y. 

Limestone,  July  17 
July  25.     Brooklyn,  N.  Y. 

Top  Soil,  July  17 
July   25.  Omaha,  Neb., 

Electric  Elevator,  July    3 
July  25.  Newark,  N.  J., 

Street   Sweeping  Machines,  July  24 
July  26.  Youngstown,   O., 

Fire  Hydrants,  July  24 
July  29.  New  Orleans,  La., 

Locomotive,  July  24 
July  30.  New  York.  N.  Y.. 

Trap    Rock,  July  24 
July  30.  New  York,  N.  Y., 

Boilers,   Laundry   Machinery,  July  24 
July  30.  Chicago.  111., 

Crushed   Limestone,  July  24 
July  30.  Charleston,  S.  C, 

Motor  Drive  Outfits.  Julv  24 
Jidy  30.  New  York,  N.  Y., 

Pipe,  Pumps,  Etc.,  July  24 


\ol.  XXVIII.     No.  4. 

July  30.  Boston,  Mass., 

Air  Hose,  Pipe,  Etc.,  July  24 
July  30.  Pensacola,  Fla., 

Ties,  Electrical  Supplies,  Etc.,  July  24 
Ji,ily  30.  Washington,   D.   C, 

Cable,  Paving  Blocks,  Etc.,  July  24 
July  30.     Washington,  D.  C. 

Pipe,  Pumps,  Rope,  Etc..  July  17 
July   30.  San  Francisco,  Cal., 

Boilers,  July    3 
July  30.  Fort   Monroe,  Va., 

Locomotive,   Cars,  July  10 
July  30.  Columbus,  O., 

Engine,  Dynamo,  Etc.,  July  10 
July  31.     Washington,  D.  C. 

Steel  Shelving,  July  17 
July  31.  New  York,  N.  Y., 

Ice  Making  Plant,  July  24 
July  31.  Washington,    D.    C., 

Radiators,  July  24 
Aug.    I.  New  York,  N.  Y., 

Broken   Stone,  July  24 
Aug.    I.  St.  Paul,  Minn.. 

Street    Signs,  July  27 
Aug.   2.  Washington,  D.  C, 

Dump    Cars.  July  24 
Aug.    3.  Williamsport,  Pa., 

Paving    Machinery,  July  24 
.•Vug.   3.  Norwood,  O.. 

Water  Meters,  July  24 
.'Vug.    6.  Puget   Sound,    Wash., 

Pipe.  Cement,  Chain,  Etc..  July  24 
.Vug.   6.  Mare  Island,  Cal., 

Wire,    Steel,  July  24 
Aug.  6.  Millvale,  Pa., 

Fire   Hose.  July  24 
Aug.    8.  Washington,  D.   C, 

Rails.   Ties.    Piles.   Etc..  July  24 
."Vug.  10.     Portsmouth,  N.  H. 

Elevator,  July  17 
.Vug.  14.  Wheeling,  W.  Va., 

Iron  and  Steel,  July  24 
.\ug.  16.  Chicago,   III.. 

Machinery.  July  24 

BIDS  ASKED. 
Bridges, 

Items     Arranged     Alphabetically     by     States. 

Ajinistoii,  Ala. — Bids  will  be  received  at 
.Vugust  term  of  Conmiissioncrs'  Court  for 
building  a  bridge  over  Coldwater  Creek. 
W.  F.  Hanna  is  President. 

SacraDicntn.  Ca!. — Bids  are  asked  by 
County  Supervisors.  W.  B.  Hamilton,  clerk. 
until  II  a.  m.,  July  25.  for  the  construction 
of  a  bridge  over  American  River  at  Fair 
Oaks.  Work  includes  a  steel  truss  and  re- 
inforced concrete  bridge,  consisting  of  two 
steel  spans,  each  200  ft.  long  and  one  steel 
span  70  ft.  in  length,  with  concrete  piers 
on  pile  foundations,  and  480  lin.  ft.  of  rein- 
forced concrete  bridge  designed  with  40- 
ft.  spans.  .Mso  embankment  approaches, 
requiring  15.300  cu.  yds.  of  filling.  .-Vp- 
proaches  and  concrete  bridge  are  to  be 
surfaced  with  macadam. 

JVatcrbuyy.  Conn. — Bids  are  asked  by 
this  city,  until  July  30.  for  building  steel- 
concrete  bridge  over  Mad  River  on  line 
of  Liberty  St.  R.  .'V.  Cairns  is  City  En- 
gineer. 

Glcnccc.  Ill — Bids  are  asked  by  Com- 
missioners of  Cook  County.  Chicago.  111., 
until  July  31  for  a  reinforced-concrcte 
arch  bridge  of  40-ft.  span  at  Glencoe.  Plans 
and  specifications  may  be  seen  at  the  office 
of  Harry  I.  Orwig,  121  La  Salle  St.,  Chi- 
cago. 

Bluffton,  Ind. — Bids  are  asked  by  Com- 
missioners of  Wells  County,  at  BlufTton 
until  I  p.  m.  Aug.  S.  for  the  construction  of 
nine   bridges. 

Brazil,  Ind. — Bids  are  asked  by  Commis- 
sioners of  Clay  County,  at  Brazil,  until 
11:30  a.  m.,  .^ug.  6,  for  the  construction 
of  a  bridge  across  Eel  River  and  a  gravel 
road  in  Lewis  township. 

Crown   Point,  ltd. — Bids    are   asked    by 
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Chas.  A.  Johnson,  County  Auditor,  until 
Aug.  5,  for  the  construction  of  an  iron 
bridge  on  Front  st.  over  Duck  Creek  in 
the  town  of  Hobart. 

Damille,  /»(/.— Bids  are  asked  by  Com- 
missioners of  Hendricks  Coimty,  until  July 
29,  for  the  construction  of  the  following 
bridges :  Otterman  bridge  in  Eel  River 
Township.  Odum  bridge  in  Union  Town- 
ship, repair  of  Brazelton  Hadley  bridge  in 
Guilford  Township. 

Lehaiwti,  /;irf.— Bids  are  asked  by  Com- 
missioners of  Boone  County,  at  Lebanon, 
until  10  a.  m.,  .^ug.  5.  for  the  construction 
and  repair  of  twelve  bridges  in  said  coun- 
ty. 

AVty  Albany.  Iiid. — Bids  are  asked  by 
Commissioners  of  Floyd  County,  until 
■noon.  Aug.  8,  for  the  erection  of  a  bridge 
oyer  Big  Indian  Creek  at  Stiller's  Ford,  in 
line  between  Lafayette  and  Greenville 
Townships. 

NobksviUe.  hid. — Bids  are  asked  by 
Commissioners  of  Hamilton  County,  until 
Aug.  5,  for  repair  of  Cool  Creek  bridge 
and  Levi  bridge,  and  for  the  construction 
of  a  retaining  wall  at  Ohio  River  bridge 
in   Noblesville. 

Peru.  Ind. — Bids  are  asked  by  Commis- 
sioners of  Miami  County,  at  Peru,  until 
noon,  Aug.  7,  for  the  construction  of 
bridges  across  Big  Pipe  Creek,  near  Santa 
Fe. 

Brownstozvn,  Ind. — Bids  are  asked  by  H. 
W.  Wacker,  County  Auditor.  un- 
til I  _  p.  m.,  Aug.  6,  for  the  con- 
struction and  erection  of  Crow  sewer  or 
bridge  substructure  on  Medora  and  Sparks- 
ville  gravel  road,  3  miles  southwest  of  Me- 
•dora ;  same  to  be  stone  or  concrete. 

Tipton.  Ind. — Bids  are  asked  by  Commis- 
sioners of  Tipton  County,  at  Tipton,  until 
2  p.  m..  Aug.  5.  for  the  construction  of  an 
abutment  and  e.Ktension  of  South  Main  St. 
bridge. 

Valparaiso,  Ind. — Bids  are  asked  by 
Commissioners  of  Porter  County,  at  Val- 
paraiso, until  noon,  Aug.  5,  for  the  con- 
struction of  three  bridges. 

Warsaiv.  Ind. — Bids  are  asked  by  Kos- 
ciusko County  Commissioners,  until  10  a. 
m.,  Aug.  7,  for  the  construction  of  four 
steel  bridges  and  seven  pairs  of  abutments. 
Newton,  Kan. — Bids  are  asked  by  B.  O. 
Hazen.  County  Clerk,  until  Aug.  5.  for 
the  building  of  the  following  pile  bridges : 
One  over  the  west  branch  of  the  White- 
water, one  over  Sand  Creek,  and  one  over 
Sand  Creek  between  sections  19  and  30  in 
Newton   County. 

Boston,  Mass. — Bids  are  asked  by  P.  F. 
McDonald.  Superintendent  of  Bridges.  926 
Tremont  Bldg..  until  noon,  July  25.  for  re- 
building Meridian  St.  bridge.  Certified 
check  for  $1,000  required  with  bid. 

Vicksburg,  Miss. — Bids  are  asked  by 
the  Chancery  Clerk  of  Warren  County,  un- 
til Aug.  5.  for  building  a  steel  bridge  over 
Jordan  Creek  on  Road  No.  76. 

New  York,  N.  Y. — Bids  are  asked  by 
George  Cromwell,  President  Richmond 
Borough.  St.  George,  New  Brighton,  until 
tioon,  July  .so,  for  furnishing  labor  and  ma- 
terials required  for  constructing  a  pile  and 
timber  bridge  across  Fresh  Kills  Creek  at 
Union  Ave.  and  furnishing  and  driving  and 
capping  nine  piles  at  Bay  View  Ave.  cross- 
ing of  Lemon  Creek.  Princes  Bay;  and  fur- 
nishing and  driving  about  180  small  piles 
at  the  Fresh  Kills  road  crossing  of  Mill 
Creek.  Richmond  Valley.  Security  re- 
quired is  $600. 

Columbus.  O.- — Bids  are  asked  by  Coim- 
ty Commisisoners.  W.  C.  Cussins.  County 
Auditor,  imtil  Aug.  5,  for  labor  and 
material  for  the  following  bridge  work : 
Engineers'  Estimate  No.  753,  constructing 
approaches,  etc.,  to  Chillicothe  PiWe  bricjge 
over     Big    Walnut     Creek     in     Han^flton 
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Township;  No.  779,  superstructure  No.  780, 
substructure  of  Pegg  bridge  on  west  side 
ot  Olciuangy  River,  Clinton  Township.  No. 
781,  superstructure  of  Pegg  bridge.  No 
7S2.  substructure  of  Pegg  bridge.  No.  783, 
remforced  concrete  arch  bridge,  Luten's 
patent  for  the  Pegg  bridge. 

Cincinnati,  O.— Bids  are  asked  by  Com- 
missioners of  Hamilton,  County,  Fred. 
Dreihs,  Clerk,  until  noon,  Aug.  16,  for 
work  under  Specifications  No.  636— For  re- 
pair of  culverts  on  Whiskey  Run  road, 
about  14  mile  west  of  Winton  road,  Spring- 
field, Township. 

Cleveland.  O.— Bids  are  asked  bv  A.  R. 
Callow,  Secretary  of  the  Board  of  Public 
Service,  City  Hall,  until  noon,  Aug.  6,  for 
furnishing  all  labor  and  material  necessary 
to  construct  a  reinforced  concrete  culvert 
for  Giddings  Brook,  under  East  Boulevard. 
Certified  check  for  $800  required  with  bids. 
Plans,  etc.,  at  ofiice  of  Park  Engineer. 
^  Findlay.  O.— Bids  are  asked  by  Commis- 
sioners of  Hancock  County,  until  Aug.  3. 
for  labor  and  material  for' construction  of 
substructure  and  superstructure  of  steel 
over  Blanchard  River. 

Jackson,  C— Bids  are  asked  by  W.  J. 
Shumate,  County  Auditor,  until  i  p.  m., 
Aug.  15.  for  the  construction  of  two 
bridges  in  Jackson  Town-hip.  Plans  and 
speci.lr.-itions  are  now  on  file  at  the  office 
of  J.  W.  Turner,  County  Surveyor. 

Mount  Gilead,  O. — Bids  are'  asked  by 
County  Commissioners,  until  Aug.  15,  for 
material  and  labor  for  the  construction  of 
the  superstructure  and  substructure  for  a 
steel  bridge  over  Whetstone  Creek,  West- 
field  Township.  W.  C.  McFarland  is 
County  Auditor. 

New  I.s.vingion,  O. — Bids  Lre  asked  by 
Geo.  T.  Drake,  County  Auditor,  until  noon, 
Aug.  6,  for  construction  of  a  bridge  over 
Ru^h  ("reck  on  Main  st..  New  Lexington. 
Troy,  O.— Bids  are  asked  by  E.  E.  Pear- 
son, County  Auditor,  until  10  p.  m.,  Aug. 
5,  for  labor  and  material  for  the  construc- 
tion of  the  superstructure  of  a  steel  auto- 
matic swing  bridge  over  the  Miami  and 
Erie  canal  on  Water  st.  in  Troy.  Said 
bridge  to  be  .=52  ft.  extreme  length,  with 
14  16  or  18  ft.  clear  roadway,  plank  floor. 
r25  lbs  live  load  capacity.  Bidders  will 
submit  and  bid  on  their  own  plans. 

JVashingtcn  C.  H.,  O. — Bids  are  asked  by 
the  County  Auditor,  until  Aug.  3.  for  labor 
and  materials  for  construction  of  concrete 
substructure  for  bridge  over  Compton 
Creek. 

Zancsvillc,  O. — Bids  are  asked  by  County 
Commissioners,  L.  E.  Brelsford,  County 
.Auditor,  until  noon,  Aug.  8,  for  labor  and 
material  for  erection  of  bridge  superstruc- 
ture over  Flat  Run  in  Wayne  Township. 
Bridge  is  to  consist  of  one  span  80  ft.  long, 
with  roadway  18  ft.  wide. 

Auburn.  Pa. — Bids  are  asked  by  Borough 
Council.  H.  H.  Fleisher,  Clerk,  until  Aug. 
I,  for  the  excavation,  mason  work  and 
material  for  the  construction  of  the  abut- 
ments for  a  bridge  crossing  Bear  Creek  in 
the  Borough  of  Auburn. 

Milwaukee.  Wis. — Bids  are  asked  by 
Board  Public  Works.  Charles  J.  Poetsch. 
Chairman,  until  10:30  a.  m.,  Aug.  I,  for 
constructing  a  stationary  concrete  bridge 
with  concrete  abutments,  and  all  appurten- 
ances thereto  across  the  Kinnickinnic 
River,  at  the  intersection  of  7th  Ave,  ac- 
cording to  plans  and  specifications  on  file 
in  his  office.  Certified  check  for  $1,000  re- 
quired with  bid. 

San  Juan,  Porto  Rico. — J.  J.  Jimenez, 
Superintendent  of  Public  Works,  San  Juan, 
will,  until  10  a.  m.,  Aug.  20,  receive  alter- 
nate sealed  bids  and  plans  for  furnishing 
on  a  dock  at  San  Juan,  P.  R.,  for  furnish- 
ing  and  erecting  in  place,  or  for  erecting 
only,   three  stefl   ri^•eted   higlrway  bridges. 
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spans  49  ft.  6  in.,  62  ft.  3  in,  and  35  ft.  3 
m.  long,  for  the  Mulas,  Higuero  and  Con- 
vento  creeks,  respectively,  located  on  the 
Bayamon-Comerio  road. 

Ottaiva,  Oh/.— Bids  are  asked  by  Fred 
Gclnias,  Secretary  Department  Public 
\\orks,  Ottawa,  until  Aug.  3,  for  construct- 
ing steel  superstructure  of  bridge  over  As- 
smiboine  River,  at  Shellmouth,  Man. 

Buildings. 

Items  Arranged  Alphabetically  by  Slates. 
Moutcvallo,  Ala.— Bids  are  asked  by 
Building  Committee  Alabama  Girls'  Indus- 
trial School  until  noon,  Aug.  20,  for  erec- 
tion of  new  building  and  additions  to  the 
dormitory,  at  Montevallo,  in  accordance 
with  plans  and  specifications  furnished  by 
William  Ernest,  Spink,  Arch.,  812-813  Title 
Guarantee  Bldg.,  Birmingham.  Ala. 

Washington,  D.  C— Bids  are  asked  by 
Bureau  of  Yards  and  Docks,  Navy  Depart- 
ment, Washington,  until  11  a.  m.,  July  27, 
for  making  alterations  and  repairs.  Medical 
School.  Washington,  D.  C. 

North  Chicago,  ///.—Bids  are  asked  by 
Bureau  of  Navigation,  Navy  Department, 
Washington,  D.  C,  until  noon,  Aug.  15, 
for  the  construction  of  12  additional  build- 
ings at  naval  training  station.  Great  lakes. 
North  Chicago,  in  accordance  with  revised 
plans  and  specifications  which  may  be  ob- 
tained at  actual  cost  of  blue  prints  upon 
application  to  Architect  Jarvis  Hunt,  Mo- 
nadnock  Bldg.,  Chicago,  or  to  the  Com- 
mandant, Naval  Training  Station,  Great 
Lakes,  North  Chicago. 

Colfax,  hid. — Bids  are  asked  bv  Burr 
Bailey,  Trustee  of  Perry  Township^  at  Col- 
fax, until  2  p.  m.,  July  27,  for  the  con- 
struction of  a  high  school  building  at  Col- 
fax, including  heating,  ventilation  and  clos- 
ets. 

Indianapolis,  /»irf.— Bids  are  asktd  by 
Commissioners  of  Marion  County  at  In- 
dianapolis until  10  a.  m.,  July  27,  for  al- 
terations to  the  county  court  house. 

Peru,  Ind. — Bids  are  asked  by  Commis- 
sioners of  Miami  County,  at  Peru,  until 
noon  Aug.  17,  for  the  construction  of  cot- 
tage  at  Lafayette   Soldiers'  home. 

Terre  Haute,  Ind. — Bids  are  asked  bv 
trustees  of  Indiana  State  Normal  School 
Terre  Haute,  until  9  a.  m.,  Aug.  25,  for  the 
construction  of  a  fireproof  library  building. 
Union.  Ind. — Bids  are  asked  by  Commis- 
sioners of  Union  Township,  Parke  Coun- 
ty, at  Hollandsburg,  until  10  a.  m.,  Aug.  i, 
for  the  construction  of  a  brick  school 
house. 

Lcavenzvorth,  Kan. — Bids  are  asked  by 
Board  of  Education,  Robert  J.  Morgan. 
Clerk,  Until  Aug.  5,  for  erection  of  a  school 
building. 

Pittsburg,  Kan. — Bids  are  reported  asked 
by  the  Regents  of  the  State  Normal 
School,  until  July  30,  for  the  furnishing  of 
all  labor  and  materials  necessary  to  erect 
and  complete  a  Manual  Training  school 
building.     J.  PI.  Hill.  President. 

Baltimore,  Md. — Bids  are  asked  by 
Board  of  Awards,  until  11  a.  m.,  Aug.  7, 
for  the  erection  of  a  public  comfort  or 
public  convenience  station  on  Center  Mar- 
ket space  at  Baltimore  St.  E.  H.  Glidden, 
.\rchitect,  16  St.  Paul  St. 

Boston,  Mass. — Bids  are  asked  by  School- 
house  Commission,  until  noon,  July  29,  for 
building  extension  to  Mechanic  Arts 
Schoolhouse.  Certified  check  for  $5,000  re- 
quired with  bid ;  contract  bond  for  $50,000 
required.  Bids  will  also  be  received  at  the 
same  time  for  heating  and  ventilating,  cer- 
tified check  for  $2,000  being  required  for 
this  work. 

Fort  Brady,  Sault  Ste.  Marie,  ■Mich. — 
Bids  are  asked  by  Lt.  Donald  W.  Strong. 
Q.  M..  until   11:30  a.  ra.,  July  30, -^or  fur- 
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nishing  all  material  and  installing  slcani 
heating  in  eight  sets  of  quarters. 

Jackson,  Miss. — Bids  arc  asked  by  James 
Knox  Taylor,  Seupcrvising  Architect, 
Washington,  D.  C.  until  3  p.  ni.,  Aug.  22, 
for  the  construction  of  an  addition  to,  and 
the  remodeling  of,  the  U.  S.  Post  Office 
and  Court  House  at  Jackson.  Miss.,  includ- 
ing plymbing,  gas  piping,  heating  appara- 
tus, electric  wiring  and  conduits. 

Sliclby,  A'.  C. — Bids  are  asked  by  Coun- 
ty Commissioners,  J.  F.  Rolicrts,  Chair- 
man, until  noon.  .^ug.  6,  for  labor  and  ma- 
terials for  building  county  court  house.  H. 
L.  Lewnian,  .\rchitect,  1008  Lincoln  Bank 
BIdg.,  Louisville,  Ky. 

Albany,  N.  V. — Bids  are  asked  by  Milton 
W.  Holt.  Deputy  State  Superintendent  of 
Buildings,  The  Capitol,  until  10  a.  m., 
Julv  27,  for  alterations  to  storm  water  sys- 
tem'.  State  Hall,   Albany,   N.   Y.. 

Albany.  N.  )'. — Bids  are  asked  by  Dr. 
Andrew  S.  Draper,  State  Commissioner  of 
Education,  Capitol,  Albany,  until  noon, 
Aug.  15.  for  the  construction  of  the  New 
York  State  Normal  College,  including 
heating,  plumbing,  electric  work  and  gas- 
piping,  at  Albany.  Drawings,  etc.,  with  G. 
L.  Heins,  State  Architect.  Capitol,  .\lbany. 

Xew  York,  N.  Y. — Bids  are  asked  by 
Robert  W.  Hebberd,  Commissioner  of 
Charities.  Foot  of  E.  26th  St..  until  2:30 
p.  m.,  July  29,  for  furnishing  all  the  labor 
and  materials  required  for  the  erection  and 
entire  completion  of  a  new  male  dormitory 
at  the  New  York  City  Farm  Colony,  Bor- 
ough of  Richmond.  Surety  required  is 
$10,000. 

-Vric  York.  N.  Y. — Bids  are  asked  by 
John  F.  .\hearn,  President  Manhattan  Bor- 
ough, until  2  p.  m.,  July  29.  for  erection  of 
public  bath  building  at  5  Rutgers  PI.  Sep- 
arate bids  are  asked  for  the  plumbing. 
Plans,  etc.,  at  office  of  Architects  Bernstein 
&  Bernstein,  No.  24  East  23d  St. 

KeiL'  York,  N.  Y. — Bids  are  asked  by 
Robert  W.  Hebberd.  Commissioner  of 
Charities.  Foot  of  East  26th  St.,  until  2  :30 
p.  m..  Aug.  5,  for  all  materials  and  labor 
required  for  the  complete  conduiting  elec- 
tric wiring  and  all  other  work  in  connec- 
tion with  the  installation  of  a  complete 
electric  lighting  and  power  system  for  all 
the  buildings  and  grounds  under  the  juris- 
diction of  the  Department  of  Public  Chari- 
ties, and  comprising  the  Metropolitan  Hos- 
pital District,  Blackwell's  Island,  Borough 
of  Manhattan,  the  city  of  New  York. 
Surety  required  is  $20,000.  Specifications, 
etc..  at  the  office  of  Raymond  F.  Almirall, 
Architect,  51  Chambers  St. 

New  York,  N.  Y. — Bids  are  asked  by 
Park  Board,  sth  Ave.  and  64th  St.,  until 
3  p.  m.,  Aug.  I,  for  labor  and  materials 
"for  the  erection  and  completion  of  a  soda 
pavilion  in  the  New  York  Zoological  Park, 
in  Bronx  Park,  in  the  city  of  New  York. 
Security  required  is  $5,000.  Plans  may  be 
seen  at  the  office  of  the  Department  of 
Parks.  Zbrowski  Mansion,  Claremont  Park, 
The  Bronx. 

Rarcna.  N.  Y. — Bids  are  asked  by  School 
Board,  J.  H.  Cochran,  Secretary,  until 
noon,  July  31,  for  furnishing  the  neces- 
sary labor  and  materials  required  in  the 
construction  and  completion  of  a  school 
building  at  Ravena,  N.  Y.  Plans  and 
specifications  may  be  seen  at  the  office  of 
the  School  Board,  J.  H.  Cochran.  Secreta- 
ry, Ravena,  or  at  the  office  of  Fuller  & 
Pitcher,  .\rchitects,  95  State  St.,  Albany, 
New  York. 

Columbus.  O. — Bids  are  reported  asked 
by  the  Board  of  County  Commissioners  of 
Franklin  County,  until  July  29,  for  labor 
and  material  required  to  build,  construct 
and  complete  the  Franklin  County  Court 
House.     John  Scott,  Clerk. 

Laknvood,  O. — Bids  are  asked  by  J.  O. 


Gordon,  Clerk  of  the  Board  of  Education, 
of  Lakewood  Village  School  District.  Cuy- 
ahoga County.  Ohio,  at  the  High  School 
Building,  Warren  Road,  until  noon.  Aug. 
9,  for  material  and  labor  necessary  for  the 
construction  of  a  public  school  building,  to 
be  located  east  of  Ellbur  ave.,  midway  be- 
tween Detroit  St.  and  West  Madi- 
son ave.,  also  all  special  work  con- 
nected therewith,  in  accordance 
with  the  plans  and  specifications 
for  said  buildings  and  work,  on  file  in  the 
office  of  L.  W.  Tliomas.  .\rchitect.  942 
Prospect  ave..  S.  E..  Cleveland,  O. 

SprinRficId  Township.  O.— Bids  are  asked 
by  William  Fischvogt.  Clerk.  Board  of  Ed- 
ucation of  Special  School  District  No.  13, 
Springfield  Township,  Mt.  Healthy.  O..  R. 
F.  D.  No.  4.  until  noon,  Aug.  14,  for  labor 
and  materials  for  constructing  a  .school 
house  on  Vanzant  road,  near  Hamilton 
l)ike,  in  said  district,  according  to  the  plans, 
specifications  and  profiles  on  file  in  the 
office  of  the  Clerk  o.f  the  Board  of  Educa- 
tion of  said  district  and  at  the  office  of 
Martin  Fisher.  Architect.  2156  Central  ave., 
Cincinnati.  O. 

Spearfish.  S.  Dak.— Bids  are  asked  by 
Regents  of  Education,  state  of  South  Da- 
kota, Sioux  Falls,  S.  Dak.,  until  9  a.  m., 
Aug.  20,  for  the  completion  and  equip- 
ment of  the  main  building  at  the  Spearfish 
Normal  School,  at  Spearfish,  according  to 
plans  and  specifications  at  the  office  of  the 
President  of  the  Spearfish  Normal  School, 
at  Spearfish.  and  office  of  the  ArchUect. 
Joseph   Schwarz.   Sioux  Falls. 

Houston,  f'n.— Bids  are  asked  by  Build- 
ing Committee  of  Halifax  County  Jail, 
noon,  Aug.  I,  for  the  erection  and  com- 
pletion of  a  new  county  jail,  according  to 
the  plans  and  specifications  prepared  by 
Architects  Frank  P.  Milburn  &  Co.,  Wash- 
ington, D.  C.  Plans,  etc.,  are  also  on  file 
wilh  Gran  Craddock,  County  Clerk. 

No/folk.  Fa.— Bids  are  asked  by  Bureau 
Supplies  and  .\ccounts.  Navy  Department, 
Washington,  D.  C.  until  10  a.  m..  July  30. 
for  the'^following:  Schedule  87— Construc- 
tion of  brick  magazine  at  this  navy  yard. 

T-c'o  Rivers.  ICi'^.— Bids  are  asked  by 
O  M  Maxam,  Acting  General  Superin- 
tendent. U.  S.  Life  Saving  Service,  until 
2  p.  m..  July  29.  for  the  construction  of  a 
life  saving  station  at  Two  Rivers.  Wis. 

Roads  and  Streets 

Items   Arranged    Alphabetically   by   States. 

Montgomery.  .4/(7.— Bids  are  asked  by 
R  S.  Williams,  Citv  Treasurer,  until  -Aug. 
S,  for  paving  sidewalks  with  hexagon  block 
or  Schillinger  pavement. 

Wilmington.  P.-/.— Bids  are  asked  by 
Francis  A.  Price.  New  Castle,  County 
State  Highway  Commissioner,  until  11  a. 
m.,  July  30.  for  constructing  road  from 
Taylor's  Bridge  to  iron  bridge  across 
Smyrna  River. 

Belleville,  ///.—Bids  are  asked  by  Board 
Local  Improvements,  City  Hall,  until  2  p. 
m.,  Julv  27,  for  80,750  sq.  yds.  brick  paving 
and  46^900  lin.  ft.  of  curbing ;  also  for  37,- 
943  lin.  ft.  pipe  scwcr.  Official  advertise- 
ment will  be  found  in  this  issue. 

Cirlinvilte.  ///.—Bids  are  asked  by  David 
Johnston.  Citv  Clerk,  until  6  p.  m..  .\iig.  5. 
for  furnishing  all  material  and  labor  for 
the  construction  of  such  brick  street  cross- 
ings as  the  citv  of  Carlinville  may  require 
during  the  present  fiscal  year  ending  with 

.April  30,  1908.  ,     ,   ,      r>       A 

Freeport,  ///.—Bids  arc  asked  by  Board 
Local  Improvements,  until  2  p.  m.,  July  25 
for  brick  paving  of  Walnut  St.  Estimated 
cost  of  work  is  $57.ooo-  G.  W.  Graham, 
Citv  Engineer. 

Columbus.  /«(/.- Bids  are  asked  by  Com- 
missioners   of    Bartholomew    County    until 


10  a.  m.,  Aug.  5,  for  the  construction  of 
7,942  ft.  of  gravel  road  in  Clefty  Town- 
ship.   John  M.  Davis  is  County  Auditor. 

Covington,  Ind. — Bids  are  asked  by  Com- 
missioners of  Park  County,  at  Covington, 
,unti!  Aug.  6,  for  the  construction  of  five 
separate  gravel  roads,  aggregating  about 
ten  miles  in  length.  Wm.  B.  Gray  is 
County  Auditor. 

English,  Ind. — Bids  are  asked  by  Com- 
missioners of  Crawford  County,  at  English, 
until  2  p.  m.,  Aug.  5,  for  the  construction 
of  roads  in  Liberty  and  Whisky  Run 
Townships.  Somuel  McFall,  County  Au- 
ditor. 

Huntington,  Ind. — Bids  are  asked  by  City 
Clerk,  until  7  p.  m.,  Aug.  13,  for  construc- 
tion of  vitrified  brick  pavement  and  stone 
curb  on  South  Jeflterson  St.  Bids  are  also 
asked  for  constructing  cement  sidewalk  on 
Whitelock  St.  J.  B.  Vernon,  City  Civil 
Engineer. 

Indianapolis,  Ind. — Bids  are  asked  by 
Board  Public  Works,  until  10  a.  m.,  July 
26,  for  improvement  of  a  number  of  streets 
by   grading  and  paving  roadway. 

Indianapolis,  Ind. — Bids  are  asked  by 
Board   Public  Works,   until   10  a.  m.,  July 

29,  for  improvement  of  a  number  of 
streets,  by  grading  graveling  and  rolling 
roadway,  paving  sidewalks,   etc. 

Mount  Venwn,  Ind. — Bids  are  asked  by 
Commissioners  of  Posey  County,  at  Mount 
Vernon,  until  aoon,  Aug.  5.  for  the  con- 
struction of  ten  gravel  roads  of  a  total 
length  of  Ziyi  miles. 

Peru.  Ind. — Bids  are  asked  by  County 
Commissioners.  Charles  Griswold.  County 
Auditor,  until  noon,  Aug.  7,  for  the  estab- 
lishment, grading,  draining  and  paving  of 
about  23;^  miles  of  free  gravel  roads  in 
Richland  Township. 

Roekz-ille.  /»</.- Bids  are  asked  by  the 
Commissioners  of  Park  County  until  i  p. 
m.,  Aug.  7.  for  the  construction  of  the  fol- 
lowing gravel  roads :  The  Crooks  &  Wim- 
mer  road  in  Union  Township,  the  Punte- 
ney  and  Pence  road  in  Wabash  Township, 
and  the  Union  Chapel  road  in  Washington 
Township.  Work  includes  grading,  drain- 
ing, straightening,  bridging,  graveling,  etc.. 
the  said  roads  according  to  plains  and  speci- 
fications on  file  with  H.  A.  Henderson 
County  Auditor. 

Spencer.  Ind. — Bids  are  asked  by  Com- 
missioners Owen  County,  until  noon.  .\ug. 
6.  for  the  following  road  work :  Continua- 
tion of  I  mile  and  896  ft.  of  pike  road  in 
Jennings  Township :  i  mile  and  130  ft.  of 
pike  road  in  Clay  Township;  i  mile  and 
679  ft.  of  pike  road  in  Taylor  Township. 
Geo.  6.  Mitten  is  County  .\uditor. 

Terre  Haute,  /Mrf.— Bids  are  asked  by 
Commissioners    of   Vigo    County,    until    11 

3.  m.,  Aug.  3,  for  the  improvement  by 
grading  and  graveling  Road  No.  2,  two 
miles  in  length  in  Prairie  Township.  J. 
W.    Denehie.   County   Auditor. 

Clinton.  /(I— Bids  are  asked  by  H.  H. 
Van  Meter,  City  Clerk,  until  8  p.  m.,  July 

30,  for  constructing  1,150  ft.  of  cement  con- 
crete curb  on  2d  Ave. 

Des  Moines,  hi. — Bids  are  asked  by 
Board  of  Public  Works,  until  11  a.  m., 
Aug.  7.  for  the  following  work :  Paving 
6th  ave..  4.160  sq.  yds.,  vitrified  brick  pave- 
ment :  paving  north  and  south  alley  in  block 

4.  Hall's  addition.  1.188  sq.  yds.,  vitrified 
brick  pavement:  paving  W.  9th  St.,  12,149 
sq.  yds.  vitrified  brick  pavement;  paving 
and  "curbing  .Arlington  ave..  1.320  sq.  yds., 
vitrified  brick  pavement  and  700  lin.  ft.  of 
Portland  Cement  curbing;  paving  8th  St., 
1,363  sq.  vds.,  vitrified  brick  pavement; 
paving  Forest  ave.,  19.450  s.  yds.,  vitrified 
brick  pavement. 

Greensburg  A.'y— Bids  are  asked  by  the 
Green  County  Turnpike  Co..  L.  W.  Coak- 
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ley,  Treasurer,  until  Aug.  i,  for  construct- 
ing pike  about  eleven  miles  in  length. 

New  Orleans,  La. — Bids  are  asked  by 
Chas.  R.  Kennedy,   City  Comptroller,  until 

1  p.  m.,  July  29.  for  the  following  work : 
Paving  with  bitulithic,  Carondelet  St., 
from  Upperline  to  Robert  St. ;  paving  with 
asphalt  Carondelet  St,  from  Felicity  to  Po- 
lymnia  St. ;  for  sub-surface  drains,  cul- 
verts, curbs  and  gutter  bottoms  and  side- 
walk pavements  on  Tulane  Ave.  from  Ha- 
gan  Ave.  to  Carrollton  Ave. ;  paving  with 
bitulithic  Foucher  St.  from  St.  Charles 
Ave.  to  Coliseum  St. ;  paving  with  bitu- 
lithic Robert  St.  from  Dryades  to  Pry- 
tania  St. ;  paving  with  asphalt  Tulane  Ave. 
from  Hagan  Ave.  to  Carrollton  Ave. ;  sub- 
surface drain,  culverts,  curbs  and  gutter 
bottoms  and  sidewalk  pavements  on  Teche 
St.  from  Opelousas  Ave.  to  Parish  line  of 
Jefferson;  sub-surface  drains,  culverts, 
curbs  and  gutter  bottoms,  and  sidewalk 
pavements  on  Elm  St.  from  Carrollton 
Ave.  to  Burdette  St. ;  paving  with  chert 
Elm  St.  from  Carrollton  Ave  to  Burdette 
St. ;  paving  with  bitulithic  Teche  St.  from 
Opelousas  Ave.  to  Parish  line  of  Jefferson ; 
sub-surface  drains,  culverts,  curbs  and  gut- 
ter bottoms  and  sidewalks  on  Foucher  St. 
from  St.  Charles  Ave.  to  Coliseum  St. ;  for 
sub-surface  drains,  culverts,  curbs  and  gut- 
ter bottoms  and  sidewalk  pavements  on 
Carondelet  St.  from  Felicity  to  Poljmania 
St. ;  paving  with  small  granite  blocks 
Ursuline  St.  from  North  Peters  to  Decatur 
St. ;  for  sub-surface  drains,  culverts,  curbs 
and  gutter  bottoms,  and  sidewalk  pave- 
ments on  Robert  St.  from  Dryades  to  Pry- 
tania  St. :  for  sub-surface  drains,  cul- 
verts, curbs  and  gutter  bottoms  and  side- 
walk pavements  on  Ursuline  St.  from  N. 
Peters  to  Decatur  St. :  for  sub-surface 
drains,  culverts,  curbs  and  gutter  bottoms 
and  sidewalk  pavements  on  Carondelet  St. 
from  Upperline  to  Robert  Sts.,  all  in  ac- 
cordance with  plans  and  specifications  on 
file  in  the  office  of  the  City  Engineer. 

BaUUivore.  ^1/d.^Bids  are  askted  by 
Board  of  Awards,  until  II  a.  m.,  July  31, 
to  curb,  gutter,  grade  and  pave  with  sheet 
asphalt,  asphalt  blocks,  vitrified  bricks  or 
bitulithic  Robert  Ave.,  from  Whitelock  St. 
to  Druid  Hill  Park  and  Lombard  St.,  from 
Catherine  to  Wilkens  St.  Specifications, 
etc..  with  Commissioners  for  Opening 
Streets.  Hoen  Bldg. 

Frostburg.  Md. — Bids  are  asked  by  P. 
Lammert.  Town  Clerk,  until  Aug.  I,  for 
grading  and  paving  Maple  st. 

St.  Paul.  Minn. — Bids  are  asked  by 
Board  of  Public  Works,  R.  L.  Gorman. 
Clerk,  until  2  p.  m.,  Aug.  I.  for  grading 
portions  of  Snelling  Ave.  and  Ross  St. 
and  for  grading  a  number  of  alleys. 

St.  Paul  Minx. — Bids  are  asked  by  Board 
Public  Works,  R.  L.  Gorman.  Clerk,  until 

2  p.  m.,  July  29,  for  the  resurfacing  of 
West  Seventh  st.  with  asohalt.  from  Cedar 
St.  to  Seven  Corners  at  Fourth  st. 

Kansas  City.  Mo.— Bids  are  asked  by  E. 
A.  Harper,  City  Engineer,  until  11  a.  m., 
Aug.  I,  for  reoairing  brick  pavement  in 
portion  of  "th  St. ;  also  for  three  contracts 
for  constructing  artificial  stone  curbing. 
six  contracts  for  constructing  brick  pave- 
ment on  alleys,  nine  contracts  for  con- 
structing artificial  stone  sidewalks,  and  nine 
contracts  for  repairing  asphalt  pavement. 

Kansas  CiVy."  A/o.— Bids  are  asked  by 
Park  Cimmissioners.  Frank  P.  Gossard, 
Secretary,  until  3  p.  m.,  July  29.  for  grad- 
ing 39th  St..  from  west  line  of  Kenwood 
ave.  to  west  line  of  Holmes  St. 

Edge-water.  N.  /.—Bids  are  asked  by 
Borough  Council,  until  .Aug.  6,  for  an  im- 
provement to  River  Road,  in  the  Shadyside 
section.  Plans  and  specifications  with  Wat- 
son G.  Clark.  Borough  Engineer,  1125 
Broadway,    New   York   city.    N.    Y. 


Nnvark,  N.  /.—Bids  are  asked  by  Street 
and  Water  Commissioners,  City  Hall,  until 
3:15  p.  m.,  July  25,  for  constructing  4.730 
sq.  ft.  of  bitulithic  pavement  on  Barbara 
St.:  repairing  Cottage  St.,  1,870  sq.  yds. 
bitulithic;  paving  Cottage  Ave.,  11,500  sq. 
yds.  bitulithic  pavement ;  repaving  Sussex 
Ave.,  26,600  sq.  yds.  bituminous  concrete 
pavement  on  telford   foundation. 

Plainfield,  .V.  /. — Bids  are  asked  by  Geo. 
B.  Wean,  City  Clerk,  until  8  p.  m.,  Aug. 
5,  for  the  construction  of  brick  pavement, 
including:  15,792  sq.  yds.  brick  pavement; 
1,035  lin.  ft.  new  curb;  1,400  lin  ft.  curb- 
ing reset ;  with  surface  and  undcrdrains 
and  appurtenances.  Plans,  etc.,  with  An- 
drew J.  Gavett.  City  Surveyor. 

Albany,  A'.  )'. — Bids  are  asked  by  Board 
of  Contract  and  Supply,  Isidore  Wachs- 
man.  Clerk,  until  3  p,  m,.  July  29.  for  im- 
provement of  portion  of  Myrtle  Ave,  by 
paving  with  vitrified  blocks.  Bond  for 
$2,500  required  with  bid. 

Brooklyn.  K.  Y. — Bids  are  asked  by 
Park  Board.  5th  Ave.  and  64th  St..  New 
York,  until  3  p.  m..  Aug.  I,  for  laying  ce- 
ment walks  in  several  parks  in  Brooklyn ; 
also  for  laying  asphalt  tile  walk.  .Security 
required  for  each  contract  is  $7,000.  Blank 
forms  may  be  obtained  and  plans  may  be 
seen  at  the  oflSce  of  the  Department  of 
Parks.  Litchfield  Mansion,  Prospect  Park, 
Brooklyn. 

Brooklyn,  N.  Y. — Bids  are  asked  by  Bird 
S.  Coler,  Borough  President,  until  11  a.  m.. 
July  31,  for  the  work  under  II  contracts 
for  street  improvements.  Largest  contract 
calls  for  regulating,  grading,  curbing,  sod- 
ding parks  and  laying  sidewalks  on  Ocean 
Ave.,  from  a  point  180  ft.  north  of  .Avenue 
G  to  Avenue  H,  and  from  Avenue  I  to 
King?  Highway.  The  Engineer's  estimate 
of  the  quantities  being  as  follows:  8,080 
lin.  ft.  of  new  curbstone,  to  be  set  in  con- 
crete ;  990  cu.  yds.  of  earth  excavation  ;  3.220 
cu.  yds.  of  earth  filling,  to  be  furnished; 
12.960  lin.  ft.  of  concrete  curb  around  park- 
ing; 440  cu.  yds.  of  concrete,  not  to  be  bid 
for;  39,710  sq.  ft,  of  cement  sidewalk;  5,440 
sq,  yds.  of  sod  for  parking. 

Syracuse.  K.  Y. — Bids  are  asked  by 
Bo?"rd  of  Contract  and  Supply.  George  J. 
Metz.  City  Clerk,  until  1 :30  p.  m..  July  29, 
for  furnishing  materials  and  constructing 
several  stone,  cement,  asphalt  or  brick  side- 
walks. 

Celina.  O.— Bids  are  asked  by  M.  Lutz. 
Engineer,  care  County  Auditor,  until  !0 
a.  m.,  Aug.  10.  for  the  ditching,  grading, 
graveling  and  macadamizing  of  the  Romer 
and  Jones  Road  Improvement.  Total 
length  is  20.462  ft.  and  work  will  be  let  in 
one  section. 

Cleveland.  O.— Bids  are  asked  by  Coun- 
tv  Commissioners.  Julius  C.  Dorn.  Clerk, 
until  II  a.  m.,  Aug.  17.  for  repairing  pave- 
ment on  Wooster  pike  in  Middleburg  and 
Stningsville  Townships,  in  accordance  with 
the  form  of  contract  and  specifications  to 
be  furnished  by  A.  B.  Lea,  County  Engi- 
neer. 

Cleveland  Heights.  O.— Bids  are  asked 
bv  William  G.  Phare.  Village  Clerk,  204 
Amercian  Trust  Bldg..  Cleveland.  O.,  until 
noon,  Aug.  20.  for  labor  and  material  for 
constructing  sidewalk  on  Fairmount  boule- 
vard. Certified  check  for  $800  required 
with  bid.  F.  A.  Pease  Engineering  Co.. 
931  Williamson  Bldg.,  Cleveland,  are  the 
engineers. 

Cle-.'eland  Heights.  O.— Bids  are  asked 
bv  W.  G.  Phare.  Village  Clerk,  204  Amer- 
ican Trust  Bldg..  Cleveland,  until  noon, 
Aug.  20,  for  material  and  labor  necessary 
for  the  improvement  of  the  southly  road- 
way of  Fairmont  Boulevard  from  the  east 
line  of  Coventry  Road  to  the  west  line  of 
Center  Road,  by  establishing  a  grade,  grad- 
ing,   draining   and    paving    the    same    with 


macadam  and  constructing  sidewalks.  F. 
A.  Pease,  Engineering  Co.,  931  William- 
son Bldg.,  Cleveland  O.,  are  Engineers. 

Defiance,  O. — Commissioners  of  Defiance 
County  will  let  contracts  for  graveling  and 
grading  work  in  different  parts  of  the 
county  at  the  following  time  and  place : 
.\t  Jewell,  9  a.  m.,  July  30,  three  contracts 
for  graveling,  amounting  to  2J4  miles;  at 
Defiance.  2  p.  m.,  July  30,  three  contracts 
graveling,  totaling  i^  miles;  at  Sherwood, 
9  a.  m.,  July  31,  three  contracts  for  re- 
graveling,  li^  miles,  three  contracts  for 
graveling,  3  miles;  at  Farmer  Center,  2:30 
p.  m.,  July  31,  two  contracts  for  regravel- 
ing,  2  miles ;  one  contract  for  graveling,  % 
mile,  and  one  contract  for  grading. 

Findlay,  O. — Bids  are  asked  by  Commis- 
sioners of  Hancock  County,  at  Findlay,  un- 
til noon,  Aug.  10.  for  the  construction  of 
one  mile  of  stone  pike  between  sections  9 
and  10,  Portage  Township,  on  what  is 
known  as  the  Deming  Road. 

Lisbon.  O. — State  Highway  Commission- 
er Huston,  Columbus.  O.,  is  advertising  a 
highway  proposed  under  the  new  Ohio  law, 
for  letting  at  Lisbon,  Columbiana  County. 
.•\iig.  10 ;  highway  to  be  of  brick  construc- 
tion. Specifications  will  be  mailed  to  con- 
tractors upon  request, 

McDonald,  Pa. — Bids  are  asked  by  Dell 
.\llison,  Borough  Clerk,  until  5  p.  m,,  July 
29,  for  grading,  curbing  and  paving  Barr 
St,,  from  creek  to  borough  line,  and  Wash- 
ington St.,  from  Lincoln  Ave.  to  creek. 
Certified  check  for  $100  is  required  with 
bid, 

Marion.  O. — Bids  are  asked  by  Commis- 
sioners of  Marion  County,  as  Board  of 
Turnpike  Directors,  C.  L.  Allen,  Clerk,  un- 
til noon.  July  27.  for  resurfacing  and  mak- 
ing necessary  repairs  on  the  following  pike 
roads :  Davids  and  Gooding  Pike.  Pleas- 
ant Township.  2.240  cu.  yds.  of  macadam, 
estimated  cost  $2,800. 

Davids  and  Gooding  Pike,  Pleasant 
Township,  2.512  cu.  yds  of  gravel,  estimat- 
ed cost  $2,261. 

Claridon  Pike.  Claridon  Township.  3.167 
cu.  yds.  of  macadam,  estimated  cost  $5,402. 

Prospect  and  Waldo  Pike,  Prospect 
Township,  4.282  cu.  yds.  of  macadam,  es- 
timated cost  $6,637. 

Napoleon,  O. — Bids  are  asked  by  F.  J. 
Beck.  County  .Auditor,  until  11  a.  m.,  Aug. 
6.  for  the  construction  of  the  following 
road  improvements :  No.  54,  No.  55,  No.  56, 
No.  57  and  No.  62.  Certified  check  for 
$500  required  with  bid. 

Oberlin.  C— Bids  are  asked  by  Village 
Council,  C.  H.  Snyder,  Clerk,  until  noon, 
July  27.  for  paving  portions  of  West  Lo- 
rain and  North  Professor  Sts. 

Toledo,  O.— Bids  are  asked  by  D.  T.  Da- 
vies.  Jr.,  County  .Auditor,  until  10  a.  m.. 
Aug.  5.  for  the  repair  of  Dorr  st.  stone 
road  No.  34  from  the  point  where  said 
road  is  intersected  by  the  city  line  of  To- 
ledo. O..  and  extending  thence  in  a  wester- 
ly direction  to  what  is  known  as  Reynolds' 
Corners.  Bids  are  also  asked  for  remov- 
ing berme  on  said  road. 

Toledo.  O.— Bids  are  asked  by  Board  of 
Public  Service,  Reynold  Voit,  Secretary, 
i-ntil  noon.  July  29.  for  paving  alley  be- 
tween St.  Clair  and  Superior  sts..  for  pav- 
ing portion  of  Hawley  and  Mozart  sts. 

^Struthers.  O.— Bids  are  asked  by  C. 
Creed.  Village  Clerk,  until  noon.  Aug.  10. 
for  labor  and  materials  for  laying  cross- 
walks. Bids  will  also  be  received  at  same 
time  for  grading  Lowellville  ave. 

Jenkintoivn.  Pa. — Bids  are  asked  by  Bor- 
ough Council,  until  7  p.  m..  July  29,  for 
the  resurfacing  of  520  lin.  ft.  of  streets, 
the  macadamizing  of  2.780  lin.  ft.  of  streets 
and  the  laving  of  500  lin.  ft.  of  brick  or 
block  paving.  Plans  and  specifications  can 
be   seen   at   the  office   of  Ruddach   &   Mc- 
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Crackcn,  Borough  Engineers,  401  Lcedom 
St.,  Jenkintown,   Pa. 

MoniicsscH,  Pa. — Bids  are  asked  by  J.  F. 
irwin.  Borough  Engineer,  until  6  p.  m., 
Aug.  9,  for  grading,  curbing  and  paving 
of  approximately  17.500  sq.  yds.  with  vitri- 
fied block.  The  official  advertisement  will 
be   found   elsewhere  in   this  issue. 

Scwicklcy,  Pa. — Bids  are  asked  by  Fred- 
erick T.  Martin,  Borough  Engineers,  514 
Broad  St.,  until  4  p.  m.,  Aug.  6,  for  im- 
provement of  Centennial  Ave.,  the  work 
including:  1.70  cu.  yds.  excavation,  4,830 
sq.  yds.  asphalt  block  pavement,  100  lin.  ft. 
new  curb,  700  lin.  ft.  curb  redressed,  2,630 
lin.  ft.  curb  reset. 

IVashington,  Pa. — Bids  are  asked  by 
County  Commissioners,  H.  R.  Campbell, 
Clerk,  until  noon.  .A-ug.  6,  for  construction 
of  improved  roadbeds,  culverts,  etc.,  upon 
following  roads :  Washington  and  West 
Middletown  road  from  the  end  of  the  pres- 
ent improved  road  westwardly  two  miles 
and  250  ft.;  Canonsburg  and  Westland,  two 
miles ;  Monongahela  to  Ginger  Hill,  or  the 
Dry  Run  road,  three  miles ;  Monongahela 
city  to  Donora.  two  miles ;  Finleyville  to- 
ward Library,  three  and  one-fourth  miles ; 
Point  Lookout  road  from  the  Plank  road 
to  the  end  of  the  Pike  at  No.  4  dam,  ?4 
mile.  Wm.   Wylie,  County   Road   Engineer. 

Galveston,  Tc.f.— Bids  are  asked  by 
John  M.  Murch,  County  .\uditor.  until  Ju- 
ly 29.  for  paving  Galveston  County  sea- 
wall boulevard,  the  work  including  9,610 
sq.  yds.  of  vitrified  Thurber  brick  pave- 
ment. 

Milwaukee,  Wis. — Bids  are  asked  by 
Board  Public  Works,  Charles  J.  Poetsch. 
Chairman,  until  10:30  a.  m,,  July  29,  for 
constructing  brick  pavement  on  portions  of 
Mitchell  St.  and  Kinnickinnic  .A.ve.  Bids 
are  also  asked  for  paving  with  brick  three 
alleys  and  portions  of  Broadway,  Market 
St.  and  Folsom  PI. 

Milwaukee.  JVis. — Bids  are  asked  by 
Board  Public  Works,  Charles  J.  Poetsch, 
Chairman,  until  10:30  a.  m.,  July  26,  for 
the  following  street  improvement  work: 
Constructing  a  cement  sidewalk,  concrete 
curb  and  gutter,  and  cement  stairway  at 
the  Kinnickinnic  River  Flushing  Tunnel 
Intake  park,  at  the  head  of  Russell.  Cer- 
tified check  for  $75  required  with  bid. 
Bids  are  also  asked  for  grading  and  mac- 
adamizing portions  of  Rogrs  St.,  Mitchell 
St.,  13th  .-Vve.,  Smith  St..  Lenox  St.,  3gth 
St.,  Concordia  .A.ve.  and  Scott  St ,  the  work 
including  18,163  cu.  yds.  grading  on  Fond 
du  Lac  Ave.  Bids  are  also  asked  for  grad- 
ing and  paving  a  number  of  alleys. 

Fort  Maekemie.  Wyo. — Bids  are  asked 
by  Capt.  Wm.  D.  Davis,  Q.  M.,  until  10 
a.  m.,  Aug.  5.  for  construction  of  cement 
walks,  steps  and  road  crossings  at  thi= 
post. 

Sewers, 
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Camden.  Ark. — Bids  are  asked  by  Com- 
missioners of  Improvement  District"  No.  2, 
Louis  Bauerlein,  Secretary,  until  noon, 
Aug.  15.  for  the  construction  of  15.000  ft. 
of  sewer.  Certified  check  for  $500  required 
with  hid. 

Fayettei-ille,  Ark. — Bids  are  asked  by 
Board  of  Improvements,  until  3  p.  m.,  .'\ug. 
22,  for  furnishing  material  and  construct- 
ing sewer  system.  Certified  check  for 
$1,000  required  w-ith  bid.  Burns  &  Mc- 
Donnell. Engineers,  709  Dwight  Bldg., 
Kansas  City.  Mo. 

Hartford.  Conn. — Bids  are  asked  by 
Board  of  Contract  and  Supply,  City  Mall, 
until  II  a.  m..  July  29,  for  construction  of 
Sec.  A  of  Homestead  .A.ve.  intercepting 
sewer  system,  consisting  of  about  1.070  lin. 
ft.  of  concrete  conduit,  10  ft.  diameter,  and 


650  ft.  of  concrete  or  brick  conduit  of  egg- 
shaped  section  6x4  ft.  in  diameter. 

Belleville,  III. — Bids  are  asked  by  Board 
Local  Improvements,  until  2  p.  m.,  July 
27,  for  contracts  aggregating  $266,155  and 
including  37,943  lin.  ft.  of  pipe  sewer  of 
various  dimensions,  80,750  sq.  yds.  brick 
paving  and  46,000  lin.  ft.  of  curbing.  The 
olficial  advertisement  will  be  found  else- 
where in  this  page. 

Pckin.  III. —  Bids  are  asked  by  Board 
Local  Improvement,  John  R.  Scibert,  En- 
gineer, until  8  p.  m.,  July  29,  for  construct- 
ing sewer  system  to  include  10,115  ''"•  ft- 
8-in.,  12,675  '•"•  ft-  i2-in.,  10,485  lin.  ft. 
15-in.,  5,265  lin.  ft.  l8-in.  and  5,105  lin.  ft. 
20-in.  vitrified  pipe  sewer;  3,495  lin.  ft. 
i8x27-in.,  2,320  lin.  ft.  20.x3o-in.,  1,555  lin. 
ft.  22x33-in.  (egg-shaped),  720  lin.  ft.  24X 
36-in.,  1,205  1'"-  ft.  26x39-in.,  1,595  ''"•  ft- 
28x42-in.,  330  lin.  ft.  30X45-in.,  320  lin.  ft 
32.x48-in.,  and  320  lin.  ft.  34x5i-in.  brick 
sewer  (egg  shaped)  ;  320  lin.  ft.  42-in.,  660 
lin.  ft.  52-in.  and  1,594  lin.  ft.  62-in.  brick 
sewer  (circular).  Plans,  etc.,  with  City 
Engineer  and  at  the  office  of  the  Consult- 
ing Engineer,  803  Great  Northern  Bldg., 
Chicago,  111. 

Evansville,  Ind. — Bids  are  asked  by  Board 
Public  Works.  Walter  F.  Wunderlich, 
Clerk,  until  2  p.  m.,  Aug.  30,  for  construc- 
tion of  the  Kentucky  ave.  sewer,  including 
the  following:  3,850  ft.  of  reinforced  con- 
crete sewer,  8  ft.  in  diameter ;  1,400  ft.  of 
reinforced  concrete  sewer,  7  ft.  6  ins.  in 
diameter ;  1,400  ft.  of  reinforced  concrete 
sewer,  7  ft.  in  diameter ;  1,220  ft.  of  rein- 
forced concrete  sewer,  6  ft.  6  ins.  in  diam- 
eter; 680  ft.  of  concrete  sewer,  6  ft.  in  di- 
ameter ;  1,364  ft.  of  reinforced  concrete 
sewer,  5  ft.  6  ins.  in  diameter.  Together 
with  manholes,  inlets,  catch  basins,  outflow 
connections  for  branches  and  house  con- 
nections. Bids  will  be  received  on  egg- 
shaped  brick  sewer  of  above  lengths. 

IVillmar.  Minn. — Bids  are  asked  by  H. 
Gunderson.  City  Clerk,  until  8  p.  m.,  Aug. 
12,  for  construction  of  2,520  ft.  of  12-in. 
and  1,110  ft.  of  18-in.  pipe  sewers. 

Kansas  City,  Mo. — Bids  are  asked  by  E. 
.\.  Harper,  City  Engineer,  until  11  a.  m., 
.■\ug.  I,  for  the  work  under  two  contracts 
for  constructing  joint  district  sewers. 

BloomHeld,  N.  /.—Bids  are  asked  by 
Wm.  L.  Johnson,  Town  Clerk,  until  8  p. 
m.,  Aug.  I,  for  grading  and  constructing 
storm  water  sewer  in  Carteret  St.,  the 
work  including  2,300  cu.  yds.  excavation, 
four  catch  basins,  and  225  lin.  ft.  20-in.  tile 
pipe.     Ernest   Baechlin,  Town   Surveyor. 

Cape  May.  N.  J. — Bids  are  asked  by 
Cape  May  Real  Estate  Co.,  Edmund  K. 
Brown.  Resident  Engineer,  until  noon. 
July  27,  for  furnishing  tools  and  laying  i,- 
300  lin.  ft.  of  l8-in.  T.  C.  Pipe;  100  lin. 
ft.  of  24-in.  T.  C.  pipe;  100  lin.  ft.  of  12- 
in.  T.  C.  pipe;  and  building  3  manholes 
and  6  catch  basins  on  Beach  Ave._  All 
material   for   doing  above   work  furnished. 

Brooklyn.  N.  Y. — Bids  are  asked  by  Bird 
S.  Coler,  Borough  President,  until  11  a. 
m.,  July  31,  for  furnishing  all  the  labor 
and  materials  required  for  constructing  re- 
lief sewer  in  Gold  St..  from  Pierhead  Line 
to  Johnson  St..  and  in  Johnson  St.  from 
Gold  St.  to  Hudson  .\ve.,  Section  No.  i, 
Division  No.  2,  Gold  St.  system.  Security 
required  is  $175,000  and  work  includes: 
Outlet  Section  .\.  I7,S  lin.  ft.;  outlet  Sec- 
tion B,  40  lin.  ft. ;  connecting  chamber,  80 
lin.  ft. ;  162-in,  circular  sewer,  1,910  lin. 
ft,;  156-in.  circular  sewer,  1,431  lin.  ft,: 
150-in.  circular  sewer,  928  lin.  ft. ;  24-in, 
pipe  sewer,  150  lin,  ft. ;  18-in,  pipe  sewer. 
730  lin.  ft.;  15-in.  pipe  sewer,  2.190  lin.  ft,; 
12-in.  pipe  sew-er.  4.645  lin,  ft.,  etc. 

New  York.  N.  Y. — Bids  are  asked  by 
George  Cromwell.  President  Richmond 
Borough.  St,  George,  New  Brighton,  until 


noon,  July  30,  for  constructing  temporary 
sanitary  sewer  in  Newark  Ave,,  the  secur- 
ity required  being  $4,000,  Bids  are  also 
asked  for  constructing  sewer  in  Jay  St., 
the  security  required  in  this  case  being 
$14,000. 

Wahfeton,  N.  Dak. — Bids  are  asked  by 
Wm.  R.  Purdon,  City  Auditor,  until  8  p. 
m.,  July  27,  for  construction  of  sewers  in 
Dakota  ave.,  the  work  including  the  fol- 
lowing: 776  lin,  ft.  24-in.  vitrified  pipe;  720 
lin.  ft.  20-in.  vitrified  pipe;  720  ft.  18-in, 
vitrified  pipe;  360  lin.  ft.  15-in.  vitrified 
pipe.  Samuel  F.  Crabbe,  Engineer,  Fargo, 
N.  Dak. 

Cleveland  Heights,  O. — Bids  are  asked  by 
William  G.  Phare,  Village  Clerk,  204 
American  Trust  Bldg.,  Cleveland,  O.,  un- 
til noon,  Aug.  20.  for  constructing  sewers 
in  Fairmount  boulevard,  from  Coventry 
Road  to  Center  Road.  F.  A.  Pease  Engi- 
neering Co.,  931  Williamson  Bldg.,  Cleve- 
land, O.,  are  the  engineers. 

Napoleon,  O. — Bids  are  asked  by  F.  W. 
Hilgendorff,  Village  Clerk,  until  noon,  Jul- 
ly  30,  for  constructing  600  ft.  of  8-in.  vitri- 
fied salt-glazed  pipe  sewer. 

Port  Clinton,  O. — Bids  are  asked  by  J.  J. 
Huber,  Village  Clerk,  until  noon,  .Aug.  19, 
for  labor  and  materials  for  constructing 
sewer  in  Sewer  District  No.  9.  Certified 
check  for  $200  required  with  bid. 

Yonngstown,  O. — Bids  are  asked  by 
Board  Public  Service,  W.  H.  McMillan, 
Clerk,  until  noon,  Aug.  2.  for  constructing 
district  sewer,  in  Elm  St,,  Parkview,  Bry- 
son,  Baldwin,  Wick,  Linden,  .Andrews  to 
Crab  Creek. 

MeKeesport,  Pa. — Bids  are  asked  by  C. 
E,  Soles,  City  Controller,  until  4  p.  m..Aug, 
6,  for  removing  all  dirt,  etc.,  from  outlets 
to  sewers  along  river  front.  Bond  of  $1,000 
required  with  bid. 

Seottdale,  Pa. — Bids  are  asked  by  A.  L. 
Porter,  Borough  Secretary,  until  8  p.  m., 
Aug.  I,  for  constructing  sewer  system  to 
consist  of  about  2J4  miles  of  8  to  36  in. 
sewers.  J.  G,  Hogg,  Connellsville.  Pa.,  is 
Engineer. 

Newport.  R.  I. — Bids  are  asked  by  Bu- 
reau of  Supplies  and  Accounts,  Navy  De- 
partment. Washington,  D.  C,  until  10  a. 
m.,  July  30,  for  extending  sewer  at  naval 
station  at  Newport.  Applications  for  bid- 
ding blanks  should  refer  to  Schedule   loi. 

Marshfield.  IVis. — Bids  are  asked  by  M. 
G,  Fleckenstein,  City  Clerk,  until  noon, 
Aug.    12.   for  constructing  sewer  on   Sixth 

St, 

Fond  du  Lae.  Wis. — Bids  are  reported 
asked  by  City  Clerk,  until  2  p.  m..  July  27, 
for  constructing  storm  sewer  in  Johnson 
St.,  Main  St..  Amory  and  Follett  Sts„  and 
a  sanitary  sewer  in  Dot}',  Main  and  Arndt 
Sts. 

Milwaukee,  Wis. — Bids  are  asked  by 
Board  Public  Works,  until  10:30  a.  m., 
July  30,  for  constructing  pipe  sewers  in 
portions  of  College  Ave..  South  Pierce  St., 
Lincoln  Ave.,  Greenfield  Ave.,  4th  .Ave,, 
and  Superior  St, 

North  Milwaukee,  Wis. — Plans  and  spe- 
cifications for  sewers  to  be  let  by  this  city 
on  .Aug.  5  are  on  file  at  office  of  Engineer- 
ing-Contracting, 355  Dearborn  St.  Chicago, 
111.  The  official  advertisement  will  be  found 
elsewhere  in  this  issue. 

Water  Supply 

Items    Arranged    Alphabetically    by    States. 

Russelkille.  Ark. — Bids  are  asked  by 
Water  Commissioners,  until  8  p.  m.,  Aug. 
20.  for  labor  and  material  for  the  construc- 
toin  of  a  complete  water-works  system.  For 
further  particulars  address  M,  A,  Earl  & 
Co.,  Consulting  Engineer,  Muskogee,  I,  T. 

Boone.  la. — Bids  are  asked  by  Otto  Hile, 
City  Clerk,  until  8  p.  m.,  July  29.  for  the 
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work  of  drilling  and  constructing  well  No. 
3  in  the  Fair  Grounds  addition.  Well  is 
to  be  300  ft.  deep.  K.  C.  Kastberg,  City 
Engineer. 

Thayer,  ///.—Bids  are  asked  by  the  Vil- 
lage Clerk  until  Aug.  5,  for  the  digging 
and  laying  of  4-in.  pipe  with  hydrants  and 
five   lo-ft.   spurs. 

Belle  Plaiiie,  Minn. — Bids  are  asked  by 
this  village,  until  8  p.  m.,  Aug.  12,  for  a 
complete  waterworks  system.  The  work 
will  comprise  a  steel  tower  and  steel  tank, 
distribution  pipe  line  system,  geared  deep 
well  gasoline  engine  and  pump  and  brick 
building.  Oscar  Claussen,  514  German 
Am.  Bank  Bldg.,  St.  Paul,  Minn.,  is  Con- 
sulting Engineer. 

lamest ozvn,  N.  7.— Plans  and  specifica- 
tions for  laying  12,000  ft.  of  16  in.  and  750 
ft.  of  12  in.  water  mains  for  this  city  are  on 
file  at  oflice  of  Enginering-Contracting,  355 
Dearborn  St.,  Chicago,  111.  Bids  for  the 
work  are  asked  until  Aug.  i,  as  is  stated 
in  the  official  advertisement  elsewhere  in 
this  issue. 

Chezi-elali,  IVash. — Bids  are  asked  by 
Town  Clerk  until  Aug.  i,  for  constructing 
waterworks   and   electric   light  plant. 

IVithce,  Wis. — Bids  are  asked  by  Marius 
Andersen,  Village  Clerk,  until  7:30  p.  m., 
Aug.  2,  for  the  furnishing  of  2,600  ft.  of 
6  to  8  in.  cast  iron  pipe,  7  hydrants,  three 
6  in.  valves,  the  work  of  laying  the  above 
amount  of  pipe  and  the  erection  of  a  30,000 
gallon  steel  tank  and  tower.  For  addi- 
tional information  apply  to  C.  H.  Phillips, 
Marshfield,  Wis. 

Excavation — Earth  and  Rock 

Items    Arranged    Alphabetically    by    States. 

Washington,  D.  C. — Dredging — Bids  are 
asked  by  Maj.  Spencer  Cosby,  U.  S.  Engi- 
neer Office,  22d  and  K  sts.,  N.  W.,  Wash- 
ington, D.  C,  until  noon,  Aug.  12,  for 
dredging  in  Potomac  and  Anacostia  Riv- 
ers, near  Washington,  D.  C. 

Wilmington,  Del. — Dredging — Bids  are 
asked  by  Maj.  C.  A.  F.  Flagler.  U.  S. 
Engrs.,  until  II  a.  m.,  Aug.  5,  for  dredging 
Salem   River,   N.   J. 

Tampa,  Fla. — Dredging — Bids  are  asked 
by  Major  Francis  R.  Shunk,  U.  S.  Engrs. 
Office,  Jacksonville,  Fla.,  until  noon,  Aug. 
16,  for  dredging  in  Tampa  Bay,  Florida. 

Brunswick,  Ga. — Dredging  —  Bids  are 
asked  by  Lt.  Col.  Dan.  C.  Kingman,  U.  S. 
Engrs.,  Savannah,  Ga.,  until  noon,  Aug.  22, 
for  dredging  in  inner  and  outer  harbor  at 
Brunswick,  Ga. 

Hooppole.  ///.—Ditch  Work. — Bids  are 
asked  by  Drainage  Commissioners,  until 
2  p.  m.,  Aug.  2,  for  deepening  and  widen- 
ing of  main  ditch,  requiring  the  removal 
of  approximately  150,000  cu.  yds.  of  mate- 
rial. F.  W.  Sears,  Engineer,  Prophets- 
town,  III. 

Piper  City,  ///.—Ditch  Work.— Bids  are 
asked  by  Commissioners  of  Vermilion  Spe- 
cial Drainage  District,  D.  W.  Turney,  un- 
til I  p.  m.,  July  31,  for  44,450  cu.  yds.  of 
dredge  or  machine  ditch  work  and  62,460 
cu.  yds.  of  scraper  ditch  work. 

Siillizan.  Ind. — Ditch  Work. — Bids  are 
asked  by  W.  H.  Jones,  Jr.,  Superintendent 
of  Construction,  New  Lebanon,  Ind.,  until 
Aug.  5.  for  constructing  a  ditch  requiring 
about  80.000  cu.  yds.  excavation.  Dredge 
boat  can  be  used  on  work. 

Cheboygan.  Mich. — Dredging — Bids  are 
asked  by  Col.  Chas.  E.  L.  B.  Davis,  U.  S. 
Engrs.,  until  3  p.  m.,  Aug.  15,  for  dredging 
harbor  at  Cheboygan. 

Portsmouth.  N.  H. — Filling — Bids  are 
asked  by  Bureau  of  Yards  and  Docks,  Na- 
vy Department.  Washington,  until  II  a.  m., 
Aug.  10.  for  filling  in  back  of  quay  wall, 
navy  yard.  Portsmouth,  N.  H. 

Kew    York,   N.    Y. — Grading. — Bids   are 
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asked  by  Park  Board,  sth  Ave.  and  64th 
St.,  untd  3  p.  m.,  Aug.  i,  for  furnishing  all 
the  materials  and  labor  for  grading  and 
improvmg  ground  north  of  the  Municipal 
buildmg  in  Crotona  Park,  in  the  city  of 
New  York.  Security  required  is  $10,000. 
Blank  forms  may  be  obtained  and  plans 
may  be  seen  at  the  office  of  the  Depart- 
ment or  Parks,  Zbrowski  Mansion,  Clare- 
mont  Park,  Borough  of  The  Bronx. 

Philadelphia.  Pa.— Dredging— Bids  are 
asked  by  Major  J.  C.  Sanford.  U.  S.  En- 
gineer Office,  815  Witherspoon  Bldg.,  Phil- 
adelphia, Pa.,  until  noon,  Aug.  12,  for 
dredging  in  Delaware  River  at  Perriwig 
Bar. 

Miscellaneous 

Items    Arranged    Alphabetically    by    States. 

Washington.  D.  C— Steam  vessel— Bids 
are  asked  by  Light-House  Board,  Wash- 
mgton,  D.  C.  until  2  p.  m.,  Aug.  19,  for 
the  construction  of  a  single-screw  steel 
steam  light-vessel,  to  be  delivered  either  at 
Charlevoix,  Mich. ;  Detroit,  Mich.,  or 
Tompkinsville,  X.  Y. 

Mount  Vernon.  /)i(/.— Concrete  Dam- 
Bids  are  asked  by  Commissioners  of  Posey 
County,  at  Mount  Vernon,  until  2  p.  m', 
Aug.  6,  for  the  construction  of  a  concrete 
dam. 

New  Orleans.  La.— Track  Work.— Bids 
aje  asked  by  Chas.  R.  Kennedy.  City 
Comptroller,  until  i  p.  m.,  July  29,  for  the 
construction  of  standard  gauge  railroad 
track  for  the  city  of  New  Orleans  for 
Public   Belt   Railroad  purposes. 

Boston.  Mass. — Conduit. — Bids  are  asked 
by  Charles  River  Basin  Commission,  367 
Boylston  St.,  Boston.  Mass.,  until  2:30  p. 
m.,  Aug.  5,  for  building  a  portion  of  the 
Cambridge  Marginal  Conduit.  This  work 
will  require  approximately  2,000  cu.  yds.  of 
concrete  masonry,  40.000  lin.  ft.  of  piles, 
and  the  excavation  and  refill  of  about  1,900 
lin.  ft.  of  trench. 

Fori  Omaha.  Neb. — Gas  House,  Etc. — 
Bids  are  asked  by  Major  Thomas  Cruse, 
Q.  M.,  Army  Bldg.,  Omaha,  Neb.,  until  II 
a.  m.,  Aug.  8.  for  constructing  a  balloon 
house,  a  hydrogen  gas  house  and  3  wire- 
less telegraph  station  at  Fort  Omaha,  Neb. 

Somers  Point.  ,V.  /. — Wharf,  Grading. — 
Bids  are  asked  by  James  E.  Scull,  City 
Clerk,  until  8  p.  m..  Aug.  5,  for  grading 
?nd  graveling  Harbor  Lane  and  building  a 
bulkhead  or  wharf  on  Harbor  Lane,  in  the 
city  of  Somers  Point.  Security  bond  for 
S2.000  will  be  required. 

Brooklyn,  N.  Y. — Refuse  Disposal. — Bids 
are  asked  by  W.  Bensel,  Commissioner  of 
Street  Cleaning,  13  Park  Row,  New  York, 
until  noon.  Aug.  I,  for  furnishing  all  the 
labor  and  materials  required  for  the  final 
disposition  of  all  ashes,  street  sweeping 
and  rubbish.  The  work  is  divided  into  two 
contracts  and  surety  required  for  each  will 
be  $100,000.  The  period  of  the  contract 
will  be  for  five  years,  beginning  with  Oct. 
28,  1907. 

New  York,  N.  Y. — Chimney,  Etc. — Bids 
are  asked  by  John  V.  Coggey,  Commis- 
sioner of  Correction,  148  E.  20th  St.,  until 
II  a.  m.,  July  30.  for  furnishing  all  labor 
and  material  required  for  the  erection  and 
completion  of  an  extension  to  the  present 
boiler  house,  including  a  new  chimney  and 
underground  chimnej'  connections  and  the 
installation  of  three  (3")  new  boilers,  250 
H.  P.  each,  at  Hart's  Island,  N.  Y. 

New  York,  N.  Y. — Greenhouse. — Bids 
are  asked  by  Park  Board,  until  3  p.  m., 
.^ug.  I,  for  furnishing  all  the  labor  and 
materials  for  completely  erecting  and  con- 
structing a  greenhouse  in  the  Botanic  Gar- 
den in  Bronx  Park.  Security  required  is 
$17,000.  Plans  may  be  seen  and  blank 
forms  may  be  obtained  at  the  office  of  the 
Department    of    Parks.    Zbroski    Mansion, 
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Claremont  Park,  Borough  of  The  Bronx 

Lebanon,  Pa.— Street  Lighting.— Bids  are 
asked  by  Police  Committee,  Geo.  D. 
Krause,  Chairman,  until  noon,  Aug.  31, 
for  street  lighting  with  electric  lights.  Each 
proposal  for  arc  electric  and  incandescent 
electric  lights  must  be  accompanied  by  a 
proposal  bond,  or  certified  check,  in  the 
sum  of  $1,000,000. 

Fort  Adams,  R.  /.—Wire  Fence— Bids 
are  asked  by  Capt.  Willis  Metcalf,  Con- 
structing Q.  M.,  until  3  p.  m.,  Aug.  5,  for 
furnishing  and  placing  wire  fence  around 
L.  S.  reservation  near  Saundcrstown,  R.  I. 

Galveston.  Tex.—JQltv  Work— Bids  are 
asked  by  Capt.  John  C.  Oakes,  U.  S. 
Engrs..  Galveston,  until  noon,  Aug.  16,  for 
jetty  work  at  mouth  of  Brazos  River,  Tex- 
as. 

Bremerton,  IVash.—Concreie  Quav  Wall 
—Bids  are  asked  by  Bureau  of  Yards  and 
Docks,  Navy  Department,  Washington,  D. 

C,  until  II  a.  m.,  Aug.  24,  for  constructing 
a  concrete  quay  wall  at  the  Puget  Sound 
navy  yard,  Bremerton,  Wash. 

Materials,  Machines.  Supplies.  Tools,  Etc 

Items    AirangeJ    .Mphabetlcally    by    States. 

Mare  Island.  Ca/.— Wire,  Steel— Bids  are 
asked  by  Bureau  of  Supplies  and  .\ccounts, 
Navy  Department,  Washington,  D.  C,  un- 
til 10  a.  m.,  Aug.  6,  to  furnish  at  the  navy 
yard.  Mare  Island,  Cal.,  and  the  naval 
training  station,  San  Francisco.  California, 
as  specified,  a  quantity  of  naval  supplies, 
as  follows:  Schedule  89— Electrical  wire, 
rubber  sockets.  Schedule  90 — Corrugated 
sheet  steel. 

Washington.  D.  C— Rails.  Ties,  Piles, 
etc.— Bids  are  asked  by  D.  W.  Ross,  Pur- 
chasing Officer,  Isthmian  Canal  Commis- 
sioner, until  10:30  a.  m.,  .\ug.  8,  for  fur- 
nishing under  canal  circular  378,  steel  rails, 
splice  bars,  track  bolts  and  spikes,  nut 
locks,  frogs,  switch  fixtures,  car  replacers, 
cross  ties,  piles,  lumber,  vitrified  culvert 
pipe,  etc. 

Washington,  D.  C— Radiators — Bids  are 
asked  by  Elliott  Woods,  Superintendent  U. 
S.  Capitol  Building  and  Grounds,  until 
noon,  July  31,  for  furnishing  and  deliver- 
ing, only,  direct  radiators  for  hot  water 
heating  for  the  Office  Building,  House  of 
Representatives. 

Washington.  D.  C. — Dump  Cars — Bids 
are  asked  by  D.  W.  Ross,  General  Purchas- 
ing Officer,  Isthmian  Canal  Commission, 
until  10:30  a.  m.,  Aug.  2.  for  furnishing 
dump  cars  under  canal  circular  377. 

Washington,  D.  C. — Cable,  Paving 
Blocks,  etc. — Bids  are  asked  by  Bureau  of 
Supplies  and  Accounts.  Navy  Department, 
Washington,  D.  C,  until  10  a.  m.,  July  30, 
to   furnish  at   the   navy  yard,   Washington, 

D.  C,  a  quantity  of  naval  supplies,  as  fol- 
lows :  Schedule  99 — Electrical  cable,  curb 
stone  machine,  asphalt  paving  blocks. 
Schedule  102 — Steel  balls,  steel  .grease  cups, 
brass  tubing.  Schedule  106 — Blueprint  pa- 
per.    Schedule  iii — Tool  steel. 

Pensacola.  Fla. — Ties,  Electrical  Sup- 
plies. Etc. — Bids  are  asked  by  Bureau  of 
Supplies  and  Accounts.  Navy  Department, 
Washington,  D.  C.  until  10  a.  m..  July  30, 
to  furnish  at  the  navy  yard.  Pensacola,  Fla., 
a  quantity  of  naval  supplies,  a?  follows: 
Schedule  96 — Creosoted  ties.  Schedule  97 
— Electrical  supplies,  vulcanized  rubber, 
etc.,  mica.  Schedule  98 — Steel  rivets,  bolts 
and  nuts,  packing. 

Chicago.  III. — Crushed  Limestone. — Bids 
are  asked  by  Department  Public  Works, 
until  II  a.  m..  July  30,  for  furnishing  and 
delivering  to  the  city  of  Chicago  at  various 
designated  points  in  the  city  of  Chicago, 
approximately  15.000  cu.  yds.  of  crushed 
limestone  according  to  plans  and  specifi- 
cations on  file  in  the  office  of  the  Depart- 
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niciit  of  Public  VVorkis.,  Room  223  Citv 
Hall. 

Chicago,  III. — Machinrry — Bifis  arc  asked 
by  Rusincss  Manager  Board  of  Education. 
Tribune  Bldi;.,  until  noon.  .\ng.  16.  for 
machinerv  for  woodworking.  machine 
shops,  forgerooni,  foniidry.  etc..  Lyman 
TrntiibuU    manual    training   high    school. 

Boston,  Mass. — .Mr  Hose.  Pipe.  Ktc. — 
Bids  arc  asked  by  Bureau  of  Supplies  and 
Accounts.  Navy  Department.  Washington. 
D.  C,  until  10  a.  m..  July  30.  to  furnish  at 
the  navy  yard.  Boston,  Mass.,  a  quantity 
of  naval  supplies,  among  which  are  the  fol- 
lowing: Schedule  106— .\ir  hose.  Sched- 
ule 107 — Bar  steel.  Schedule  109 — Brass 
bolts,  steel  bolts  and  nuts,  eycbolts.  hose 
clainps,  files,  screws,  hardware  and  tools. 
Schedule  III — Phosphor  aiul  rolled  l)ronzc. 
sheet  copper  and  iron,  silver  and  wiping 
solder,  bar  steel.  Schedule  114 — Iron  pipe, 
cocks,  valves.  Schedule  115 — Blueprint  pa- 
per, etc. 

New  Orleans.  La.— Locomotives. — Bids 
are  asked  by  Chas.  R.  Kennedy.  City 
Comptroller,  until  i  p.  m..  July  29.  for  a 
switching  locomotive  or  locomotives  for  the 
city  of  New  Orleans  for  P.ublic  Belt  Rail- 
road purposes. 

St.  Paul.  Minn. — Street  Signs. — Bids  are 
asked  by  George  T.  Redington.  City  Clerk, 
until  2  p.  m..  Aug.  I,  for  furnishing  enamel 
iron  street  signs,  in  accordance  with  speci- 
fications on  file  in  the  office  of  the  Com- 
missioner of  Public  Works. 

Newark.  N.  J. — Street  Sweeping  Ma- 
chines.— Bids  are  asked  by  Street  and  Wa- 
ter Commissioners.  City  Hall,  until  3 :30 
p.  m..  July  25.  for  furnishing  five  two- 
horse  steel  frame  street  sweeping  ma- 
chines. 

Neiv  York.  N.  V. — Pipe.  Pump,  Etc. — 
Bids  are  asked  by  Bureau  of  Supplies  and 
Accounts,  Navy  Department,  Washington, 
D.  C..  until  10  a.  m..  July  30,  to  furnish  at 
the  navy  yard.  New  York.  N.  Y.,  a  quantity 
of  naval  supplies,  among  which  are  the  fol- 
lowing: Schedule  102 — Iron  doors,  venti- 
lators, etc.,  copper  gutter,  rails,  spikes,  etc., 
steel  trusses,  cast-iron  pipe  and  specials, 
hydrants.  Schedule  103 — Electrical  condu- 
it, wire,  and  supplies,  electric  light  po'ts. 
brick.  Portland  cement,  lime,  sand,  roofing 
material,  lumber,  ties.  Schedule  105 — Boil- 
er, feed  pump,  windlass.  Schedule  106 — 
.\'\T  hose,  galvanized  pipe.  Schedule  108 — 
Railroad  track,  dump  cars.— Schedule  109 
—Bits,  paint  cans.  Schedule  no— Oak. 
Schedule  113— Japan  drier,  ferric  oxide 
varnish,  marine  glue,  rosin.  Schedule  114 
— Copper  and  lead  pipe,  valves.  Schedule 
115— Blueprint  and  drawing  paper,  steel 
tapes,  dry  plates,  developing  paper,  draw- 
ing instruments,  etc. 

AVic  York.  N.  )'.— Tee-Making  Plant- 
Bids  are  asked  by  Wm.  S.  Patten.  Q.  M., 
39  Whitehall  St..  until  i  p.  m..  July  31,  for 
furnishing  and  delivering  alongside  of  ves- 
sel within  reach  of  ship's  tackle,  in  the 
harbor  of  New  York,  a  complete  ice- 
making  and  distilling  plant. 

New  York.  N.  )'.— Broken  Stone.— Bids 
are  asked  by  Park  Board,  until  3  P-  m- 
Aug.  I,  for  furnishing  and  delivering  2.000 
cu.  vds.  broken  stone  or  trap  rock  and  2.000 
cu.  yds.  screenings  for  trap  rock  (No.  3. 
1907).  for  park.  Borough  of  The  Bronx. 
Blank  forms  may  be  obtained  at  the  office 
of  the  Denartm'ent  of  Parks.  Zebrowski 
^lansion,  Claremont  Park,  The  Bronx. 

Nnv  York.  N.  K.— Boilers.  Laundry  Ma- 
chinerv.—Bids  are  asked  by  Board  of 
Health.  55th  St.  and  6th  .\\c..  until  9:4.=; 
a.  m.,  July  30.  for  furnishing  all  the  labor 
and  materials  necessary  or  required  to  fur- 
nish and  install  two  tubular  boilers,  laun- 
drv  machinery  and  equipment,  together 
with  all  necessary  steamfitting  and  other 
work   incidental     thereto   in   the     laundry 


building  on  the  grounds  of  the  Tubercu- 
losis Sanitorium  at  Otisvillc,  Orange  Coun- 
ty, New  York. 

A'nc  York,  A'.  Y. — Trap  Rock. — Bids  arc 
asked  by  Louis  F.  HaflFen,  President  Bronx 
Borough,  177th  St.  and  3d  .Vve.,  u;itil  1 1 
a.  m.,  July  30,  for  furnishing  and  deliver- 
ing broken  trap  rock,  lime  or  native  stone 
screenings  to  the  Bureau  of  Highways,  as 
follows  :  15.000  cu.  yds.  best  quality  l  ''i- 
in.  broken  stone,  trap  rock,  lime  or  native 
stone,  5,000  cu.  yds.  best  quality  }^-in. 
screenings,  trap  rock,  lime  or  native  stone. 

Norwood,  O.^Water  Meters. — Bids  are 
asked  by  Board  Public  Service,  L.  H.  Geb- 
hart,  Clerk,  until  noon,  Aug.  3,  for  fur- 
nishing and  delivering  500  ^-in.  water  me- 
ters and  connections,  to  be  delivered  in 
quantities   of   100  or  more  as  ordered. 

Youngstozvn.  O. — Fire  Hydrants — Bids 
are  asked  by  Board  Public  Service,  W.  H. 
McMillan,  Clerk,  until  July  26,  for  furnish- 
ing 40  fire  hydrants. 

Williamsport.  Pa. — Paving  Machinery. — 
Bids  are  asked  by  J.  J.  Galbraith,  City 
Clerk,  until  noon,  .\\\g.  3.  for  the  furnish- 
ing, delivered  at  Williamsport.  Pa.,  the 
following:  One  20-HP.  boiler,  including 
fittings;  one  15-HP.  engine,  including  fit- 
tings; one  steam  jacketed  asphalt  mixer; 
one  fire  wagon,  to  heat  asphalt  tools ;  one 
portable  asphalt  melting  kettle;  one  sand 
drier,  one  7  or  8-ton  tandem  asphalt  road 
roller.     James  F.  Fisher.  Citv  Engineer. 

Millvalc  (P.  O.  Sta.  Allegheny).  Pa.— 
Fire  Hose.— Bids  are  asked  by  H.  H.  Dick- 
son, Clerk,  401  Grant  Ave.,  until  3  p.  ni., 
Aug.  6,  for  furnishing  1.000  ft.  of  fire  hose. 

Charleston.  S.  C— Motor  Drive  Outfits. 
— Bids  are  asked  by  Bureau  of  Supplies 
and  Accounts,  Navy  Department,  Wash- 
ington, D.  C,  until  10  a.  m..  July  30,  to 
furnish  at  the  navy  yard,  Charleston,  S.  C, 
a  quantity  of  naval  supplies,  as  follows : 
Schedule  "104 — Motor  drive  outfits.  Sched- 
ule 105 — Fuel  oil  forges. 

Pu£et  Sound.  ICa.s/i.— Pipe.  Cement. 
Chain,  Etc. — Bids  are  asked  by  Bureau  of 
Supplies  and  .Accounts.  Navy  Department, 
Washington,  D.  C.  until  10  a.  m..  .\ug.  6, 
to  furnish  at  the  navy  yard,  Puget  Sound. 
Wash.,  a  quantity  of  naval  supplies,  as  fol- 
lows ;  Schedule  88 — Submarine  telegraph 
cable.  Portland  cement,  fir,  cast-iron  pipe 
and  specials,  wrought-iron  pipe,  valves,  hy- 
drants. Schedule  89— .\nnunciators.  search- 
light mirror.  Schedule  91— Pig  and  Nor- 
way iron,  bar  steel,  steel  floor  plates. 
Schedule  92 — Hardware,  iron  chain. 

Wheeling.  W.  Fa.— Iron  and  Steel.— Bids 
are  asked  by  Capt  F.  C.  Boggs.  U.  S. 
Engrs.,  until  11  a.  m.,  .\ug.  14,  for  furnish- 
ingand  delivering  iron  and  steel  for  bear- 
trap  gates  for  dam  No.  18.  Ohio  River. 

CONTPACTS  LET, 

Items  Arranged  Alphabetically   by  States. 

Cuyahoga  Falls,  O.— Paving.— John  J. 
O'Neil,  Akron,  O.,  has  been  awarded  con- 
tract for  paving  South  Front  St.  with  Mal- 
vern blocks  at  $18,537. 

Cleveland.  O.— Grade  Crossing  Removal. 
—Contract  for  abolition  of  Kinsman  Road 
crossing  of  Pennsvlvania  R.  R.  has  been  let 
to  Garland  &  Hecker  at  $68,220. 

Mansfield,  O.— Road  Work.— Contract  for 
construction  of  about  three  miles  of  pike 
road  in  Madison  and  Franklin  Townships 
has  been  let  to  D.  R.  Mc.\rthur  &  Co., 
Kenton,  O.,  at  $15,200. 

Mount  Vernon.  O.— Paving— Contract  for 
constructing  4-in.  asphalt  block,  gravel  base 
with  a  concrete  curb  and  gutter  on  East 
High  St  is  stated  to  have  been  let  to 
Evans  &  Harper,  Zanesville.  O..  at  $48,974- 

MeKeesfort.  Po.— Bridge— McKeesport 
&  Port  Vue  Bridge  Co.  has  awarded  con- 
tract to  Dravo  Construction  Co.,  Pittsburg, 


Pa.,  for  the  erection  of  a  steel  arch  bridge 
across  the  Baltimore  &  Ohio  tracks  at  15th 
Ave.  and  Waliuit  Su     It  will  cost  $150,000. 

Sharon,  Pa. —  Bridge. — County  Commis- 
sioners have  awarded  contract  for  the  new 
"V"  bridge  in  Sharon,  across  the  Shenango 
■River,  to  the  Canton  Bridge  Co.,  of  Canton, 
O.  Mclntyre  &  Sons  got  the  contract  for 
the  stone  work.  The  entire  cost  of  the 
bridge  will  be  about  $75,000. 

Chattanoo^.  Tenn. — Tunnel. — T.  J. 
Shea,  New  Orleans,  La.,  has  been  awarded 
contract  for  constructing  tunnel  through 
Missionary  Ridge  for  use  as  a  public  high- 
way. The  tunnel  will  be  700  ft.  long  and 
32  tt.  high  by  32  ft.  wide.  The  contract 
price  is  $122,423. 

Bryan,  Tex. — Iron  Bridge. — Commission- 
ers' Court  has  awarded  the  contract  for 
building  the  iron  bridge  across  the  Brazos 
River  at  Koppe's  Ferry  to  the  Missouri 
Valley  Bridge  Co.  of  Kansas  City.  The 
contract  price  is  $17,190  and  the  bridge  is 
to  be  completed  within  eight  months. 

Dallas.  Tex. — Road  Work. — Contract  for 
constructing  Intermediate  Road  has  been 
let  to  Lauder  Bros,  at  $4,656. 

Richmond,  Va. — Railroad  Work. — Win- 
ston &  Co..  Richmond,  have  been  awarded 
the  contract  for  building  ten  miles  of  the 
Virginia  Air  Line  Railroad,  beginning  with 
the  bridge  over  the  Rivanna  River  on  to 
Upper  Bremo,  in  Fluvanna  County.  This 
work  takes  in  the  heaviest  construction  on 
the  road  and  work  will  be  begim  at  once. 

Fairmont,  IV.  Va. — Electric  Railway. — 
Contract  for  the  construction  of  the  Fair- 
mont &  Mannington  electric  railway.  15 
miles  in  length  and  connecting  two  of  the 
largest  towns  in  the  interior  of  the  state, 
was  today  let  to  the  Blodget  Construction 
Co.  of  Wheeling,  W.  Va.  The  construction 
will  cost  about  $400,000. 

Grafton.  JV.  Va. — Railroad  Work. — The 
contract  for  the  construction  of  the  Buck- 
hannon  &  Northern  R.  R..  from  Morgan- 
town  to  the  Pennsylvania  line,  is  stated  to 
have  been  let  to  the  Brady  Engineering  & 
Construction  Co.  of  Parkcrsburg,  W.  Va. 
The  active  work  of  grading  and  laying  the 
track  will  begin  about  Sept.  i.  it  is  said. 

Taeoma.  Hash. — Sewer. — N.  A.  Jones,  at 
$16,485,  has  been  awarded  contract  for  con- 
structing sewer  in  District  No.  164. 

Fond  du  Lac,  IVis. — Storm  Sewer. — S.  H. 
Cole  has  been  awarded  contract  for  con- 
struction  of  8th  St.  storm  sewer  at  $14.426. 
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For  Trench  Work 

where  there  is  a  moderate  amount  of  water  to 
be  handled,   there  is   nothing   superior  to  our 

Diaphragm  Pump 

It  will  displace  sand,  gravel,  or  anything  liquid 
enough  to  flow;  the  cost  of  operation  is  low 
and  it  has  great  durability. 

It  can  be  moved  easily  anywhere  on  the 
job  as  no  foundation  is  needed.  We  carry  these 
in  3"  and  4"  with  strainer  and  hose  complete 
ready  for  immediate  use. 

We  make  a  specialty  of  furnishing  repair 
parts.     Circular  on  request. 

HAROLD  L.  BOND  COMPANY 

142  Pearl  Street         i^m  dis.  Tei.      BOSTON,  MASS. 

C&ble  Address  BONDCO  W»s<ern  Union  Code 


VIADUCT. 

East   St.    Louis,    111. 

Sealed  proposals  suitably  endorsed  on  en- 
velope will  be  received  at  the  office  of  the 
Board  of  Local  Improvements  of  the  Cit\ 
of  East  St.  Louis,  Illinois,  until  12  o'clock 
M..  August  1st,  1907.  for  the  rebuilding  of 
the  Broadway  Viaduct  in  this  city,  accord- 
ing to  the  plans  and  specifications  on  file  at 
the  City  Engineer's  office.  All  proposals 
shall  be  made  on  blanks  which  shall  be 
furnished  at  the  office  of  the  City  Engineer. 
Each  bidder  shall  deposit  with  his  bid  a 
certified  check  of  $1,000.00,  payable  to  the 
order  of  the  President  of  the  Board  of  Local 
Improvements  of  the  City  of  East  St.  Louis. 
Illinois,  to  guarantee  that  the  successful  bid- 
der will,  within  ten  days,  enter  into  a  con- 
tract with  the  city,  and  within  twenty  days 
from  the  signing  of  the  contract  will  execute 
a  collateral  or  other  bond  to  be  approved, 
for  the  faithful  performance  of  the  contract 
in  accordance  with  the  plans  and  specifica- 
tions. 

Further  information  may  be  obtained  at 
the  office  of  W.  J,  Crocken,  City  Engineer, 
or  at  the  office  of  Carl  Gaylor,  C.  E.,  900 
Wainwright  Building.   St.  Louis.  Mo. 

The  city  especially  reser\'es  the  right  to 
reject    any   or   all    bids. 

W.    J.    CROCKEN, 

3-2t  City    Engineer. 


BRICK  PAVING. 

Monessen,     Pa. 

Notice  is  hereby  given,  by  order  of  the 
Streets  and  Roads  Committee  of  the 
Borough  of  Monessen.  Pennsylvania,  sealed 
proposals  will  be  received  at  the  office  of 
the  Borough  Engineer  until  6:00  P.  M., 
August  9th.  1907.  for  the  grading,  curbing 
and  paving  of  approximately.  17.500  square 
yards  of  paving  with  vitrified  block.  Plans 
and  specifications  are  on  file  in  the  office 
of  the  Borough  ISngineer. 

Each  bid  must  be  accompanied  by  a  certi- 
fied check  for  $500.00.  which  will  be  returned 
to  the  successful  bidder  on  execution  of  the 
contract;  or  forfeited  if  he  should  fail  to 
enter  into  and  execute  the  contract  awarded 
him,  in  which  case.  Council  may  accept  any 
other  bid. 

All  other  checks  will  be  retained  until  the 
contract  is  signed,  when  they  will  be  re- 
turned. The  right  is  reseived  to  reject 
any  or  all   bids. 

W.   A.    MILLER. 
ChairnAn  St.  &  Roads  Com 
J.    F.    IRWIN, 

4-3t  Borough  Engineer. 


WATER  MAINS. 

Jamestown,   N.  Y. 
Bids  Opened  August  1,  1907. 

Proposals  are  hereby  solicited  for  the  fur- 
nishing of  material  and  performance  of  work 
in  the  laying  of  a  water  main,  of  approxi- 
mately 12.000  feet  of  16  inch  pipe  and  750 
feet  of  12  inch  pipe,  in  the  City  of  James- 
town, for  said  city.  The  work  is  divided 
into  three  classes  (1)  the  furnishing  of  all 
pipe  and  specials.  (2)  hauling  of  the  mate- 
rials from  the  railroad  switch  and  delivering 
of  same  along  line  of  trenching,  (3)  dig- 
ging of  trench,  laying  of  pipe  and  back  fill- 
ing. 

Complete  plans  and  specifications  for  the 
performance  of  each  class  of  work  are  on 
file  with  the  Water  Department  of  the  City 
of  Jamestown,  at  its  office  in  the  City  Hall, 
in  said  city,  and  will  be  furnished  upon  ap- 
plication, to  prospective  bidders.  Specifica- 
tions may  also  be  seen  at  the  office  of 
ENGINEERING-CONTRACTING.  355  Dear- 
born   St.,    Chicago. 

Sealed  proposals  for  the  performance  of 
any  class  will  be  received  by  the  Board  of 
Water  Commissioners  at  its  office  aforesaid, 
until  the  hour  of  12  o'clock,  noon,  of  the  1st 
day  of  August,  1907.  at  which  time  all  bids 
will  be  opened.  The  Board  reserves  to  it- 
self the  right  to  reject  any  and  all  bids.  A 
certified  check  of  five  per  cent  of  the  esti- 
mated gross  amount  of  the  bid  must  ac- 
company the  same,  upon  the  terms  and  con- 
ditions specified  in  the  proposal   sheet. 

Dated  the   10th  day  of  July,   1907. 
BOARD   OF  WATER   COMMISSIONERS. 
By  Clement  B.    Jones. 

3-2t  Secretary. 


PROPOSAL  FOR  SEWERS. 

North  Milwaukee.  Wis. 
Sealed  proposals  will  be  received  by  Emil 
Klamp.  Village  Clerk,  North  Milwaukee,  un- 
til August  5,  1907,  at  7:30  p,  m.,  for  the 
construction  of  approximately  1,343  ft.  of 
6".  8,100  ft.  of  8",  4,300  ft.  of  10"  and  200  ft. 
of  12"  vitrified  pipe  sewers  and  43  man- 
holes. Each  bid  must  be  accompanied  by 
a  certified  check  for  5  per  cent  of  the  ap- 
proximate amount  of  the  bid.  Plans  and 
specifications  will  be  on  file  after  July  20 
at  the  village  hall.  North  Milwaukee.  31 
Vroman  Building,  Madison,  W'is,,  at  the 
Builders'  and  Traders'  Exchange,  Milwau- 
kee, Wis.,  and  at  the  office  of  Engineering- 
Contracting,  355  Dearborn  St.,  Chicago,  111. 
EMIL  KLAMP, 
3-2t  Village  Clerk. 


J.  F.  GRAHAM, 

(Roadmaiter  Orabam) 

RAILROAD  LABOR  AGENT 

All  classes  of  Laborers  in  Any  Number 
SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory 

WRITE  OR  WIRK 

204  Washington  Avenue  SoHth 
MINNEAPOLIS,  MINN. 


Laborers  of  all  national- 
ities for  railroad  construc- 
tion, mines,  quarries, 
concrete  work,  etc., 
shipped  promptly  on 
reasonable  notice  and 
selected  personally  by 
expert   labor   men. 

International  Immigration  Bureau 
Labor  Department 

144  E.  7th  Street  NEW  YORK 


Italian  Laborers  Supplied 

FREE  or  CHARGE 


For  railroad  building,  water-works,  quarries  and 
all  kinds  of  construction  work,  by 

The  labOT  Information  Office  for  Italians 

(.IncorporatedJ 

59  Ufayelte  (Formerly  Elm)  Street 

Now  York  City 

No  charge  either  to    applicants  for   help  or  to 

the  laborers. 

Send  :o r  circulars  and  application  blanks . 
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PAVING  AND  SEWERS. 

Belleville.    111. 

A  lettlnB  of  sewer  and  paving  contracts 
will  take  place  in  the  City  Hall  In  the 
City  of  Belleville.  Illinois,  at  two  o'clock. 
P.  M..  on  July  27th,  1907.  Contracts  will 
be  awarded  for  SO. 750  square  yards  of  brick 
paving  for  46,900  lineal  feet  of  curbing  and 
37,943  lineal  feet  of  sewer  pipe  of  various 
dimensions.  The  estimated  cost  of  the  im- 
provements in  the  aggregate  is  $266,115.00. 
BOARD  OF  LOCAL  IMPROVEMENTS. 

4-lt  Hellcvill...    Ill 

COURT  HOUSE. 

Bakersville,   N.    C. 

Notice  is  hereby  given  that  the  under- 
signed will  receive  until  10  o'clock  a.  m.. 
on  August  loth.  1907,  sealed  proposals  for 
the  furnishing  of  materials  and  performing 
the  labor  required  for  the  building  of  a 
Court  House  at  Bakersville,  North  Carolina. 
according  to  the  plans  and  specifications 
which  have  been  adopted,  and  are  on  tile, 
and  open  to  inspection,  at  the  office  of  J.  D. 
Braswell.   Clerk. 

All  bids  are  to  be  delivered,  sealed,  to  the 
Commissioners  on  or  before  the  time  named. 

A  certified  check  for  10  per  cent  of  the 
total  amount  of  the  bid.  payable  to  Jos. 
Bowditch.  Chairman,  must  accompany  each 
bid,  such  check  to  be  forfeited  to  the  county 
should  the  contract  be  awarded  to  the  bidder 
and  he  fail  within  30  days,  after  being 
notilied,  to  execute  a  Surety  Company  Bond 
for  the  faithful  performance  of  the  contract 
based  on  his  bid;  such  bond  to  be  for  dou- 
ble the  contract  price. 

These  bids  shall  be  made  out  on  the  reg- 
ular proposal  blank,  and  no  bids  will  be 
considered  that  are  submitted  in  any  othe> 
way  than  on  the  printed  sheet,  which  must 
be  without  interlineations  or  changes.  These 
bids  will  be  received  on  the  several  sys- 
tems, and  items  of  construction,  named  in 
the  specifications  and  proposals;  however. 
the  right  is  reserved  by  the  Commissioners, 
to  adopt  the  system  of  construction,  and  bid 
on  that  system,  whicli  they  may  decide  to 
be  to  the  best  advantage  of  the  County. 

Bidders  shall  set  forth  in  their  proposal 
the  number  of  buildings  of  this  character 
erected  by  them,  the  cost  of  such  buildings 
and  their  locations,  as  well  as  such  other  in- 
formation as  will  establish  the  bidders'  ex- 
perience   and    qualifications. 

The  Contractors,  to  whom  this  work  shall 
be  awarded,  must  furnish  evidence  that  he 
is  skilled  and  experienced  in  fireproof  floor 
construction.  Favorable  consideration  will 
be  given  the  bid  of  contractors  so  expe- 
rienced  and   qualified. 

The  bidder  must  satisfy  the  Commission- 
ers of  his  ability  to  furnish  the  materials 
and  perform  the  work  for  which  he  bids. 

The  contract  shall  be  let  only  as  a  whole; 
bids  In  detail  will  not  be  given  consideration 
as  it  is  the  purpose  of  the  Commissioners  to 
hold  one  Contractor,  or  firm,  responsible  for 
the  entire  accepted  work  according  to  these 
specifications. 

As  a  precaution  against  loss  of  time,  each 
bidder  should  furnish  with  his  bid,  a  letter 
from  a  Surety  Company,  stating  that  they 
will  make,  for  the  bidder,  the  requisite  bond, 
guaranteeing  the  completion  of  the  con- 
tract. 

The  contract  price  shall  be  paid  and  per- 
centage shall  be  retained  as  provided  for  in 
the  specifications. 

The  Surety  Company  Bond  shall  be  on  a 
bond  blank  similar  to  No.  203  G.  of  the  Fi- 
delity and  Deposit  Co..   of  Maryland. 

The  right  is  hereby  reserved  to  reject  any 
and  all  bids,  or  to  waive  defects  in  the 
same,  if  It  be  deemed  in  the  interest  of  tlie 
Coimty  to  do  so. 

Plans  are  also  on  file  In  the  office  of  the 
Architect,  H.  L.  Lewinan,  1008  Lincoln  Bank 
Building,    I^ulsville,    Ky. 

JOSEPH    BOWDITCH. 
3-2t  Chairman. 


TEST    BORINGS 

for  Foundations.  £tc. 

.\RTESIAN  WELLS,  DRIVEN  WELLS. 
PUMPl.NG    APPARATUS 

J.  E.  Feeley  €>  Company 

43  South  Market  Street.  BOSTON 

.S?  Ill  f.ir  E-timih-* 


Artesian  Well 
Water  Supply 

Towns  and  Citifs.        Teat  liorings 
Jot  Foundations  and  ElctaioT  Shalls 

DAVID  GARVEY 

SO  Broadway       NEW  YORK 


Iron  and  Steel 

Pig  Iron,  Iron  Ore, 
Billets,  Wire  Rods,  Slabs,  Plates, 
Bars  and  Shapes,  Coal  and  Coke. 

B.  HICOLL  &  COMPANY 

59  &  61  Wall  Street,  New  York 


.**       -.*— 


ALL    KINDS    OF 

CONTRACTORS'  TENTS 


Extr&  Finished 

Columbus  Tent  <a  Awning  Co. 

East  Walnut  St.,  Colunnbus,  O. 


WE    MAKE 


Cross- Arms 

Pins 
^'^<^  BracKets 

PROMPT  SHIPMENT 

•WRITE    US. 

CENTRAL  MFG.  COMPANY 

CHATTANOOGA,  TENN. 


Every  Train    a 
TwO'Hour  Train , 

From  7  u.  in.  tofi  p.  in. 


To  PHILADELPHIA 
New  Jersey  Central 


Train  Every  Hour 
on  the  Hour 


Leave  W.  zid  St.  loniinmcs  ln-foro  the  hour 
rSUtloMWE.ST  23UST.  E.VCEU.KNT 

LXBEBTI   ST. 


DININH  SERVICE  1 


WANTS 


ARE  YOU  A  DUAJTSMAN? 
,  One  of  the  most  Impurtant  departments 
of  rjur  business  is  devoted  to  supplying  em- 
I'luycrs  with  thoroughly  competent  drafts- 
men. Positions  now  open  for  hundreds  of 
men  who  can  do  good  work  on  the  board 
at  $1,000-13.000  a  year.  Also  openings  for 
high  grade  Salesmen,  Managers,  Superin- 
tendents, Engineers,  etc.  Ofllces  In  12 
cities.  Write  us  to-day  stating  experience 
and    position   desired. 

HAPGOODS. 
"n'l  Broadway  New   York. 


The  Engineering  Agency  Bulletin,  pub- 
lished every  week,  contains  a  list  of  posi- 
tions for  Engineers,  Draftsmen,  Instru- 
mentmen,  etc.,  etc.,  that  are  positively 
vacant  at  the  time  you  receive  it.  Send 
for  sample  copy. 

THE  ENGINEERIXG  AGENCY, 

Monadnock  Block,  Chicago 

Established  1893 


CATALOGS  WANTED.— Especially  those 
pertaining  to  building  work,  structural  work 
and  leinforced  concrete  construction.  Ad- 
diess  Ralph  M.  Snyder.  C.  E..  Structural 
Engineer  and  Builder.  1217  Wilt  St.,  Fort 
\\'a>ne,     Ind.  4-2t 

^VANTED  —  Chemist.  employed,  desires 
change.  Ten  years'  experience  In  manu- 
facture and  testing  of  mixed  paints,  white 
lead,  zinc  salts,  litharge,  orange  mineral. 
lead  sulphate  and  chromes.  Ammonia  dis- 
tillation, coal  analysis,  water  analysis, 
softening  and  purification.  Assay  of  gold. 
silver,     copper,    lead    and    zinc.  iddress 

"Chemist,  "    care    E.    A.    Leach,    Dix    Bldg., 
Elizabeth.   N.    J. 


CIVIL  SERVICE  EXAMINATIONS  will  be 
held  at  room  400.  City  Hall,  Chicago,  as 
follows:  Mechanical  and  Electrical  Engi- 
neers, grade  4,  salary  S1200  to  Si  400,  July 
22.  Spelling,  Penmanship,  Arithmetic, 
Technical  Knowledge  and  Experience.  Open 
to  residents  of  Chicago  only.  Mechanical 
Engineers,  Board  of  Education,  grade  10, 
salary  $3000  or  more.  Sept.  28.  Spelling, 
Penmanship,  Arithmetic.  Technical  Knowl- 
edge and  Experience.  Residents  of  Chi- 
cago only.  Architectural  Draftsmen.  Open 
to  residents  and  non-residents  of  Chicago: 
Grade  5.  salary  $1400  to  $1600.  Oct.  1;  grade 
6  salary  $1600  to  $1S00,  Oct,  15;  grade  4, 
salary   $1200  to  $1400.   Oct.    30. 

j  WANTED — At  once,  first-class  engineers 
with  good  experience  for  designing  rail- 
way cars.  State  experience,  reference  and 
salary  expected.  Address  Arthur  Koppel 
Company.   Machesney  Bldg..   Pittsburg.   Pa. 

WANTED — Experienced  man  to  take  chaiyt 
of  large  scrap  yard.  Must  be  thoroughly 
competent  and  have  good  references.  Good 
salary  to  the  right  man.  Address  "Scrap 
Iron."  care  Engineering-Contracting,  355 
Dearborn    St.,    Chicago. 


DRAUGHTING, 

MAP  DRAWING  AND  PRINTING 

STRUCTURAL  IRON  WORK 

Large  Force  or  Competent  Men. 

Rush  Work  Given  Special  Attention. 

P.  f .  Von  Hardenberg. 

123  Uberty  Slreel,  NEW  YORK  CITY 

Telephone:  20-J9  Cortlandt.    Rooms  513-515 


^^^il§l!!BIR^ 


WELLS 
LIGHT 

Wells  LighTMfg.  Co. 

^  .  W'ashincti^n  St. 

NEW  YORK 
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15  No.  3  wheel  scrapers S      25.00 

New  9.\14  Vulcan  dinkics  at 2,500.00 

New  10x16  Vulan  dinkies  at 3.000.00 

New  1-yard  clam  shell  bucket   (for 

sand) 375  00 

Lidgerwood  No.  71  hoist,  complete..  .  725  00 

Little  Giant  1-yard  traction  shovel.  .  3  250.00 
No.  2  Smith  Mixer,  engine  and  boiler 

on  wheels 675.00 

Marion  .Model  60  shovel  (new) 9,400.00 

Bucyrus  70  ton  shovel   (new) 9,900.00 

New  10  ton  American  Tandem  roller  1,700.00 

54x54x16  ft.  stone  planer 950.00 

6x10  V'llter  belted  compressor.  34  ft..  110.00 

12x12x14  Hall  air  compressor 650.00 

12x121x14  Inpersoll  compressor 725.00 

Morris  No.  10  D.  C.  pump  and  engine  500.00 

Complete  }-yard  dipper  dredge 2.500.00 

Channon  full  circle  ij-yard  excavator  4,000.00 

Let  me  have  your  inquines  for 
Cableways.  Can;,  Rail,  Rock  Drills, 
Channeler-,  Traction  Engines, 
Graders  and  Contractors'  Equip- 
ment generally. 

WILLIS  SHAW 

171  La  Salle  St.  Chicago,  III. 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.     Also  lighter  and  heavier 


locomotives. 


16,5   loco- 


motives  from    6   to    70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels. 

Southern  Iron  &  Equipment  Co. 

Atlanta,  Ga. 


FOR  S.ALE 

>4  yard  Smith,  practically  new, 

CONCRETE    MIXER 

J-  H.  FL.\HERTV. 

116  Winthrop  Street  Brooki.vn.  N.  Y. 

Khone  2"5S  Klatbut.h 


IRON-  H.W  R.MK. 


Architectural  Wire 
and  Iron  Work 

of  all  kinds 
Get  our  prices  and  circulars. 

International  Wire  &  Iron  Works 

^57  Superior  Street 
Detroit,  Mich. 


J 


FOR  SALE 

0  Western  Dump  Wagons,  l/< 

yard S  57.5(1 

4  Western  2-yard  Dump  Cars, 

36"  gauge -!5.l O 

0  Western  1  K'  yard  Dump  Cars     35. (  0 
12  Western  l/z  yard  Dump  Cars     35.00 

1  Western    Grader    (used    two 

months)        625. HO 

1   Lambert  Hoist  Engine      .     .    300.00 

U  K.    &    J.    2-vard   3(5'   gauge 

Dump  Cars  '     .     .     .      42.00 

1  Case    Traction    Engine,  20 

H.  P 1,4(.10.U0 

Write  us  for  anything  yo.:  may  be  needing  in 
the  line  of  Contractors'  equipment. 

The  American  Trading  Company 

M.\R10.\".  UHIO 


Good  Values— Immediate  Shipment 

One  26  ton  one  yard,  Little  Giant  Traction  Shovel $2,600.00 

One  45  ton  li  yard  S.G.  Bay  City  Shovel— steam  thrust  2,250.00 

One  45  ton  Bucyrus  with  ditching  attachments 2,500.00 

One  50  H.  P.  Mundy,  D.  C,  D.  D.  Hoisting  Engine  . .  700.00 
One  30  H.   P.    Lambert   Hoist,   3  drums,   with   boiler, 

nearly  new 1,(100.00 

One  20  Lidgerwood  D.  C,  D.  D.  Hoist  with  Boiler 775.00 

One  No.  3  McKelvey  Mixer,  Engine  and  Boiler 350.00 

One  No.  2  Gates  Gyratory  Crusher 300.00 

One  Corliss  Valve  Compressor,  capacity  2,250  feet,  good 

as  new 4,000.00 

Air  Compressors  from  200  to  2,000  feet  capacity. 

Plants  Installed.      Correspondence  Invited. 

INTER-STATE  EQUIPMENT  (H  ENGINEERING  CO. 

Yards  and  Warehouse. 

South  Englewood  Old  Colony  Building.  CHICAGO 


FOR  SALE 

Two  25Kw  direct  current  110  volt  Crocker-Wheeler  Generators 
direct  connected  to  De  Laval  steam  turbines  suitable  for  125  to 
150  pounds  pressure,  condensing  or  non-condensing.  Also  one 
2200  gallon  centrifugal  pump  direct  connected  to  De  Laval 
steam  turbine.     This  is  new  machinery. 

Address  the  N.\TIONAL  CASH  REGISTER  CO. 
Dayton,  Ohio 


fcjr  sale. 
li  YARD  ORANGE  PEEL  BUCKET 

Hayward.     Used  only  1  month. 

No.  2  RANSOME  MIXER 

Engine  and   Boiler  on  Wheels. 
NEW  YORK    PURCHASING   AGENCY.  Inc. 

74  Pme  Street.  .\E\V  YORK  CITY. 


Steel   Tee  Rails 

New  and  Relaying 
Quick  Shipment 

CHARLES  A.  RIDQELY  &  CO. 

Old  Colony  Building.  CHICAGO 


|OCOMOTIVES> 


r. 


Complete  with  aprons  for 
COrslT-RACTOF^S-     USE 

Built  to  order  on  short  notice. 

HICKS   LOCOMOTIVE  AND   CAR   WORKS,    CHICAGO 


STEEL      TANKS 

—  A  N  P       : 

PLATE      WORK 


Cut  Shows  Our  Special  Tar  Still 

WRITE  FOR  PRICES 


Established  1872 


WM.  GRAVER  TANK  WORKS 

EAST  CHICAGO  IMDIANA 


PUMPS  FOR  SALE 

BY   THE    PASSAIC  WATER   CO. 
OF  PATERSOK,  X.  J. 

Worthington   Pump.    20  x  HJ  x  15;  capacity, 
two  million  gallons, 

Worthington   Pump,   20  x  331  x  23  x  21;  capa- 
city, seven  million  gallons. 

Worthington   Pump.   21  x  33j  x  23  x  24;  capa- 
city, seven  million  gallons. 

Deane  Pump.  20  x  SO  x  28  x  18;  capacity,    six 

million  gallons. 

Particulars  of  S.  A.  CrNNINGHAM.  2  Wall 
Street,  New  York. 


VULGAN  IRON  WORKS 


CHICAGO 


1 1  / 1 .  m 
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No.  5129 


KEIUFFEIL    8c     EISSEIR     CO. 


CHICAGO,  111  E.  Madison  St. 


127  FULTON  STREET.  NEW  YORK 

ST.  LOUIS.  813  Locust  St.  SA.M  FRANCISCO,  40 Oak  St..  cor.  Market 


Drawing  Materials  Measuring  Tapes         Surveying  Instruments 

K  &  E:  CONTRACTORS'  TRANSIT 

Telescope  S  in.  with  dust-cap  and  sun-shade,  object  glass  1  in.,  with  rack-movement,  eyepiece 
adjustable  for  focusing  cross-hairs.  Long  spirit  level  to  telescope,  graduated  on  the  glass.  Clamp 
and  tangent  screws  to  telescope.  Cloth  finished  standards.  Compass  graduated  to  degrees,  with 
variation  plate,  needle  about  3  in.  Horizontal  limb  5  in.,  graduated  to  half-degrees  reading  by 
folded  vernier  to  minutes.     Two  spirit  levels  to  horizontal  limb.     Shifting  centre. 

We  manufacture  a  special  line  of  Transits  and  Levels  for  Contractors  and  Builders,  in  various  styles.  They  arc  reliable 
instruments,  of  moderate  price,  and  will  save  time,  labor  and  chance  of  errors. 

Our  Comple-te  Ca-talogue   (S50  pages)  on    roquosi: 


P.  D.  CROFOOT  N.  NIELSE.N 

Printing  by  Electric  Lijjht 

Crofoot,    Nielsen    &    Company 

BLUE    PRINTERS 
Blue  PrIntinE,  Black  Printing  Blue  Line  and  Color  Printing 

Special   Service  Always — Speed   and    RESULTS.     Big    Floor  Space  and 
Equipment  for  Rush  Orders. 

167-169   E.   Washington  Street,   CHICAGO 

Phone  759  Main 


BUFF 


ENGINEERING 
INSTRU.WENTS 


The  "Buff"  is  freely  acknowledged  to  embody 
more  accuracy,  better  telescopes  and  work- 
manship than  any  other.  Send  for  Catalogue  32 
BUFF  &  BUFF  COMPANY,  Boston,  Mass. 

Jamaica  Plain  Station 


5"  LONG,  WITH  MAOMFYINQ 
GLASS  INDICATOR 


MIDGET  SLIDE  RULE 

Drawing     Materials  f 
and    Surveying 
Instruments 

WRITE  FOR  CIRCULAR  No.  7 

KOLESCH  &  CO.,   142  Fulton  Street,  NEW  YORK 


R.  SEELIQ   &   SON 

172  E.  MADISON  ST..  CHICAGO 

MANUFACTURERS   OF  MOST   IMPROVED 

Engineering  and  Surveying   Instruments 

95%  of  the  instrument.?  bought  by  the  Sanitar>'  District  of 
Chicago  and  9S%  of  all  purchased  by  the  Illinois  Steel  Co. 
during  the  past  ten  years,  were  made  by  us. 

Send  for  Catalog  Xo.  6  and  learn  why. 


EVERETT=McADAM 

CONTINL'OUS  ELECTRIC 

BLUE  PRINT 

Machine 

Easy  to  operate,  compact,  self- 
contained,  noiseless,  small  amount 
of  current,  perfect  contact,  uni- 
f'^rm  tone,  variable  speed,  eco- 
nomical. 

Revolute  Machine  Co. 

525  West  45th  St.,  NEW  YORK 

FurOier  information  atid  List  of 
Users  upon  Request 


Economy  Tables  and  Cases 

are  worth  30'  ^i  more  than  any  other  because  of  the 
superior  workmanship,   material  and   finish    alone. 


t  Table  showing  loose  inclined  hoard  and  tool 
tray  and  frame  in  tool  dra^^er. 


Why  not  invest 
in  them  ? 

Send  for  free 
catalogue 

Factory  Prices 

Economy  Draw- 
ing Table  Co. 

1309  Utah  Street 
Tol«-do.  Ohio 


'fS 

Elliott  Electric 

'fi 

I      Blue  Print  Machine 

Simplest  In  Operation 

I^^^SBIJA 

Simplest    In    Construction 

^^Hl 

Best  Workmanship 

n^ll 

Hundreds    in   use   and    selling 

jH^HI 

R                                faster  than  ever. 

jM 

J^              Ask   for    Catalogue    "0." 

1       B.  K.  Elliott  Company 

^^^^iS 

JyLl.              108  Sixth  Street.  PITTSBURG 

Eugene  Dietzgen  Company 


M&nufacturers  and  Importer* 

Drawing  Materials 
Surveying  Instruments 


NEW  YORK  NEW  ORLEANS  CHICAGO 

214-220  E.  23d  St.  SAN  FRANCISCO  I8I  Monroe  St. 

C.\T.\I.OGUE  OX  .\PPLIC.\TION 
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What  Is 
Petrolhhic  Pavement? 


It  is  a  dustless,  noiseless  and  thoroughly  water  proof 
pavement,  at  one-sixth  the  price  of  asphalt  and  one-third 
the  price  of  macadam.  Streets  have  been  laid  by  this  sys- 
tem between  five  and  six  years  without  repair  and  are  in 
first-class  condition  to-day ;  therefore,  it  has  passed  the 
experimental  stage. 

It  is  a  system  of  impregnating  the  natural  soil  of 
streets  and  highways  with  a  heavy  asphaltic  oil  by  use  of 
a  5,000-pound  Petrolithic  Rolling  Tamper.  This  Roller  is 
filled  with  teeth  or  spikes  which  project  seven  inches  from 
its  surfacae ;  on  the  end  of  each  tooth  is  a  head  resembling 
a  sheep's  foot,  with  a  surface  of  about  2x3  inches.  These 
teeth  are  forced  into  the  freshly  plowed  streets  to  their 
full  length  by  the  immense  weight  of  the  Roller  which 
passes  back  and  forth  over  the  street  until  a  base  is 
formed  practically  as  hard  as  rock;  then  heavy  asphaltic 
oil  is  applied  which  is  thoroughly  cultivated  until  every 
particle  of  the  soil  is  mixed  with  asphaltic  oil;  the  Rolling 
Tamper  is  next  applied,  passing  to  and  fro  times  in- 
numerable over  the  street  until  its  tampers  ride  higher  and 
higher  above  the  base  until  they  eventually  ride  on  the 
surface  of  the  completed  street,  which  is  then  as  dense  as 
the  densest  hard  pan.  Three  or  four  applications  of  heavy 
asphaltic  oil  are  used,  a  gallon  per  square  yard  at  each  ap- 
plication, the  amount  depending  largely  upon  the  nature  of 
the  soil  to  be  worked.  In  clay  or  adobe  soil,  especially  where 
a  street  is  subjected  to  heavy  city  traffic,  a  surface  coat  of 
two  or  more  inches  of  clean  sand  is  recommended ;  this 
sand  is  incorporated  with  tne  oil  by  the  use  of  the  Rolling 
Tamper  and  is  finished  with  a  heavy,  smooth  roller.  This 
system  produces  satisfactory  results  in  every  class  of  soil 
on  which  it  has  been  tried  from  heaviest  clay  to  lightest 
beach  sand. 


By  the  Petrolithic  system  you  can  secure  a  solid  layer 
of  asphaltic  pavement  about  four  inches  in  thickness  on  a 
solid  tamped  base,  that  will  wear  indefinitely  and  without 
chuck  holes,  as  the  Roller  Tamper  finds  all  soft  spots. 

Many  of  the  most  elegant  and  exclusive  residential 
tracts  in  the  vicinity  of  Los  Angeles  have  used,  or  have 
contracted  for  this  pavement.  The  following  cities  have 
adopted  the  Petrolithic  system:  Los  Angeles,  Pasedena, 
Monrovia,  Hollywood.  Long  Beach,  Santa  Monica,  Ocean 
Park,  Fullerton,  Glendale.  Redlands,  Berkeley,  Bakersfield, 
Vallejo,  Belvedere,  Visalia,  Orange,  South  Pasadena.  Al- 
hambra,  San  Luis  Obispo  and  St.  Joseph,  Mich.  The  fol- 
lowing parks  and  boulevards :  Oak  Knoll,  Beverlj'  Hill^'. 
Victoria  park,  Ridgewood  park,  Oneonta  park.  Vermont 
Avenue  Square.  Los  Angeles-Pasadena  boulevard,  San 
Jacinto  boulevard  and  the  Palisades.  Many  other  cities, 
parks  and  boulevards  are  preparing  specifications  which 
they  e.xpect  to  adopt  and  use  during  the  early  spring 
months,  as  it  is  a  well-established  fact  that  the  best  results 
are  obtained  where  streets  have  secured  several  months  of 
sunshine  before  cold  weather,  as  the  sun  draws  out  the 
volatile  matters  from  the  oil,  making  a  hard,  durable  pave- 
ment 

If  interested  in  roads  or  paving,  write  for  the  splendidly 
illustrated  catalogue  of  the  PETROLITHIC  PAVEMENT 
COMPANY,  236  Pacific  Electric  Building,  Los  Angeles.    , 


THE  6L0BE-WERNIGKE  CO. 

COMPLETE  OFFICE 
OUTFITTERS 


Not  only  the  best  Typewriter  Desks,  but 
the  best  Roll-top,  Flat-top,  and  Book- 
keepers' Desks,  Office  Chairs,  etc. 

224-225  Wabash  Ave..  Chicago 


Why  Proposal  Advertisements 

Should  be  Published  in 

ENGINEERING-CONTRACTING 

The  readers  of  Engineering-Co.vtr.\cti.ng  are  en- 
gineers and  contractors.  There  are  10,000  of  these 
readers  and  their  names  make  the  most  select  list  of 
active,  capable  and  prosperous  engineering  contractors 
on  record.  This  is  not  a  baseless  assertion.  There  is 
a  reason  for  its  truth.  The  reason  is  that  in  this  pa- 
per, for  the  first  time  in  the  history  of  engineering 
journalism,  all  men  interested  in  construction  can  obtain 
a  continuous  course  of  instruction  in  construction. 
And  when  we  say  construction  we  mean  construction — 
not  designing  or  calculating  or  drafting  or  testing. 
Engineering-Contracting  is  a  construction  paper 
and  is  read  by  men  w^o  do  construction  u-ork — these 
men  are  the  men  your  proposal  advertisement  for  con- 
struction work  should  reach.  One  trial  will  prove  that 
it  does  reach  them. 

ENGINEERING-CONTRACTING 

355  Dearborn  Street,  Ctilcago 
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Articles  in  Recent  Issues  of  Engineering-Contracting. 


How  to  Increase  the  Output  of  Men  Dig- 
ging Trenches. 

Notes  on  the  Cost  of  Bridge  Erection. 

Methods  and  Cost  of  Trench  Excavation 
with  a  Trench  Machine. 

The  Construction  and  Cost  of  a  Small  Pile 
Driver. 

How  to  Increase  the  Output  of  a  Rock 
Crusher  by   Feeding  from  a  Bin. 

Cost  of  a  Stone  Arch  Culvert,  Including 
Excavation  and  TImberwork. 

Itemized  Cost  to  the  Contractors  of  the 
New  York  Subway  for  Earth  and  Rock  Ex- 
cavation, Bracing,  Concrete,  Waterproofing 
and  Steel  Work. 

Notes  on  the  Cost  of  Erecting  an  Iron 
Bridge,  Including  the  Cost  of  Masonry 
Abutments. 

Cost  of  Labor  and  Materials  In  Building 
Two   Electric   Railways. 

Cost  of  Keeping  on  Contract  Work. 

Methods  usea  to  Reduce  the  Cost  of 
Drilling  at  the  Wabana  Iron  Mines;  Also  the 
Cost  of  Drill  Repairs. 

Cost  of  Earth  and  Rock  Excavation  on  the 
Panama   Canal. 

Methods  and  Cost  of  Driving  Wakefield 
Sheet  Piling  in  the  Construction  of  Inter- 
cepting Sewers  at  Chicago.  111. 

The  Itemized  Cost  of  Earth  Excavation 
on  Seven  Jobs:  One  Cellar,  Two  Foundation 
Pits,  Reservoir  Trench,  and  Widening  Two 
Basements. 

Method  and  Cost  of  Constructing  Cement 
Pipe  in   Place. 

The  Cos;  of  Brickwork  In  the  Construc- 
tion of  Five  Buildings  Forming  Part  of  a 
Manufacturing   Plant. 

The  Detailed  Cost  of  Earth  Excavation 
with  Elevating  Grader  on  Seven  Railroad 
Jobs. 

The  Cost  of  Digging  a  Cellar,  Using  a 
Steam   Shovel  and   Dump  Wagons. 

Itemized  Labor  Cost  of  Asphalt  Pavement 
and  Stone  Curb.  Including  Earth  Excava- 
tion and  Concrete  Base. 

The   Cost  of  a   Small   Rock  Tunnel. 

The  Labor  Cost  of  Brickwork  In  a  Rail- 
way Repair  Shop. 

Methods  and  Cost  of  Building  a  Rein- 
forced Concrete  Pipe  Line  for  a  Water  Main. 

Cost  of  Filling  a  Trestle  Using  Steam 
Shovel  and  Cars. 

Labor  Cost  of  a  Brick  Sewer  In  Chicago. 

Methods  and  Cost  of  Rock  Excavation  for 
Sewer  Trenches  In  St.   Louis. 

Methods  and  Cost  of  Sinking  an  Artesian 
Well. 

Cost  of  Driving  Piles  for  Bridge  Renewals. 

Cost  of  Driving  Some   Steel    Sheet   Piling. 

A   Flexible   Cost   Keeping   System. 

Cost  of  Quarrying,  Crushing  and  Concrete 
Work  and  Foundations  for  a  Cement  Plant. 

Labor  Cost  of  a  Granite  Block  Pavement, 
Stone  Curb,    etc..   In   New  York. 

Cost  of  Driving  Piles  for  a  Shore  Protec- 
tion. 

Cost  of  Waterproofing  with  Tar.  Felt  and 
Asphalt  as  Compared  with  Sylvester  Wash. 

Method  and  Cost  of  Constructing  a  ISH- 
ft.   Sewer  Tunnel,    Using  a  Hydraulic  Shield. 

Methods  and  Cost  of  Laying  Vitrified 
Conduits    for    Electric    Wires. 

Methods  and  Cost  of  Treating  Roads  with 
Tar  and   Oil. 

Estimating  the  Cost  of  Macadam. 

Cost  of  Two  Pneumatic  Foundations  for 
the  Williamsburg  Bridge.   New   York   City. 

Cost  of  Excavating  Water  Soaked  Earth. 
Using  the  "Bleeding  Method"  of  Unwatering 
the  Site  of  the  Work. 

Method  and  Cost  of  Constructing  a  Re- 
inforced Concrete  Sewer. 

Cost  of  Dredging  In  U.  S.  Government 
Harhnr  and  »lver  Work. 

Methods  and  Costs  of  Two  Railway  Re- 
surveys. 

Melhuds  and  Cost  of  a  Level  Survey  for 
a  Drairi;ige   Plan. 

Methods  and  Cost  of  Driving  a  Small  Rock 
TunneL 

Cost  of  Excavating  an  Asphalt  Pavement 
and  Its  Concrete  Base. 

The  Cost  of  Repairing  Asphalt  Pavement 
In   Various   American    Cities. 

Methods  and  Cost  of  Laying  Asphalt  Block 
Pavement. 

Methods  and  Costs  of  Cement  Pipe  Sewer 
Construction. 

Standard  Designs  of  Reinforced  Concrete 
Culverts  on  C,  B.  &  Q.  Ry. 

Methods  and  Cost  of  Laying  a  Stone 
Block    Pavement. 

A  Traveling  Form  for  Constructing  Con- 
crete Sewer  Inverts. 

Method  and  Cost  of  Mixing  Concrete  for 
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Chemical  "^^^    multiplication    of 

Engineers  ^""'"^^"'f  '°"fT.^'' 
.  both  good  anq  bad  fea- 

Organize.  ,j,res  jhe  good  fea- 
tures are  obvious  to  any  thinking  person 
and  the  bad  features  can  for  the  greater 
part  be  laid  to  the  fact  that  duplication  of 
both  object  and  member?:hip  exists.  In  the 
field  of  municipal  engineering,  using  the 
term  in  its  wide  meaning,  there  are.  for 
instance,  several  societies  all  organized  with 
practically  the  same  objects  in  mind  and 
each  in  a  large  measure  a  duplicate  in 
membership  of  the  others.     This  is  a   cir- 
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cumstance  that  wc  could  wish  to  see  chang- 
ed, and  it  is  no  argument  against  !his 
wish  to  affirm  that  these  several  societies 
are  each  moderately  prosperous  and  each 
doing  moderately  good  work.  The  same 
membership  could  by  concentrating  its  la- 
bor and  combining  its  expenditure  toward 
the  support  of  one  society  accomplish  more 
and  better  work.  Wc  make  these  remarks 
so  boldly  in  prefacing  our  announcement 
here  of  the  proposed  organization  of  an 
American  Society  of  Chemical  Engineers 
because  we  feel  that  their  strictures  in  no 
way  apply  to  the  new  organization.  There 
is  now  no  society  of  chemical  engineers 
and  there  is  a  large  number  of  such  en- 
gineers with  common  interests  and  common 
lines  of  thought  available  for  the  forma- 
tion of  such  a  society.  Its  opportunities 
for  doing  good  work  if  formed  would  seem 
to  be  numerous.  .Altogether,  therefore,  and 
though  we  speak  as  laymen,  we  heartily 
welcome  the  news  that  on  June  21  at  At- 
lantic City,  N.  J.,  steps  were  taken  by  a 
number  of  well-known  chemical  engineers 
toward  the  organization  of  a  national  so- 
ciety of  the  members  of  their  profession. 
We  trust  that  the  committee  appointed  at 
Atlantic  City  to  formulate  plans  and  in- 
terest cliemical  engineers  in  their  object 
will  have  a  full  measure  of  success  in 
their   work. 


Tests  of  ^^^  "'^^  ^  large  amount 


Reinforced 


of  space  in  this  issue  to  a 


summary  of  the  results  of  a 
Concrete  number  of  tests  made  on 
reinforced  concrete  beams  at  the  labora- 
tories of  the  University  of  Wisconjsin. 
While  much  of  this  information  has  al- 
ready been  made  available  in  papers  and 
articles  scattered  over  a  considerable  pe- 
riod of  time  and  through  numerous  papers 
before  engineering  societies  and  in  the  tech- 
nical press,  we  believe  that  its  summary  in 
one  place  will  be  welcome  to  our  readers 
even  though  it  involves  repeating  a  portion 
of  matter  already  published.  The  tests 
cover  a  wide  range  of  determinations  and 
while  all  of  them  are  important  and  de- 
serve attention  we  think  that  we  are  jus- 
tified in  saying  that  the  really  unique  work 
of  the  Wisconsin  University  students  and 
professors  lies  in  the  series  of  tests  which 
disproved  the  idea  promulgated  by  Mr. 
Considere,  the  French  expert,  that  the 
stretch  of  concrete  reinforced  with  steel 
was  materially  greater  than  that  of  plain 
concrete.  While  this  idea,  when  originally 
put  forth,  came  as  a  shock  to  those 
brought  up  in  the  traditions  of  the  be- 
havior of  materials  under  stress,  "it  was 
quite  generally  accepted.  The  talented 
French  investigator's  tests  seem  unassail- 
able and  concrete  reinforced  with  steel 
was  put  well  in  the  way  of  being  classed  as 
an  abnormal  material  in  its  action  under 
tensile  stress.  The  Wisconsin  University 
tests  were  the  first  definite  and  reliable 
indications  to  the  contrary.  Since  those 
tests  were  first  published  other  investigat- 
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ors  have  discredited  the  conclusions  of 
Considiere  and  now,  in  America  at  least, 
it  is  generally  accepted  that  concrete  rein- 
forced with  steel  stretches  no  more  under 
tension  without  rupture  than  does  plain 
concrete.  In  this  one  respect,  if  for  no 
other  reason,  the  tests  made  at  the  Wis- 
consin University  laboratories  and  sum- 
marized in  another  column  are  distmct 
contributions  to  our  knowledge  of  rein- 
forced concrete. 


Methods  and  Cost  of  Constructing  Six 

Crib    Piers,    Three    Howe    Truss 

Spans    and     One     Steel 

Draw  Span. 

PART   II. 

THE    TRUSS    SPANS. 

In  our  last  issue  we  described  the  con- 
struction of  the  crib  piers  that  support  the 
four  railway  bridge  spans  now  to  be  de- 
scribed. 

Three  Howe  truss  spans,  each  150  ft. 
long,  and  one  steel  draw  span,  293  ft.  long 
were  built  as  follows: 

The  Howe  Truss  Spans.  These  Howe 
truss  bridges  were  erected  on  a  pile  false- 
work, each  span  having  six  bents  of  three 
60-ft.  piles  to  a  bent.  The  outside  piles 
of  each  bent  were  drawn  in  4  ft.  at  the 
top  and  well  braced  to  withstand  the  ac- 
tion of  the  deep  swift  river. 

To  protect  the  falsework  against  drift 
wood,  a  temporary  log  boom  was  placed 
on  the  upstream  side  of  the  bridge  during 
erecting. 

After  the  bridge  was  erected,  the  false- 
work piles  were  broken  ofif  at  the  bottom 
of  the  river. 

The  railway  company  furnished  all  the 
materia!  for  the  falsework,  as  well  as  for 
the  bridge.  The  contract  price  of  $9  per 
lin.  ft.  covered  the  labor  cost  of  erecting 
and  removing  the  falsework,  as  well  as 
framing  and  erecting  the  bridge.  The  cost 
of  each  of  the  150-ft.  Howe  truss  bridge 
spans  was  as  follows: 
88.600  ft.   B.  M.  in  bridge  at  $15.  .$1,329.00 

45.600  lbs.  wrt.  iron  at  3.5  cts 1,576.00 

38,800  lbs.  cast  iron  at  2.5  cts 970.OO 

1,080  lin.   ft.  piles   (18)    in  false- 
work at  8  cts 86.40 

4.000  ft.  B.  M.  in  falsework  at  $15       60.00 
Erecting   150  ft.   at  $9 1,350.00 


Total     $5,391.40 

This  is  equivalent  to  $36  per  lin.  ft.  of 
bridge,  exclusive  of  the  piers  and  abut- 
ments, the  cost  of  which  was  given  in  our 
last  issue. 

There  was  no  profit  to  the  contractor 
at  the  $9  per  lin.  ft.  for  erection,  for  it 
required  400  man-days  per  span.  The 
average  wages  paid  were  $3.30  per  day. 
Hence  the  labor  cost  $1,320  to  erect  the 
falsework  and  the  Howe  truss  span.  In 
or  issues  of  June  26  and  July  3  we  have 
.given  in  detail  the  labor  cost  of  erecting 
similar  bridges  where  the  cost  of  erection 
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was    considerably    less    than    in    this    in- 
stance. 

The  Steel  Diaiv  Sfaii.  The  span  was 
J93  ft.  long,  and  weighed  265  tons.  The 
steel  was  unloaded  from  cars  into  a  ma- 
terial yard  and  conveyed  on  scows  to  the 
"draw  protection,"  where  it  was  erected 
by  means  of  a  traveler. 

The  draw  protection  was  built  in  the 
usual  manner,  consisting  of  pile  bents  10 
ft.  apart,  three  piles  to  the  bent,  each  pile 
being  70  ft.  long.  A  log  boom  was  built 
entirely  around  the  draw  protection,  the 
opposite  sides  of  the  boom  being  held  to- 
gether by  cross  logs  between  the  2d  and 
3d  bents  and  between  the  6th  and  "th  bents. 
The  boom  was  made  of  sticks  60  ft.  long, 
held  together  with  ^^-in.  chains  and 
shackles. 

The  cost  of  the  draw  protection  was  as 
follows : 
5,180  liii.  ft.  piles  (74)  at  8  cts...$   414.40 

40.Q00  ft.  B  M.   timber  at  $15 613.50 

2,800  lbs.  iron  at  3  cts 76.00 

680  lin.    ft.   of  boom   sticks   at  8 

cts 54.40 

3.900  ft.  B.  M.  timber  wasted  and 

in    staging   at   $15 58.50 

Driving  "4  piles  at  $6.00 444.00 

Framing  and  placing  40,900  ft.  B: 
M.    at    $8 327.20 

Total     $1,928.00 

After  the  erection  of  the  draw  protec- 
tion and  the  traveler  and  falsework,  it  re- 
quired 38  days  to  erect  the  steel  draw 
span. 

In  order  to  make  sure  that  the  panel 
sections  of  the  top  and  bottom  chords 
would  come  together  before  riveting,  both 
ends  of  the  draw  bridge  were  jacked  up 
after  being  erected  and  while  temporarily 
held  together  with  bolts.  This  brought 
all  the  joints  of  the  top  chord  together, 
and,  after  riveting  the  entire  top  chord, 
the  false  work  was  knocked  out,  and  in  a 
suspended  position  the  bottom  chord  was 
forced  together  and  riveted.  However, 
when  the  bridge  was  swung,  it  was  found 
that  the  dead  load  was  sufficient  to  cause 
the  ends  of  the  draw  to  sag  to  such  an 
extent  that  they  were  z'A  ins.  below  the 
proper  level.  This  made  it  necessary  to 
lower  the  pedestals  on  the  rest  piers  a 
corresponding  amount. 

The  cost  of  the  draw  span  was  as 
follows : 

530.000  lbs.  steel  at  4.3  cts $22,802.90 

21, too  ft.    B.    M.    ties    and    gd. 

rail    $15 316.50 

Paint    380.00 

Laying   timber   deck    100  days    at 

$3  .'?o     33000 

Erecting  bridge,  including  mate- 
rials and  labor  on  falsework 
(by    contract)     1,750.00 

Total     $2S.S79.40 

This  is  equivalent  to  $87  per  lin.  ft.  of 

bridge,  not  including  the  cost  of  the  piers 

and  the  draw  protection. 
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The  timber  deck  was  laid  as  an  "extra 
work  job"  by  force  account,  and  the  labor 
cost  at  least  twice  what  it  should  have 
cost,  as  can  be  seen  by  reference  to  costs 
of  similar  work  in  our  issues  of  April  17, 
May  8,  and  May  29. 

The  contractor  received  only  $1,750  for 
erecting  this  265-ton  bridge,  or  $6.60  per 
ton.  It  actually  cost  him  nearly  $8.15 
for  labor  alone,  for  it  took  800  man-days 
at  $2.70,  or  $2,160,  to  erect  the  traveler, 
the  falsework  and  the  bridge.  It  took 
60  man-days  to  paint  the  bridge,  at  $3.30 
per  day,  or  $198,  which  is  equivalent  to 
75  cts.  per  ton,  making  a  total  of  $8.90  per 
ton  for  the  labor  of  erecting  and  painting. 

No  record  of  the  cost  of  the  falsework 
for  the  draw  span  is  available,  but  it  was 
a  comparatively  small  item,  for  no  lower 
falsework  is  necessary  where  a  draw  bridge 
is  erected  on  the  draw  protection. 

For  the  itemized  cost  of  erecting  steel 
bridges,  the  reader  is  referred  to  our  is- 
sues of  April  3.  10,  17,  May  8  and  May  29. 
References  have  been  given  above  to  pre- 
vious data  on  the  cost  of  Howe  truss 
bridges,  and,  in  subsequent  issues,  further 
data  will   be   given. 


Cost  of  Riprapping  Cribs  with  Break- 
water Stone. 

The  following  data  relate  to  the  cost  of 
riprapping  cribs  with  breakwater  stone  at 
.■\shtabula  Harbor,  O.  The  stone  was 
loadecl  from  the  dock  into  a  derrick  scow 
by  the  derrick,  the  scow  was  then  towed 
an  average  of  one-fourth  mile  and  the 
stone  placed,  as  riprap,  behind  new  crib 
docks  which  had  just  been  completed.  The 
object  of  this  crib  backing  was  to  protect 
tlie  cribs  from  storms  and  also  to  relieve 
them  of  any  lateral  thrust  which  might 
cause  them  to  move.  The  derrick  scow 
used  in  handling  the  stone  holds  a  maxi- 
mum deck  load  of  about  125  tons.  The 
derrick  boom  is  about  SO  ft.  long  and  all 
movements  of  the  derrick  are  operated  by 
steam. 

The  stone  was  placed  in  a  mound  of 
a  triangular  cross  section  against  the 
cribs,  the  apex  of  this  right  angle  triangle 
being  at  the  water  surface.  The  depth  of 
water  at  the  site  of  work  averaged  about 
15  ft. 

The  stones  used  were  irregular  in  shape, 
weighing  160  lbs.  per  cubic  foot,  the  total 
average  weight  of  each  stone  being  about 
one  ton. 

The  cost  records  '  below  are  for  the 
months  of  May  and  June,  1907,  and  em- 
braces the  entire  operation  of  riprapping 
the  cribs,  the  work  including:  loading 
the  stone  from  the  dock  onto  the  deck  of 
the  scow ;  towing  the  scow  from  the  dock 
to  the  site  of  the  new  cribs,  an  average 
distance  of  about  one-fourth  mile;  unload- 
ing the  stone  behind  the  cribs  as  riprap ; 
towing  the  scow  from  the  cribs  back  to 
the  dock  to  be  loaded  again;  lay  time 
due  to   bad   weather  and   breakdowns,   in- 
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tcrest  and  depreciation  on   value  of  plant 
and  miscellaneous  expense. 

The  scale  of  wages  per  lo-hour  day  was 
as  follows : 

'  Foreman    (who  was  also  steam  engi- 
neer)      $3.00 

Deck    hands    2.00 

Watchman     1.75 

The  cost  of  backing  the  cribs  with 
breakwater  stone  for  month  of  May,  dur- 
ing which  time  661  tons  of  stone  were 
placed,  was  as  follows : 

Total.  Per  ton. 
10  transfers  by  tugs  at  $5.  .$  50.00      $0,075 

6  tons  coal  at  $2.70 16.20  .024 

Labor,   placing   stone 47.15  071 

Lay     time,     due     to     bad 

weather   and  breakdowns    31.60  .048 

Interest     and     depreciation 

on  value   of  plant 90.00  .136 

Miscellaneous    10.00  .015 

Total     $24495      $0,369 

The  cost  of  backing  the  cribs  for  the 
month  of  June,  during  which  time  1,380 
tons  of  stone  were  placed  was  as  follows : 

Total.  Per  ton. 
24  transfers  by  tugs  at  $5.. $120.00      $0,087 

17  tons  coal  at  $2.70 45-00  .032 

Labor,    placing    stone 18915  140 

Lay     time,     due     to     bad 

weather  and  breakdowns.     4250  .030 

Repairs  and  miscellaneous.     38.55  .043 

Interest     and     depreciation 

on  value  of  plant 90.00  .065 

Total    $545.20      $0,397 

In  the  above  tables  the  items  "placing 
stone"  includes  the  loading  of  stone  on 
the  scow  from  the  dock  and  placing  it  be- 
hind the  cribs.  The  labor  cost  of  these 
two  portions  of  the  work  were  about 
equal.  Interest  and  depreciation  on  plant 
was  taken  as  15  per  cent  per  annum  and 
was  distributed  over  five  months.  The 
item  "miscellaneous"  includes  wages  of 
watchman  on  Sundays,  and  a  few  supplies, 
such  as  engine-oil,  waste,  manila  lines,  etc. 
The  repairs  shown  in  the  record  for  June 
consisted  of  repairing  the  damage  done  to 
a  boom  being  dropped  by  accident  and 
breaking  in  two. 

On  the  basis  that  the  weight  of  the  stone 
was  160  lbs.  per  cubic  foot,  the  cost  per 
cubic  yard  for  riprapping  the  cribs  was  as 
follows:  Month  of  May,  80  cts.;  month 
of  June  85  cts. 

For  the  above  information  we  are  in- 
debted to  Mr.  E.  C.  Bowen,  Jr.,  Assistant 
Engineer.  Lake  Shore  &  Michigan  South- 
ern Rv. 


.-Vccording  to  statistics  prepared  by  tli< 
.\ri:hive  Bureau  of  the  Prussian  Railway 
.\ilmiiiistration  out  of  every  10.000  em- 
ployes the  relative  figures  of  killed  are  as 
follows:  In  the  United  States.  26.1:  Eng- 
land, 12.3;  Switzerland,  8.2;  Russia.  7.8; 
British  India,  6.7;  Belgium,  4.1. 


July  31,  1907. 
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A  Machine   for   Stripping    Rock    and 
Ore   Bodies. 

The  accompanying  illustration  shows  a 
specially  designed  stripping  excavator  being 
used  by  G.  W.  Prutsman,  of  Danville,  111., 
who  has  a  contract  with  the  Consumers' 
Coal  Co.,  of  Danville,  to  strip  35  acres  of 
coal  lands.  Briefly,  the  proposition  in  hand 
is  to  remove  from  38  to  40  ft.  of  over  bur- 
den, 16  to  24  ft.  being  shale  and  the  balance 
gravel  and  clay  at  a  single  cut,  placing  all 
the  material  to  one  side,  leaving  a  bottom 
width  of  36  ft.  of  clean  coal  ready  for  re- 
moval. To  meet  these  requirements  and  to 
remove  so  great  a  depth,  and  material  of 
such  a  nature,  economically,  the  largest 
shovels  with  engines  and  cars  could  not 
keep  the  cost  down  to  the  limitations  im- 
posed, and  a  long  boom  machine  sometimes 
used  in  similar  but  more  shallow  work  with 
varying  and  uncertain  results  and  at  best 
slow  in  action  was  not  to  be  considered  at 
all.     The  design  of  a  soecial  machine   for 


rectly  into  the  pit  when  the  coal  had  been 
removed. 

The  following  description  of  the  general 
construction  and  operation  of  the  machine 
will  be  of  interest  to  those  who  have  large 
earth  handling  propositions  confronting 
them : 

The  car  deck  or  platform  proper  is  30  ft. 
wide  by  56  ft.  long,  mounted  on  four  spe- 
cial trucks  moving  on  two  tracks,  the  tracks 
being  composed  of  the  usual  short  heavy 
sections  of  rails  laid  loose  on  the  ties  and 
tramed  with  bridle  bars.  The  forward 
trucks  are  at  the  immediate  front  end, 
while  the  rear  ones  are  set  under  some 
eight  feet  from  the  rear.  To  allow  for  in- 
equality of  the  coal  surface  on  which  the 
tracks  are  laid,  the  trucks  have  each,  one 
swivel  axle  so  that  the  load  while  equal 
on  each  wheel  is  carried  on  three  points. 
The  truck  bodies  proper  are  built  solid  of 
heavy  beams,  and  the  wheels  are  30  ins.  in 
diameter  and   weigh   900   lbs.   each,   having 


The  hoist  engines  are  10x12  ins.,  driving 
the  drums  through  heavy  steel  gears  with 
a  ratio  of  5.75  to  I.  The  drum  commonly 
termed  the  backing  drum  is  retained  in 
this  machine,  but  is  used  for  hoisting  or 
changing  the  elevation  or  angle  of  the  ele- 
vating conveyor  and  not  in  any  way  in 
connection  with  the  handling  of  the  bucket. 
The  drums  are  of  three-part  construction 
so  that  the  barrels  can  be  readily  changed 
if  desired.  The  usual  steam  clutches  with 
outside  bands  wood  lined,  are  used.  The 
swinging  rig  is  an  8  x  8-in.  throttle  revers- 
ing engine,  while  an  engine  of  the  same 
size  and  style  built  in  a  cast  steel  bed  is 
used  on  the  boom  as  a  thrusting  engine. 

The  conveyor  feeder  and  conveyor  prop- 
er are  driven  by  an  8xio-in.  single  cylinder 
engine.  Steam  at  125  lbs.  pressure  is  pro- 
vided for  all  the  engines  from  an  open 
bottom  locomotive  type  boiler  60  ins.  in 
diameter  by  21  ft.  long,  containing  88  3-in. 
tubes  and  rated  at  100  HP.     All  the  above 


Excavator    for    Stripping    Rock    or    Ore    Bodies. 


this  purpose  was,  therefore,  turned  over  to 
the  engineers  of  the  Bellefontaine  Foundry 
&  Machine  Co.,  of  Bellefontaine,  O.,  who 
worked  out  the  device  illustrated. 

The  following  three  points  were  consid- 
ered by  the  designer  as  essential  to  be  met : 
(l)  The  strictly  excavator  portion  of  the 
machine  should  have  a  speed  of  operation 
equal  to  the  largest  steam  shovel  with 
ample  power.  (2)  To  obtain  the  great  dis- 
position of  the  material,  required  a  second 
handling  of  about  80  per  cent  of  all  the  ma- 
terial and  this  delivery  must  be  continuous 
and  practically  automatic  and  require  no 
labor  in  addition  to  that  required  about  an 
ordinary  steam  shovel.  (3)  The  reach  or 
radius  of  action  on  the  excavator  proper 
should  be  sufficient,  without  sacrificing 
speed,  to  enable  the  operator  to  cast  all 
large  boulders,  stones,  logs,  trees,  etc.,  di- 


double  flanges  2^  ins.  thick  and  are  amply 
strong  to  crowd  the  rails  of  the  two  tracks 
into  proper  relation  to  each  other.  When 
making  short  curves  one  or  two  of  the  rails 
are  laid  directly  on  the  ties  and  the  other 
on  steel  plates  on  the  ties.  Unusually  large 
bolster  plates  bear  into  bolster  plate  sockets 
in  the  trucks,  there  being  no  attachments  of 
any  kind  otherwise,  so  that  the  trucks  can 
be  swiveled  short  enough  to  turn  the  entire 
machine  at  right  angles  in  less  than  twice 
its  length  if  desired.  To  give  the  entire  car 
body  a  three-point  suspension  on  the  four 
trucks  the  rear  portion  of  the  car  is  carried 
on  a  5-in.  swivel  pin  in  the  center  of  a  large 
bolster,  which  in  turn  rests  on  the  two  rear 
trucks. 

The  company's  standard  design  of  double 
engines  mounted  in  a  single  bed  are  used 
on    all    the   movements    of   the   excavator. 


mentioned  machinery  is  enclosed  within  a 
cab  the  full  size  of  the  deck  or  car  body. 

The  boom  is  35  ft.  from  center  to  center, 
solid  steel  beams  and  wood  combination. 
The  dipper  handle  is  of  the  same  style  of 
construction  24  ft.  long  and  is  fitted  with 
unusually  heavy  steel  racking.  The  dipper 
is  built  entirely  of  wrought  and  forged 
material  extra  heavy  or  rock  type  and  has 
no  cast  steel  or  other  cast  metal  of  any 
kind  in  its  construction.  It  is  fitted  with 
four  heavy  teeth  and  attached  to  the  han- 
dle with  the  solid  rigid  socket  type  of  con- 
nection, which  is  preferable  to  the  usual 
pin  and  bar  connection.  An  ample  and 
fixed  amount  of  rake  is  provided  in  the 
socket  construction  proper. 

The  dipper  is  of  2  cu.  yds.  capacity  and 
is  handled  by  i'4-in.  extra  quality  hand 
made  chain. 
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The  swinging  circle  is  12  ft.  in  diameter, 
made  of  solid  plate  and  beam  construction 
and  is  handled  by  double  i-in.  cables  to 
the  swinging  rig.  The  "A"  frame  head 
and  shoes  as  well  as  many  other  parts  of 
this  machine  are  constructed  entirely  of 
structural  shapes,  plates  or  forged  material 
no  cast  steel  or  other  cast  metal  being 
used. 

After  excavating  the  material  with  the 
machine  as  above  described,  it  is  cast  in  a 
large  steel  hopper  at  one  side  and  near 
the  front  end  of  the  machine.  From  the 
bottom  of  this  hopper  it  is  carried  in  a  uni- 
form rate  and  depth  by  an  all  steel  cross 
feeder  about  12  ft.  center  to  center  to  a 
small  hopper  at  the  lower  end  of  the  ele- 
vating belt  proper.  This  is  a  40-in.  belt 
running  on  a  steel  arm  105  ft.  center  to 
center,  which  is  supported  on  a  tower  48 
ft.  high  above  the  deck.  This  tower  is 
located  crosswise  of  car  body  and  just 
back  of  the  "A"  frame.  The  dumping 
clearance  at  outer  end  of  conveyor  is  near- 
ly 60  ft,  above  the  track.  In  the  ordinary 
operation  of  the  machine  with  the  24-ft. 
handle,  all  very  large  or  heavy  pieces, 
stumps  and  logs  are  easily  cast  into  the 
space,  from  which  the  coal  has  been  re- 
moved, direct  from  the  hopper.'  Two 
jacks,  one  on  either  side  directly  under  the 
elevator  tower  and  directly  attached  to  car 
body  proper  without  an  overhanging  arm 
and  resting  on  the  track  just  back  of  the 
front  trucks,  prevent  oscillation  of  the 
elevator  or  car  when  the  machine  is  in 
operation.  The  usual  propelling  mechanism 
is  discarded  and  this  machine  is  easily 
moved  in  either  direction  by  steel  rope 
tackles  hooked  directly  into  the  back  of  the 
dipper.  Special  forged  track  grabs  which 
seize  the  rails  just  back  of  the  forward 
trucks  serve  as  proper  hitches  or  anchors. 
Changing  the  forward  and  rear  blocks  from 
truck  to  track  or  vice  versa  reverses  the 
direction  of  the  car  when  pulling  at  the 
dipper.  This  is  an  extremely  powerful 
mode  of  moving  the  car  and  at  the  same 
time  leaves  the  trucks  free  to  swivel  any 
amount  desired  and  eliminates  chain  and 
sprockets,  clutches,  etc. 


The  Mexican  Government  is  said  to 
have  decided  to  build  the  Durango-Mazat- 
lan  R.  R.  A  satisfactory  route  across  the 
Sierre  Madre  was  definitely  located  some- 
time ago.  This  route  is  385  kilometers 
long,  and  it  is  said  that  the  construction  of 
the  roadbed,  exclusive  of  track  and  bridges, 
will   cost  $25,500,000,   Mexican   currency. 


The  following  are  some  instances  of  the 
approximate  average  wages  paid  per  shift 
to  miners  and  artisans  in  the  gold  mines 
of  the  Transvaal.  South  Africa,  during 
1906:  Timbermcn,  $5;  miners,  from  $5  to 
$8;  engine  drivers,  $4.75  to  $5;  amalgama- 
tors, $4.50;  cyaniders,  $3.75;  fitters,  rig- 
gers, boilersmiths,  masons  and  carpenters, 
$5 ;  drill  sharpeners,  $5.50. 


The  Dams  of   the  Ashokan  Reservoir 

of  the  Additional   Water   Supply 

System  of  New  York  City. 

In  our  issue  of  Due.  nj.  lytid.  we  illus- 
trated and  described  in  a  general  way  the 
main  structural  features  of  that  section  of 
the  50-mile  aqueduct  then  ready  to  be 
constructed  for  the  additional  water  sup- 
ply for  the  city  of  New  York.  This  aque- 
duct begins  at  what  will  be  known  as  the 
Ashokan  Reservoir  formed  by  damming 
the  valley  of  Esopus  Creek  and  extends 
to  what  will  be  known  as  Hill  View  Reser- 
voir in  Yonkers,  just  north  of  the  New 
York  city  limits.  Bids  are  now  asked  for 
the  construction  of  the  main  dams  of  the 
Ashokan  Reservoir.  This  chain  of  ma- 
sonry and  earth  dams  will  aggregate  in 
length  nearly  three  miles,  and  will  cost 
between  $10,000,000  and  $12,000,000. 

The  Ashokan  reservoir,  which  will  be 
the  principal  impounding  basin  in  the  Cats- 
kill  mountains,  is  in  the  drainage  area  of 
the   Esopus  Creek,  northwest  of  Kingston. 


ually  as  the  West  Dike.  Middle  Dike  and 
East  Dike.  Olive  Bridge  Dam  will  have  a 
length  of  about  5.000  ft.  on  top.  and  a  max- 
imum height  in  the  river  gorge  of,  approx- 
imately, 220  ft.  The  central  part  will  be 
of  masonry,  with  a  cross  section.  Fig.  2, 
substantially  the  same  as  that  of  the  Wa- 
chusett  dam,  for  the  Boston  Metropolitan 
Water  Works,  at  Clinton,  Mass.  The 
earth  dams  will  have  very  liberal  sections, 
and  will,  besides,  h.nve  substantial  masonry 
core  walls. 

Abundance  of  good  bluestonc  is  avail- 
able for  the  masonry,  which  will  be  of  Cy- 
clopean rubble  and  concrete,  and  excellent 
earthy  materials  are  available  for  building 
tight  embankments.  Sand,  al-o,  is  found 
not  far  from  the  Olive  Bridge  Dam  site. 
The  Ulster  &  Delaware  R.  R.  crosses  the 
line  of  the  dams,  and  Brown's  Station  is 
near  the  center  of  the  length  of  the  chain 
of  dams.  Olive  Bridge  dam  site  is  about 
I'/z  miles,  by  road,  from  this  railroad  sta- 
tion. 


Fig.   1 — Valley   of   Esopus   Creek   at   Site   of   Olive   Bridge  Dam. 


This  reservoir  will  be  about  twelve  miles 
long,  with  a  maximum  width  of  two  miles, 
and  will  be  divided  into  two  nearly  equal 
basins,  one  in  the  valley  of  the  Esopus 
Creek,  and  the  other  in  the  valley  of  the 
Beaverkill.  a  tributary  of  the  Esopus.  The 
waters  will  be  impounded  by  a  large  ma- 
sonry and  earth  dam  across  the  gorge  of 
the  Esopus,  a  series  of  earth  dikes  closing 
the  valley  of  the  Beaverkill  and  adjacent 
depressions  in  the  rim  of  the  reservoir,  a 
dividing  weir  between  the  two  basins,  and 
an  overflow  weir  from  the  eastern  basin. 
Accompanying  halftone.  Fig.  i.  shows  the 
gorge  of  the  Esopus  at  the  Olive  Bridge 
dam  site. 

The  principal  dam.  that  across  the  Eso- 
pus. will  be  know-n  as  the  Olive  Bridge 
Dam,  and  the  chain  of  dikes  to  the  east 
have  been  collectively  designated  as  the 
Beaverkill  Dikes,  and  distinginshed  individ- 


Esopus  Creek  has  a  drainage  area  of  259 
square  miles  above  Olive  Bridge  dam  site. 
The  dry  weather  flow  of  the  stream  is 
often  but  little  in  excess  of  100  cu.  ft.  per 
second,  a  common  range  for  such  periods 
being  from  100  to  300  cu.  ft.  per  second. 
The  creek,  however,  rises  rapidly  with 
heavy  rainfalls  and  floods  of  2,000  to  b.ooo 
cu.  ft.  per  second  occur  several  times  dur- 
ing the  year.  The  brief  records  available 
show  several  floods  as  great  as  I2,oco  to 
15,000  cu.  ft.  per  second,  and  the  maximum 
of  which  there  is  any  tradition  is  estimated 
to  have  reached  about  .^8.000  ft.  per  sec- 
ond. At  the  dam  site,  the  stream  flows 
in  a  rock  gorge  about  40  ft.  deep  and  200 
ft.  wide.  The  watershed  of  the  Beaver- 
kill is  but  17  square  miles.  Hence,  the 
quantity  of  water  to  be  handled  in  this 
stream,  during  construction,  is  relatively 
small. 
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Water  will  be  drawn  from  both  basins 
through  a  central  gatehouse  located  at  the 
junction  of  the  dividing  weir  with  the  West 
Dike.  This  gatehouse  will  have  a  capacity 
for  handling  water  at  the  rate  of  1,200,- 
000,000  gallons  daily,  so  as  to  provide  for 
a  possible  second  aqueduct  in  the  future, 
as  well  as  suplying  the  aqueduct  now  un- 
der construction.  To  lead  the  water  to  this 
gatehouse  so  as  to  draw  the  two  basins  of 
the  reservoir  to  low  levels,  two  large  chan- 
nels will  be  required :  one  in  each  basin. 
exca\ated  partly  in  rock,  with  a  maximum 
depth    of   about  40   ft.     A    reinforced   con- 
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Fig.  2. — Section   of  Olive   Bridge   Dam. 

Crete  arched  bridge  will  cross  the  reservoir 
on  the  dividing  weir,  and  there  will  be 
public  highways  on  the  tops  of  the  dams. 
The  magnitude  of  the  proposed  dam  chal- 
lenges attention.  Approximately  1.000,000 
cu.  yds.  of  masonry  of  all  kinds  will  be 
required,  and  there  will  be  nearly  6,000.000 
cu.  vds.  of  embankment?. 


A    Brief   History    of    the   First  City 
Benches     of    Chicago,     Together 
with     a    Description    of    the 
Standard    Bench    Monu- 
ments Now   Being 
Installed. 

In  1855  the  plane  dating  from  the  "Low- 
Water  of  1847"  was  adopted  by  the  Chi- 
cago City  Council  as  "Chicago  City  Dat- 
um." This  plane  was  first  taken  as  a  base 
for  levels  in  1847  by  the  Trustees  of  the 
Illinois  and  jMichigan  Canal  in  the  prose- 
cution of  that  work.  The  first  known 
bench  mark  therefrom  was  a  point  on  a 
building  at  the  S.  W.  corner  of  Clark  and 
South  Water  Sts..  known  as  "Loomis 
Store."  The  mitre  sill  of  the  canal  lock 
at  Bridgeport  was  also  set  by  the  engineers 
of  the  canal  from  this  plar.e.  When  the 
canal  lock  w-as  completed,  a  bench  mark 
from  the  mitre  sill  was  made  on  the  top 
of  the  stone  wall  of  the  lock,  where  it  re- 
mained until  1882.  when  the  old  canal  lock 
bench  was  destroyed.  Before  this  was 
done,  however.  Mr.  Francis  Murphy,  then 
Assistant      Engineer.      Board      of      Public 


Works,  very  carefully  established  from  it,  a 
new  bench  close  by.  on  the  stone  step  or 
door-sill  of  the  Canal  C<ilIector's  office, 
Bridgeport.  This  bench  was  adopted  by 
the  Sanitary  District  Precise  Levels  in 
1890-91,  as  P.  B.  M.  No.  I,  and  from  it  all 
their  bench  levels  were  run. 

In    1855    the    bench    on    "Loomis    Store" 
was    still    the    only    well    known    and    ac- 
knowledged  bench  mark   and   in   that  year 
the   "Low   Water   of    1847,"   as    established 
by  the  Canal  Trustees,  was  adopted  by  the 
City    Council    as    "Chicago    City    Datum." 
Soon    after    that    two    other   benches   were 
established     from     the     "Loomis'     Bench 
Mark,"  one  on  the  water  table  at  the  S.  W. 
corner  of  the  then   Court  House,  and  one 
on  the  water  table  at  the  S.  E.  corner  of 
the   "Lind    Block,"    located    at   the    X'.    W. 
corner  of  Randolph  and  Market  Sts.  These 
two   benches  were  made,   it  is  thought,  by 
Mr.   W.  H.  Clarke,  for  many  years  Chief 
of  the   Sewer  Department.     The  "Loomis" 
Bench    Mark"    was    destroyed    some    time 
after,  and  the  "Court   House  Bench,"  and 
the   "Lind   Block   Bench."    were  the  points 
from    which    all    benches    were    afterward 
made.     The  "Court  House  Bench,"  as  the 
most  convenient,  was  the  one  from  w'hich 
the   North    Side   benches   were   run.   while 
the  West  Side  benches  for  the  same  reason 
were   run    from    the    "Lind    Block   Bench," 
both  being  considered  the  standard  points. 
Of   these   two   benches,   that   on   the   Lind 
Block    was    the    only    one    remaining    in 
1895.     So  much  for  the  first  city  benches. 
For  some  time  previous  to  1888,  surveyors 
and     civil     engineers     had    found   that   the 
bench  marks  they  were  using  were  some- 
what unreliable  and  inaccurate,  and  accord- 
ingly  in    1888   an   effort   was   made   to   re- 
establish a  correct  and  uniform  connection 
with   the  established   "City   Datum."     Lev- 
el*  were   run    and   the   new   benches   were 
legalized   by   the   City   Council   and   named 
"Standard  Benches."     In  1888  the  mistake 
was   made   of   again    establishing   the   new 
standard  bench  elevations,  mostly  on  heavy 
l)uildings  and  on  the  base  of  towers;  and 
it    was    not   long   before    the   insecurity   of 
using  such  points   in  Chicago  began  to  be 
manifest,   in   the   disagreement  of  the  new 
standards  with  one  another,  caused  by  the 
settlement  o^the   buildings. 

In  1894-95  Mr.  W.  H.  Hedges,  then  As- 
sistant Engineer  in  the  Bureau  of  Sewers, 
ran  a  careful  test  system  of  exact  levels, 
demonstrating  the  inaccuracy  of  the  exist- 
ing system  of  city  bench  marks.  In  1895 
the  results  of  these  levels  were  embodied 
in  a  report  and  the  adoption  of  the  present 
bench  system  was  suggested.  The  report 
was  accepted  by  the  Department  of  Public 
Works  and  ordered  printed ;  but  it  was  not 
until  the  fall  of  1897  that  the  Division  of 
Standard  Bench  Monuments  and  Street 
Grades  was  established  in  the  Bureau  of 
Sewers,  and  placed  in  charge  of  Mr. 
Hedges.  In  the  fall  of  1897  then  the  con- 
struction of  standard  bench  monuments 
and  the   running  of  exact  levels  were  be- 


gun. The  work  was  continued  until  the 
cud  of  1901,  when  there  were  82  standard 
bench  monuments.  For  the  next  three 
years  no  appropriation  was  available,  but 
in  190S  funds  were  secured  for  building 
additional  monuments  and  22  new  ones 
were  constructed.  No  exact  bench  levels, 
however,  were  run  in  this  year.  In  1906 
further  appropriations  were  made  and  the 
running  of  exact  bench  levels  was  resumed, 
and  in  addition  19  new  monuments  were 
built,  making  a  total  of  125  since  the  com- 
mencement of  the  work.  In  addition  1,075 
exact  level  bench  marks  have  been  estab- 
lished between  the  standard  bench  monu- 
ments along  the  lines  of  the  exact  levels. 

The  standard  bench  monuments  to  which 
reference  has  been  made  in  this  article  are 
generally  about  one  mile  apart,  north  and 
south  and  east  and  west,  and  are  mostly 
placed  in  the  grass  plat  between  the  curb 
and  the  lot  line  and  so  planned  that  the 
top  of  the  iron  cover  comes  just  level 
with  the  street  grade  or  flush  with  the  sur- 
face of  the  cement  walk.  The  monuments 
consist  of  a  concrete  base  pyramidal  in 
form  6  ft.  high  and  having  a  bottom  di- 
mcntion  of  42  in.  This  base  is  set  in  the 
ground  and  on  top  of  it  is  placed  the  iron 
framework  and  cover  as  shown  in  the  ac- 
companying cut.  A  !4-in.  copper  rod  2 
ft.  long  is  imbedded  in  the  concrete.  The 
cover  is  lifted  by  a  removable  key  which  is 
inserted  through  a  slot. 

The  materials  required  for  each  monu- 
ment includes :  Crushed  stone,  ifi  cu.  yds. ; 
torpedo  sand.  3-5  cu.  yd. ;  cement,  iH  bbls. ; 
lumber  for  forms,  60  ft.  B.  M.;  iron  cover; 
l4-in.  copper  rods.  2  ft.  long. 


Cross    Section    of    IVIonument. 

The  lumber  used  in  the  forms  is  of  the 
cheapest  common  lumber,  cut  to  fit  the 
pyramidal  outline  of  the  monument,  and  it 
is  left  in  the  ground  on  the  completion 
of    the    work. 

The  monuments  were  placed  by  one  of  the 
repair  gangs  of  the  Bureau  of  Sewers,  the 
gang  consisting  of  one  foreman  and  four 
laborers:  two  teams  were  also  used.  In 
1906  the  average  cost  of  each  monument 
was  $a4.i2.  From  one  to  three  monuments 
were  constructed  each  day,  the  average 
number  being  two  per  day. 

We  are  indebted  to  Mr.  W.  H.  Hedges, 
Bench  and  Street  Grade  Engineer,  Depart- 
ment of  Public  Works.  Chicago,  for  the  in- 
formation from  which  this  article  was  pre- 
pared. 
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Methods  and  Costs;  Some  Old,  Some 
New. 
Dredging  Out  Rubble.— A  400-ton  hop- 
per bucket  dredger  was  used  in  excavat- 
ing the  base  of  the  harbor  arm  at  Mad- 
ras Harbor,  India.  About  7S  per  cent  of 
the  material  removed  was  rubble  of  all 
sizes  up  to  half  a  ton,  the  remainder  be- 
ing sand  and  mud.  As  the  rubble  was 
closely  packed  in  nnid  and  would  not 
drop  out  of  the  buckets  freely,  it  was 
found  necessary  to  drill  a  couple  of  1-in. 
holes  in  each  bucket.  This  was  quite  ef- 
fective. 

Steel  Stack  Extension.— Owing  to  the 
erection  01  an  adjoining  high  building  it 
became  necessary  to  extend  the  smoke 
stack  of  a  neighboring  building.  The 
stack  was  of  the  steel  plate  type,  6  ft.  in 
diameter,  and  it  was  decided  to  add  60 
ft.  to  its  height.  It  was  necessary  to  do 
the  work  while  the  chimney  was  in 
service,  and  accordingly  holes  for  the 
discharge  of  the  smoke  during  the  exten- 
sion were  made  in  the  top  course  of  the 
stack.  The  regular  discharge  top  was 
closed  and  a  working  platform  hung  a 
few  feet  below  the  openings,  and  the 
sheets  riveted  successively  in  place,  the 
platform  being  used  as  the  lower  stage 
of  scaffolding  to  which  the  plates  were 
hoisted  from  the  roof  and  from  which 
they  were  hoisted  into  position.  The 
sheets  were  3/16  in.  thick. 

Gavity  Elevator.— The  elevator  de- 
scribed below  was  used  by  a  building 
wrecker  in  tearing  down  an  old  building, 
as  a  means  of  carrying  bricks  and  other 
material  to  the  ground  floor  without 
damaging  them.  The  elevator  consisted 
of  two  platforms,  each  capable  of  hold- 
ing one  wheelbarrow,  suspended  by  a 
l;/2  in.  rope  from  a  4  ft.  grooved  iron 
wheel  having  a  Ij^  in.  face.  The  guides 
consisted  of  three  pieces  of  2x10  in.  tim- 
ber braced  to  the  joists  at  each  floor,  the 
middle  guide  being  somewhat  longer 
than  the  two  outer  guides  and  support- 
ing the  grooved  iron  wheel.  When  a  bar- 
row was  filled  with  bricks  it  was  wheeled 
directly  onto  the  platform,  which  is  ad- 
justed to  the  level  of  the  lightest  floor 
when  the  other  platform  just  reaches  the 
ground  floor.  The  weight  of  the  loaded 
platform  causes  it  to  descend,  at  the 
same  time  raising  the  other  platform 
with  the  empty  barrow  to  the  top  floor 
for  reloading.  The  descent  of  the  load- 
ed barrow  is  controlled  by  a  lever  and 
wire  rope  attached  to  a  single  friction 
brake. 

Bailing  Out  a  Mine  Shaft.— The  work- 
iiitjs  of  a  coal  mine  having  a  vertical 
shaft  11  ft.  square  and  610  ft.  deep  be- 
came filled  with  water,  and  as  boilers,  an 
air  compressor  and  a  14x24-in.  hoisting 
engine  had  already  been  installed  it  was 
decided  to  unwater  the  shaft  by  means 
of  buckets,  and   to  install  pumps  at  the 


lower  levels  for  drawing  the  tunnels  and 
drifts.  The  11  ft.  shaft  had  a  plank 
diaphragm  through  the  center,  and  one 
side  of  it  had  been  divided  into  two  com- 
partments with  guides  for  the  cages. 
Steel  buckets,  3^^x3Hx6  ft.  deep  were 
built  to  run  in  these  guides.  The  buck- 
ets were  duplicates  and  were  built  to 
counterbalance  each  other.  They  were 
suspended  from  their  bails  by  a  steel 
rope  from  the  winding  drum,  which  was 
geared  to  the  engine  so  as  to  make  one 
revolution  to  six  of  the  latter.  .\t  the 
bottom  of  each  bucket  was  a  hole  which 
was  closed  by  a  flap  valve.  A  tripper 
arrangement  opened  this  valve  when  the 
bucket  rose  above  the  top  of  the  shaft, 
causing  the  water  to  be  discharged.  The 
two  buckets  averaged  a  trip  every  three 
minutes,  raising  water  at  the  rate  of 
about  20,000  gallons  an  hour. 

Grouting  Gravel  for  Foundation  Work. 
The  river  bottom  at  the  site  selected 
for  the  erection  of  a  bridge  consisted  of 
gravel  with  pockets  and  layers  of  very 
compact  sand  extending  to  a  depth  of  10 
to  14  ft.  below  low  water  and  underlaid 
directly  by  bed  rock.  The  mean  depth 
of  the  river  at  low  water  was  about  8  ft. 
The  abutments  and  piers  of  the  bridge 
were  founded  on  a  mass  of  concrete 
formed  in  place  by  injecting  a  thin  ce- 
ment grout  into  the  water  bearing  grav- 
el. Twelve-foot  lengths  oi  V/2  in.  pipe 
with  an  iron  driving  point  attached 
loosely  to  the  lower  end  were  driven 
down  to  rock.  The  pipe  was  then  raised 
a  few  inches,  lifting  it  clear  from  the 
driving  point  and  cement  grout  pumped 
in  until  the  rise  in  pressure  indicated 
saturation.  The  pipe  was  then  drawn  up 
a  few  inches  and  grout  again  pumped  in  to 
saturation,  and  the  operation  continued 
The  pipes  were  driven  down  at  intervals 
of  about  20  ins.,  and  subsequent  excava- 
tion showed  that  the  distance  to  which 
the  cement  had  flowed  varied  greatly 
with  the  amount  of  sand  contained  in  the 
gravel.  In  compact  sand  layers  cement 
had  practically  failed  to  penerate;  but 
where  the  gravel  held  but  little  sand  the 
cement  was  found  in  some  cases  at  a 
distance  of  several  yards  from  the  pipe. 
It  was  found  the  cement  had  set  in  a 
satisfactory  manner.  This  method  was 
used  in  founding  one  of  the  abutments. 
In  founding  the  two  river  piers,  sheet 
pile  cofferdams  were  driven  to  rock  and 
made  watertight  by  injecting  cement 
grout  through  pipes  driven  around  them. 
.•\t  one  of  the  piers  the  grouting  was 
carried  out  only  outside  of  the  cofferdam 
to  make  it  water  tight,  so  that  the  inter- 
ior could  be  e.Kcavated  directly  to  bed 
rock.  At  the  other  pier,  however,  grout- 
ing was  carried  on  through  pipes  driven 
outside  and  inside  of  the  cofferdam,  and 
as  a  result  nearly  the  whole  mass  of  the 
interior  of  the  cofferdam  was  converted 
into  a  block  of  concrete. 


Cost  of  Producing  Electric  Power. — 
The  following  figures  are  given  of  the 
cost  of  producing  electric  power  at  the 
station  of  the  Cincinnati,  Miliord  & 
"Loveland  Traction  Co.,  operating  36 
miles  of  interurban  electric  railway.  The 
plant  is  briefly  described  as  follows:  The 
boilers  are  four  400-H.P.  Sterling,  oper- 
ating under  natural  draft  furnished  by 
two  54-in.  X  100  ft.  steel  stacks.  Four 
6.\4x6  in.  Dean  pumps  in  duplicate  han- 
dle the  feed  water,  one  pump  running 
water  to  an  800-H.P.  Cochrane  open  type 
heater  where  the  temperature  is  raised 
to  210°  F.  and  the  other  pump  running 
the  water  from  the  heater  to  the  boilers. 
Condensing  water  is  supplied  to  a  750- 
FI.P.  Tomlinson  condenser  by  two  sin- 
gle stage  centrifugal  pumps  direct  oper- 
ated by  7x7-in.  marine  engines.  These 
pumps  operate  at  300  r.  p.  m.  and  deliver 
1,200  gallons  per  minute.  The  circulat- 
ing pumps  set  in  a  12-ft.  pit  in  the  boiler 
room  and  have  a  minimum  lift  of  54  ft. 
The  engines  are  16x34x42-in.  .\llis-Chal- 
mers  cross-compound  condensing.  In 
order  to  give  a  high  output  for  their  size 
the  engines  are  operated  at  125  r.  p.  m. 
The  generators  are  500-k.w.  Bullock  re- 
volving field  machines.  They  generate 
3  phase  25  cycle  current  at  400  volts 
pressure  and  have  an  output  of  721  am- 
peres. Current  for  distribution  of  fields 
and  for  station  lighting  is  furnished  by 
ZZYz-k.vi.  125  volt  generators  belted  to  an 
extra  wheel  belted  to  the  spokes  of  the 
flywheel.  The  following  is  the  statement 
of  the  output  and  operating  cost  of  this 
station  for  one  month: 

Labor: 

2  engineers  $150 

2  oilers 100 

2   firemen    100 

1  general  help ■ 45 

Total    *. S395 

Fuel  and  Supplies: 

342  tons  coal  at  $2.10 $718.20 

Oil  and  waste    37.10 

General  supplies   33.25 

Total   $788.55 

The  output  in  k.  w.  li.  was  168,000,  so 
that  the  cost  per  k.  w.  h.  at  the  switch- 
board was  as  follows: 

Item.  Total.     Per  k.w.h. 

L.nbor     $395.00        $0.00235 

Fuel  and  supplies  ....   788.55  0.0047 

Total $1,183.50        $0.00705 

The  total  amount  of  coal  burned  dur- 
ing the  month  was  684,000  lbs.,  or  4.07 
lbs.  per  k.w.h. 


During  1906  the  total  number  of  gallons 
of  water  pumped  in  the  city  of  Chicago 
was  159,488.382,740,  an  increase  over  1905 
of  9,528,092,958  gallons.  Based  upon  a  pop- 
ulation of  2,140,000,  this  means  that  204 
gallons  of  water  per  capita  were  pumped 
every  day  of  the  year. 
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Contractor*     Plant    and    Construction 

Methods;  Jones  &  Laughlin's  Steel 

Plant,  Aliquippa  Park,  Pa. 

The  new  steel  works  for  Jones  &  Laugh- 
lin  now  being  constructed  at  Aliquippa 
Park.  Pa.,  near  Pittsburg,  will  comprise 
ten  hearth  furnaces.  The  foundations  and 
collateral  works  for  these  blast  furnaces 
necessitated  the  excavation  of  some  165,000 
cu.  yds.'  of  earth  and  the  mixing  and  plac- 
ing of  some  215.000  cu.  yds.  of  concrete. 
Because  of  the  large  amounts  of  material 
to  be  handled  and  particularly  because  of 
the  wide  distribution  of  the  concrete  work, 
tlie  contractor's  plant  and  construction 
methods  are  of  considerable  interest  and 
we  give  some  space  to  a  description  of 
them  from  information  and  sketches  fur- 
nished by  Mr.  Charles  M.  Ripley  and  ap- 
proved by  the  engineers  in  Chicago. 

Excavation. — The  amount  of  excavation 
required  for  each  blast  furnace  foundation 
was  approximately.  15,000  cu.  yds.,  making 
for  the  ten  furnaces  150,000  cu.  yds.  As 
shown  by  the  general  plan  of  the  contrac- 
tor's plant.  Fig.  I,  the  ten  furnaces  arc 
arranged  in  a  single  row.  Each  furnace 
foundation  was  approximately  300x75  ft., 
and  had  to  be  excavated  18  ft.  deep.  Steam 
shovels  were  used  for  excavation.  Fig.  2 
shows  roughly  the  layout  of  the  excavation 
for  two  furnaces.  Two  shovels  were  used, 
one  a  Marion  with  a  2j4-cu.  yd.  dipper  and 
the  other  a  Thew  with  a  l-cu.  yd.  dipper. 
These  shovels  traveled  on  the  center  track, 
digging  in  front  and  on  each  side.  They 
loaded  the  material  onto  ordinary  flat 
cars  holding  about  16  cu.  yds.  each,  which 
were  hauled  by  locomotives  about  1,000  ft. 
to  a  fill.  Three  locomotives  were  used 
for  hauling  and  placing  the  cars. 

The  Marion  shovel  was  handled  by  three 
men  at  $4  each  per  day;  in  addition  there 
were  four  trackmen  at  $1.50  each  per  day. 
The  Thew  shovel  required  two  men  at  $4 
per  day  and  four  trackmen  at  $1.50  per 
day  each.  Fifteen  cars  were  used  for  haul- 
ing the  excavated  material,  each  provided 
with  a  shovel  gang  of  eight  men. 

The  first  two  furnace  excavations  were 
accomplished  in  six  weeks  or  at  the  rate 
of  about  5,000  cu.  yds.  per  week.  No 
w-ater  was  encountered  so  that  pumping 
and  sheet  piling  were  unnecessary.  No 
foundation  piles  had  to  be  driven. 

Mixing  Concrete. — In  arranging  the  mix- 
ing plant  advantage  was  taken  of  a  40-ft. 
sidehill  to  reduce  hoisting  expenses.  Fig- 
ure I  indicates  the  arrangement  of  the 
mixing  plant  in  plan  and  Fig.  3  shows  a 
diagram  side  elevation.  The  trestle  work 
was  made  of  I2xi2-in.  timbers  and  is 
approximately  40  ft.  in  height.  As  indi- 
cated in  Fig  I  three  tracks  occupy  the  top- 
most platform.  Under  each  track  is  a 
material  bin ;  one  on  each  side  for  gravel 
and  a  middle  bin  for  sand.  The  middle 
bin  is  divided  by  a  partition  into  two  com- 
partments. These  bins  discharge  into  two 
measuring  hoppers,  one  gravel  bin  and  one 
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compartment  of  the  sand  bin  into  one  hop- 
per and  the  other  gravel  bin  and  other  com- 
partment of  the  sand  bin  into  the  second 
hopper.  Two  cement  chutes  from  the  top 
platform  provide  for  the  delivery  of  the  ce- 
ment to  the  mixers,  either  directly  from 
cars  or  from  the  cement  storage  house. 
The  mixing   is   done   in   two   Smith   No.  5 
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$27.50-^400  =  6.875  cts.  per  cu.  yd. 

Working  three  eight-hour  shifts  in  24 
diours  the  labor  cost  would  be:  ($27.50  X 
3)  -^800  =  10.4  cts.  per  cu.  yd.— Editor.) 

Transporting  and  Handling  Concrete. — 
The  mixed  concrete  in  buckets  on  flat  cars 
is  transported  to  the  site  by  means  of  the 
track  system   shown  by   Fig.    r,  where  the 
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Fig.    1. — Lay-out    Plans      of  Construction  Plant. 


A.  spur  to  niam  line  of  P.  &  L.  E.  R.  R. ;  B,  gra\  el  bin:  C,  sand  bin;  D,  gravel  bin-  E 
cement  nouse:F.  down  grade  track  where  buckets  un  cars  are  filled  with  concrete-  g' 
swucn  CO  which  these  cars  discharge  by  gravity;  H,  point  at  which  these  cars  stop  wait- 
ing lor  locomotive;  I.  T.  allowing  locomotive  always  to  be  between  mixing  plant  and  job- 
ii  stoi'e, house :K.  row  of  ten  blast  furnaces;  L.  double  track  to  the  west  of  blast  furnace- 
M,  double  track  to  the  east  of  blast  furnace;  N.  double  track  to  the  west  of  the  blower 
house  foundations:  O.  two  special  stiff  leg  derricks  with  GO  ft.  booms-  P  P  P  p  cars 
containing  Excelsior  Buckets,  waiting  to  be  lifted  and  dumped;  Q.  locomotive  crane  used 
lor  depositing  concrete  within  narrow  radius;  R.  blower  house  foundations-  S  brick  yard- 
F  ,   point  on  down  grade  at  which  locomotives  drop   ears  with  empty   buckets 


mixers,  one  under  each  measuring  hopper, 
and  these  mixers  discharge  by  chutes  into 
buckets  on  flat  cars.  Briefly  stated,  the 
concrete  materials  are  brought  directly 
from  the  siding  in  carload  lots  to  the  top 
platform  and  thence  are  handled  entirely 
by  gravity  to  the  cars  delivering  the  mixed 
concrete  to  the  work. 

The  gang  operating  the  mixing  plant 
consists  of  one  foreman  and  engineer  at  $3 
per  day;  i  fireman  at  $2  per  day  and  15 
laborers  at  $1.50  per  day.  With  this  gang 
the  two  mixers  turn  out  approximately  400 
cu.  yds.  of  1-3-5  concrete  per  day.  An 
output  of  800  cu.  yds.  in  24  hours  is  not  an 
unusual  record. 

(Taking  these  figures  as  correct  we  may 
figure  the  labor  cost  from  the  raw  mate- 
rials   in    cars    on    the    platform    to    mixed 


buckets  are  handled  to  the  work  by  means 
of  special  traveling  derricks.  Both  the 
track  system  and  the  special  derricks  ex- 
hibit points  of  interest. 

Referring  to  Fig.  i,  the  arrows  indicate 
the  direction  of  down  grade  on  the  several 
tracks.  Trains  of  two  flat  cars  are  used, 
each  one  carrying  five  Excelsior  bottom 
dump  buckets  made  by  the  G.  L.  Stuebner 
Iron  Works,  Long  Island  Cit}-,  New  York. 
Coming  from  the  work  the  train  is  taken 
by  locomotive  to  the  point  F',  where  it  is 
cut  loose  and  proceeds  to  the  mixer  by 
.gravity.  After  the  buckets  arc  loaded  the 
train  proceeds  to  B,  where  the  grade  is 
reversed  and  an  automatic  switch  allows  it 
to  drop  back  to  point  F',  where  it  is  again 
taken  up  by  the  locomotive.  It  will  be 
noted  that  by  means  of  the  Y  the  locomo- 
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Fig.  2. — Sketch  Plan  Showing  Two  Foundations  With  Steam  Shovel  Tracks. 


concrete  in  cars  on  the  delivery  track  as 

follows,   assuming  400  cu.  yds.  output  per 

shift. 

I  foreman  and  engineer  at  $3 $  3.00 

I  fireman   at  $2 2.00 

15  laborers    at    $1.50 22.50 


Total  labor $27.50 


live  keeps  always  between  the  train  and  the 
work ;  one  locomotive,  therefore,  handles 
all  trains. 

.^t  the  work  the  buckets  are  lifted  from 
the  cars,  one  at  a  time  by  derricks,  swung 
to  position  and  dumped  by  one  man.  The 
derrick  used  for  handling  the  buckets  is 
shown  in  detail  by  Fig.  4.  and  Fig.  5  is  a 
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Fig.    3. — Diagram    Side    Elevation    of   Concrete   Mixing   Plant. 


view  of  tlic  machine  in  operation.  Two 
derricks  of  this  construction  are  used, 
both  built  by  the  Carlin  Machinery  &  Sup- 
ply Co.,  Allegheny,  Pa. 

Owing  to  the  limited  space,  the  gage  of 
these  derrick  cars  was  made  io'/2  ft.  and 
the  complete  equipment  36  ft.  long.  The 
A-frame  or  front  support  for  the  derrick 
mast  is,  however,  28  ft.  wide  with  screws 
for  supporting  it  from  the  gronnd  after  the 
car  is  moved  to  position. 

A  novel*  and  substantial  method  of  se- 
curing the  top  of  mast  sufficiently  ahead  or 


in  front  of  the  A-frame,  is  shown  in  the 
drawing  ?o  that  the  60-ft.  boom  of  tlie 
derrick  will  travel  through  an  arc  of  about 
190°.  The  machinery  is  designed  for  oper- 
ating a  l-cu.  yd.  Hayward  clam  shell  buck- 
et, using  an  S'/jxio-in.  Lambert  special 
Iioisting  engine  with  three  friction  drums 
and  special  boom  swinging  attachment 
wherein  two  small  drums  were  used,  per- 
mitting all  lines  to  clear  each  other  freely 
i)y  the  original  method  of  placing  the 
sheaves  at  the  bottom  of  the  mast. 

The  derrick  base  proper  is  made  in  three 


parts :  Base  plate  havir.g  large  surface  for 
securing  to  timbers;  the  derrick  base 
I>roper,  which  forms  a  seat  for  mast,  and 
'the  removable  knee  or  boom  scat.  This 
base  has  ample  clearance  for  three  ropes, 
its  bearings  being  11  ins.  in  diameter.  The 
knee  can  be  readily  replaced  without  ma- 
terially disturbing  other  parts  of  machine. 

The  improved  mast  top  in  addition  to 
forming  a  support  for  the  gudgeon  pin 
which  is  in  front  of  the  mast,  allowing  the 
mast  timber  proper  to  be  perfectly  vertical 
so  that  it  can  readily  be  plumbed  and  the 
top  and  bottom  bearings  piu  in  perfect 
alignment,  also  cares  for  three  sheaves  for 
properly  lacing  the  boom  raising  rope.  The 
sheave  pin  in  addition  to  its  bearing  in  the 
casting  is  .further  supported  by  heavy  steel 
stirrups  passing  through  the  top  of  the 
mast  with  washer  plates  on  the  back.  The 
turntable  or  bull  wheel  in  this  case  con- 
sisted of  a  simple  angle  iron  rim  filled  in 
with  wood  braces. 

The  long  boom  is  partially  supported  by 
the  boom  bail  secured  by  the  end  of  the 
boom  line  which  has  two  supporting 
sheaves  built  into  it  for  carrying  the  hoist- 
ing and  closing  lines.  A  simple  and  novel 
set  of  irons  is  made  for  the  boom  top  lift, 
consisting  of  a  long  steel  plate  covering 
the  two  sides  of  the  boom  and  passing 
around  the  end  with  a  built-up  double 
block  for  lacing  the  ropes.  The  arrange- 
ment is  so  designed  as  to  give  ample  sup- 
port for  all  pins,  and  to  permit  of  all 
sheaves,  which  are  mortised  in  center  of 
boom  side  by  side,  being  rapidly  renewed. 
.A.  simple  counter  weight  is  furnished  for 
preventing    the    bucket    from    turning   and 
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Fig.  4. — Details  of  Special   Derrick  for    Handling  Concrete  Buckets. 
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twisting  the  bucket  lines.  As  stated  abi)\e 
the  main  use  of  these  derricks  at  the  pres- 
ent time  is  in  depositing  800  cu.  yds.  of 
concrete  every  24  lioiirs,  working  night 
and  day.  This  concrete  is  dumped  direct 
inside  of  the  circular  brick  exterior  walls 
of  the  blast  furnace  foundation. 

In  addition  to  these  two  special  derricks 
a  Bay  City  locomotive  crane  was  used  for 
handling  buckets. 

The  plant  as  described  was  put  in  by 
Jone.s  &  Laughlin,  who  are  doing  the  foun- 
dation work  themselves.  The  blast  fur- 
naces will  be  built  l)y  the  Riter-Conley  Mfg. 
Co.,  of  Pittsburg,  Pa. 


The  Minister  of  Public  Works  of  France 
has  recently  caused  to  be  signed  a  decree 
ordering  the  employment  of  respiratory 
apparatus    in    the    mines,  of    that    countrv. 


Summary  of  Tests  on  Reinforced  Con- 
crete Beams  at  the  University  of 
Wisconsin    Laboratories. 

Among  the  laboratory  investigations  of 
concrete  and  reinforced  concrete  which 
have  been  carried  out  in  this  country  those 
conducted  at  the  University  of  Wisconsin 
occupy  a  prominent  position.  The  investi- 
gations on  reinforced  concrete  beams  were 
begun  at  these  laboratories  in  1903  and 
have  continued  for  about  three  years.  Re- 
ports on  these  tC'Jts  have  been  made  at 
various  times,  but  they  have  recently  been 
collected  and  summarized  in  a  Bulletin 
issued  by  the  University  and  prepared  by 
Mr.  E.  A.  Moritz,  Instructor  in  Mathe- 
matics. While  this  suminary  is  too  long, 
with  its  large  amount  of  tabular  matter,  to 
be  given  in  full  some  account  of  the  im- 
portant facts  brought  out  by  the  tests  is 
desirable  and  we  give  in  the  following 
pages  the  main  facts  in  coixlcnscd   form. 


Fig.  5. — View  of  Special    Derrick   Handling  Concrete   Buckets. 


Every  mine  employing  lOO  men  under- 
ground at  the  same  time  must  be  provided 
with  portable  respiratory  apparatus,  ready 
for  immediate  use  and  capable  of  allowing 
a  miner  to  remain  at  least  one  hour  in  an 
irrespirable  atmosphere.  The  number  of 
these  apparatus  must  be  not  less  than  two 
for  each  pit.  placed  in  charge  of  an  engi- 
neer or  ir.spector  familiar  with  their  work- 
ing, and  provided  with  ten  picked  men, 
who  will  be  trained  in  the  use  of  these  ap- 
paratus and  sent  to  the  seat  of  danger  im- 
mediately  whenever  the  necessity   arises. 


The  South  Manchurian  Ry.  Co.  intends, 
it  is  said,  to  expend  about  $50,000,000,  as 
follows:  For  broadening  the  gage  for  the 
whole  lei-gth  of  the  railway,  $10.000,000 : 
for  improving  the  harbor  of  Dalny,  $2,500,- 
000;  for  double  tracking  the  railway  from 
Dalny  to  Sojatung  (the  first  station  south 
of  Mukden),  $4,800,000;  for  capitalizing  the 
Fushin  and  Yantai  coal  mines.  $2,000,000; 
for  buying  land  and  erecting  godowns, 
$4,000,000:  for  capitalizing  the  marine 
transportation  service,  $5,ooo,coo;  for  im- 
proving the  railway  between  .^ntung  and 
Mukden,  $11,000,000;  and  for  a  reserve 
fund,  $5,700,000. 


In  addition  tn  the  general  observations 
on  the  action  of  reinforced  concrete  beams 
under  stress  separate  discussion  is  given  to 
such  particular  phases  of  the  subject  as: 
(i)  The  early  appearance  of  minute  cracks 
on  the  tension  side  of  the  beams;  (2)  Po- 
sition of  the  neutral  axis ;  (3)  Efficiency  of 
different  methods  of  reinforcing  in  prevent- 
ing inclined  tension  failures ;  (4)  Tests  on 
sixteen  8xii-in  x  13-ft.  beams. 

It  would  take  too  much  space  and  would 
be  of  little  value  to  enumerate  the  details 
of  the  tests  of  component  materials,  kinds 
of  molds,  manner  of  mixin.g  concrete,  etc. 
.\  few  general  statements  regarding  these 
various  elements  w-ill  be  sufficient. 

Both  mortar  and  concrete  beams  were 
made.  The  usual  consistency  of  the  mix- 
ture was  such  as  might  be  termed  medi- 
um. It  was  such  that  when  turned  over 
with  a  shovel  or  lightly  patted,  water 
would  flush  to  the  surface.  Of  the 
beams  made  in  1902-03  some  were  stored 
in  water  and  some  in  air.  All  the  beams 
made  in  1903-04  were  stored  in  water. 
Those  made  in  1904-05  were  stored  in  air. 
.'Ml  the  beams  were  made  and  kept  in  the 
laboratory  which  usually  had  a  tempera- 
ture of  about  65°  F.  All  materials  were  pro- 
portioned   by  weight   and   mixed   by   hand. 


-Xatural  pit  sand,  unwashed,  was  used, 
with  crushed  limestone  less  than  i  in.  in 
diameter  for  the  aggregate.  Only  the  best 
brands  of  Portland  cement  were  employed, 
including  Al|)ha,  Atlas  and  Vulcanite, 
while  for  the  8xii-in.  beams  the  mixture 
furnished  by  the  Joint  Committee  on  Re- 
m forced  Concrete  was  used.  The  cements 
all  tested  up  to  the  specifications  of  the 
American  Society  of  Civil  Engineers. 

.'Ml  the  bcain  tests  were  made  on  a  100.- 
ooo-lb.  hydraulic,  beam-testing  machine. 
The  loading  points  and  supports  were  pro- 
vided with  rockers  to  allow  the  beam  to 
adjust  itself  laterally.  No  rollers  were 
placed  under  the  supports  to  allow  for 
longitudinal  adjustment.  Cubes  were  bed- 
ded in  plaster  of  paris  which  was  allowed 
to  set  under  a  i,ooo-lb.  load  before  the 
breaking  load  was  applied,  .\ttempts  to 
determine  the  coefficient  of  elasticity  of 
mortar  and  concrete  resulted  unsatisfac- 
torily on  account  of  lack  of  proper  instru- 
ments. Consequently  no  results  are  given 
for  these  tests. 

In  the  tests  made  in  1903-04  deflections 
were  measured  with  a  micrometer  appa- 
ratus. In  1904-05  all  the  deflections  were 
measured  by  means  of  a  thread  and  a  pol- 
ished scale  reading  to  o.oi-in.  attached  ver- 
tically at  the  middle  of  the  beam.  The 
extensometer  apparatus  was  specially  con- 
structed for  this  purpose.  It  consists  of 
two  sets  of  frames  clamped  to  the  sides  of 
the  beam,  one  set  carrying  four  graduated 
dials  with  pivoted  pointers,  while  to  the 
other  set  are  attached  posts.  Very  fine 
copper  wires  are  fastened  to  these  posts 
and  led  over  pulleys  attached  to  the  point- 
ers. Small  weights  serve  to  keep  the  wire 
taut.  The  dials  are  graduated  to  read  to 
o.coi  in.  directly  and  to  0.OOO2  in.  by  esti- 
mation. Deformations  are  read  on  both 
sides  of  the  beam.  Silk  threads  were  used 
at  first  instead  of  the  copper  wires,  but  it 
was  found  that  the  slightest  bit  of  mois- 
ture coming  from  the  breath  of  the  observ- 
er would  cause  the  dials  to  move  over  sev- 
eral divisions.  The  thin  copper  wires  were 
found  to  be  entirely  reliable. 

In  computing  stresses  in  steel  and  con- 
crete the  centroid  of  compressive  stresses 
is  assumed  to  be  two-thirds  of  the  dis- 
tance from  the  neutral  axis  to  the  outer 
fiber  (except  where  otherwise  stated),  cor- 
responding to  a  straight  line  variation  of 
stress.  The  total  stress  on  the  concrete  or 
steel  is  then  found  by  dividing  the  bend- 
ing moment  by  the  distance  from  the  cen- 
ter of  the  steel  to  this  point.  Dividing  this 
total  stress  by  the  area  of  concrete  in  com- 
pression gives  the  average  unit  compressive 
stress,  which  midtiplied  by  two  gives  the 
stress  on  the  outer  fiber. 

.•\PPE.AR.\NCE    OF    FIRST     MIXITE    CR.\CKS. 

The  appearance  of  the  first  minute 
cracks  in  reinforced  concrete  beams  under 
stress  has  been  the  subject  of  some  contro- 
ver.sy  among  investigators.  According  to 
tests  made  by  Considere  in  France  the 
first  cracks  on  the  tension  side  of  a  beam 
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do  not  occur  until  the  extension  is  about 
ten  times  as  great  as  concrete  of  the  same 
quality,  unreinforccd,  will  stand.  Consi- 
derc  makes  use  of  this  supposed  phenome- 
non in  his  formulas  by  assuming  that  the 
concrete  carries  part  of  the  tension  up  to 
the  safe  working  stress  of  the  steel. 

To  determine  if  possible  the  reliability 
of  the  above  results,  a  test  was  made  simi- 
lar to  Considere's.  The  system  of  loading 
used  gave  a  uniform  bending  moment  over 
the  middle  8  ins.  of  the  beam.  Considere 
subjected  his  beams  to  a  uniform  bending 
moment  over  the  entire  beam.  In  order  to 
note  the  cracks  more  readily,  the  beams 
were  tested  with  the  tension  side  up.  It 
had  been  previously  observed  by  Mr.  Hart- 
man  that  during  the  first  stages  of  the  test 
wet  streaks  occurred  on  the  tension  face  of 
the  beam,  and  by  further  observation  it 
was  noticed  that  these  wet  streaks  after- 
ward developed  into  cracks.     This  gave  a 
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Fig.  1. 

convenient  means  of  finding  when  the  first 
crack  occurs.  These  wet  streaks  or  "wa- 
ter marks"  as  they  will  be  called,  were 
found  to  occur  only  in  beams  which  have 
been  stored  in  water  and  thus  contain 
considerable  moisture.  The  beams  were 
removed  from  the  water  several  hours  be- 
fore testing  so  that  although  when  tested 
the  surface  was  dry  considerable  free 
moisture  was  contained  in  the  body  of  the 
beam.  The  probable  explanation  of  the 
appearance  of  water  marks  is  that,  when 
a  very  minute  crack  occurs  on  the  surface 
and  gradually  extends  into  the  body  of  the 
beam,  the  water  is  brought  to  the  surface 
by  capillary  attraction. 

To  determine  the  truth  of  the  assump- 
tion that  the  water  marks  were  actually 
minute  cracks,  a  special  test  was  made  on 
a  beam  by  Messrs.  Hartman,  Adams  and 
Hahn.  This  beam  was  3x6  ins.  in  section, 
50  ins.  long  (48  ins.  span),  reinforced  with 
one  }^-in.  Ransome  twisted  bar,  was  load- 
ed with  two  concentrated  loads  4  ins.  on 
either  side  of  the  center,  and  was  tested  at 
the  age  of  six  months.  The  load  was  ap- 
plied slowly  until  several  water  marks  had 


developed  across  the  face  of  the  beam.  No 
crack  was  visible  to  the  naked  eye,  but  with 
the  aid  of  a  microscope  a  crack  about  J4 
in.  long  could  be  seen  at  one  of  the  marks. 
The  load  was  now  removed  and  by  means 
of  an  emery  saw  a  slice  of  the  beam  be- 
tween the  steel  and  tension  face  was  re- 
moved. When  the  saw  reached  the  first 
water  mark  the  piece  fell  out,  and  as  each 
mark  was  reached  another  piece  fell  out, 
showing  that  cracks  existed  at  these 
points.  These  slabs  were  tested  in  bending 
and  found  to  be  perfectly  solid  between 
marks. 

It  is  thus  evident  that  the  concrete  cracks 
much  sooner  than  can  be  detected  with 
the  eye.  and  having  once  cracked,  no  mat- 
ter how  minute  the  crack  may  be,  its 
strength  in  tension  is  zero.  In  later  tests 
these  water  marks  were  found  to  occur 
when  the  stress  in  the  steel  was  as  low  as 
3.000   lbs.   per   sq.    in.     Variations    in   this 
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Fig.  2. 

respect  among  the  different  beams  may  be 
due  to  the  fact  that  some  of  the  beams, 
when  tested,  were  wetter  than  others,  but 
it  is  to  be  expected  that  in  work  of  this 
character  the  accidental  variations  will  be 
considerable.  For  structural  purposes  the 
working  strength  of  mild  steel  is  usually 
taken  as  from  12.000  to  16.000  lbs.  per  sq. 
in. ;  consequently  it  is  plain  that  the  con- 
crete has  lost  practically  all  its  tensile 
resistance  long  before  the  steel  is  stressed 
up  to  its  working  load,  and  therefore  can- 
not be  counted  on  to  take  any  part  of  the 
tension  at  that  load. 

Comparative  tests  of  reinforced  and 
plain  concrete  beams  showed  that  the  first 
water  marks  appeared  on  the  reinforced 
beath  at  about  the  same  load  at  which  the 
plain  beam  failed.  No  water  marks  were 
observed  on  the  plain  beams,  as  those 
beams  failed  suddenly  when  the  ultimate 
tensile  strength  of  the  concrete  was  reach- 
ed. In  the  reinforced  beams  the  concrete 
had  stretched  considerably  more  when  the 
first  visible  crack  was  observed  than  had 
the  plain  beam,  at  rupture;  but  it  will  be 
found    that    the    first    appearance    of    the 


water  marks,  which  are  really  minute 
cracks,  coincides  closely  with  the  point  of 
rupture  of  the  plain  beam.  The  elongation 
,of  the  concrete  at  the  time  when  the  first 
water  mark  was  observed  varied  between 
o.oooi  and  0.0002-in.  corresponding  to  an 
average  stress  in  the  steel  of  about  3,000  to 
6,000  lbs.  per  sq.  in.  The  appearance  of 
the  first  minute  cracks  seems  to  be  indi- 
cated also  on  the  stress-strain  curves ;  most 
of  these  cur\es  have  a  sharp  bend  at  the 


Table  I. — 

Momenis  of  nsisUmc*  of  beams. 

No.  of 

beam 

Actual 
moment 
of 
resistance: 
inch- 
pounds. 

Area 
of 

steel; 

square 

inches. 

Calculated 

stress 

in  steel: 

pounds 

per  square 

inch. 

5  and  7 

8 

9  and  11 

10  and  12 

13  and  15 

Hand  16 

21  and  23 

22  and  24 

25  and  27 

26  and  28 

29  and  31 

30  and  32 

33  and  35 

34  and  36 

37  and  39 

38  and  40 

104.000 

77.000 

79.000 

78.000 

103.000 

104.000 

88.000 

97.000 

96.000 

95.000 

120.000 

95.000 

77.000 

74,000 

112.000 

113.000 

\ 
J 

\ 
\ 
\ 

0  389  i 

0.350 

0.385 

0.385 

0.320 

0.350 

0.350 

0.385 

61.000 
46.000 
52.000 
52.000 
61.000 
61.000 
52.000 
57,000 
70.000 
70,000 
78,000 
62,000 
52,000 
50,000 
65.000 
65:000 

point  corresponding  closely  to  the  begin- 
ning of  these  cracks,  indicating  a  change  in 
the  law  of  deformation  at  this  point. 

POSITION   OF  THE    XEUTR-\L   AXIS. 

In  connection  with  the  position  of  the 
neutral  axis  the  main  points  discussed  are 
the  position  of  the  axis  obtained  from  tests 
as  ordinarily  made;  the  position  as  found 
in  beams  with  the  rods  exposed  so  as  to 
be  unaffected  by  the  surrounding  concrete ; 
the  movement  of  the  a.xis ;  and  a  compari- 
son of  the  results  with  theory. 

Messrs.  Gilman  and  Kahn  made  their 
tests  on  beams  arranged  in  the  usual  way, 
that  is,  with  the  rods  completely  surround- 
ed by  concrete.  Table  i  shows  the  moments 
of  resistance  and  calculated  stresses  in  the 
steel  of  these  beams.  These  stresses  were 
computed  by  assuming  the  center  of  grav- 
ity of  compressive  stresses  to  be  five- 
eights  of  the  distance  from  the  neutral  axis 
to  the  outer  fiber  of  the  beam,  correspond- 
ing to  a  parabolic  variation  of  compressive 
stress.  Stresses  calculated  on  the  assump- 
tion of  a  straight  line  variation  would  dif- 
fer from  these  by  about  2  per  cent,  the 
straight  line  assumption  giving  the  smaller 
values.  In  Table  I  the  average  for  the  one- 
month  beams  is  given  first  in  each  group 
and  that  for  the  three-month  beams  just 
below. 

The  stresses  in  the  steel  as  here  calcu- 
lated, which  cannot  be  greatly  in  error,  will 
be  seen  to  be  in  nearly  every  case  much 
higher  than  would  be  deduced  from  the  ob- 
served  elongations  of  the  steel,  using  the 
usual  modulus  of  elasticity.  Thus  in  the 
case  of  beam  No.  12,  the  elongation  at 
rupture  was  0.00115.  Assuming  a  value  of 
E  equal  to  29,000,000  the  stress  would  be 
33.000  lbs.  per  sq.  in.,  whereas  the  calcula- 
tions from  actual  moment  give  a  stress  of 
53.000  lbs.  per  sq.  in.     This  discrepancy  is 
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doubtless  due  partly  to  the  initial  tension 
which  probably  existed  in  the  rods,  as  the 
beams  were  hardened  under  water.  This 
tension,  of  course,  would  not  be  indicated 
in  the  extensometer  readings.  That  there 
was  such  a  large  initial  tension  seems  to 
be  shown  by  later  tests  on  beatns  hardened 
in  air,  in  which  the  agreement  between  the 
two  calculations  was  much  closer.  The 
remainder  of  this  discrepancy,  as  will  be 
shown,  is  probably  due  to  the  fact  that  the 
elongations  as  obtained  above,  do  not  rep- 
resent the  actual  stretch  of  the  steel  at 
every  point  but  merely  show  the  average 
elongations;  that  is,  the  steel  stretches 
much  more,  and  is  consequently  stressed 
higher  at  the  points  where  the  concrete 
cracks,  but  these  large  local  elongations  are 
not  shown  in  the  extensometer  readings. 
The  reason  for  this  is  that  the  gripping  of 
the  concrete  around  the  steel  prevents  it 
from  stretching  freely  excepting  at  the 
points  where  the  concrete  cracks.  Where 
there  are  no  cracks,  the  concrete  helps  to 
carry  the  stress ;  and  where  there  are 
cracks,  the  stress  is  carried  entirely  by  the 
steel. 

As  the  extensions  as  obtained  above  are 
only  the  average,  the  position  of  the  neu- 
tral a.xis  as  obtained  from  these  extensions 
would  be  only  the  average  position,  its  po- 
sition where  cracks  occur  being  higher 
than  over  other  portions  of  the  beam. 

To  study  this  point  more  fully  beams 
were  made  with  the  steel  exposed  over  the 
middle  portion  of  the  beam  on  which  ex- 
tensometer readings  were  taken.  By  this 
means  it  was  hoped  to  obtain  the  actual 
position  of  the  neutral  axis  and  stretch  in 
the  steel  unaffected  by  surrounding  con- 
crete. The  first  test  of  this  kind  was  made 
on  four  5x3X48-in.  mortar  beams  contain- 
ing four  j4-'n-  round  rods  and  having  the 
steel  exposed  over  the  middle  16  ins.  The 
beams  were  subjected  to  a  uniform  bend- 
ing moment  over  the  portion  covered  by 
the  extensometer  readings.  The  stresses  in 
the  steel  were  calculated  from  the  bending 
moments  on  the  assumption  of  a  straight 
line  variation  of  stress  and  also  from  the 
actual  extensions.  The  results  of  these 
calculations  are  given  in  Table  11.  Refer- 
ence to  the  table  will  show  that  the  agree- 
ment between  the  two  stresses  is  quite 
close,  much  closer  than  has  been  found  for 
beams    with    rods   covered,    an    indication 


that  the  concrete  surrounding  the  rods  in 
beams  as  ordinarily  made  has  a  consider- 
able influence  on  the  strength  of  the  steel. 
It  thus  influences  the  calculated  position  of 
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the  neutral  axis,  the  tendency  being  to  give 
a  position  nearer  the  steel  than  is  actually 
the  case. 

In   this    table    it    is    seen    that    for   small 
loads    the    stresses    computed    from    exten- 


spondingly  greater.  Figures  I  and  2  show 
the  stress-strain  diagrams  and  positions  of 
the  neutral,  axis  for  the  beams  given  in 
Table  II.  Similar  reference  to  the  dia- 
grams for  the  8xio-in.  beams,  half  of 
which  had  the  rods  exposed,  will  show  that 
the  neutral  axis  in  nearly  all  cases  is  high- 
er in  the  beams  with  the  rods  exposed  than 
it  is  in  the  corresponding  beams  with  the 
rods  covered.  The  bend  in  the  stress-strain 
curves,  indicating  the  point  at  which  the 
concrete  cracks,  occurs  earlier  in  the  ex- 
posed-rod beams ;  a  natural  result,  since 
the  concrete  in  the  beams  with  rods  cov- 
ered was  about  iJ4  ins.  deeper  and  conse- 
quently offered  greater  resistance  than  in 
the  other  beams. 

In  nearly  all  the  beams  tested,  the  posi- 
tion of  the  neutral  axis  was  found  to  be 
between  the  limits  0.4  and  0.6  of  the  depth 
of  the  beam  above  the  center  of  the  steel, 
the  average  being  somewhat  over  .05.  In 
the  8xii-in.  beams  of  1:3:6.5  concrete  the 
axis  is  somewhat  lower,  varying  approxi- 
mately between  0.3  and  0.5  of  the  depth. 

The  position  of  the  axis  in  the  sixteen 
8xii-in.  beams  is  shown  in  Fig.  3.  The 
effect  of  increasing  the  percentage  of  steel 
is  to  draw  the  axis  downward,  as  would 
be  expected  from  theoretical  considerations. 
In  Fig.  4  is  shown  the  theoretical  curve 
for   the  position   of  the  neutral   axis   with 
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sions  are  smaller  than  those  computed 
from  moments,  a  condition  due,  no  doubt,  ■> 
to  the  fact  that  at  this  stage  the  concrete 
is  taking  some  tension,  the  steel  being  re- 
lieved by  this  amount.  .A.fter  the  concrete 
begins  to  crack  the  steel  takes  more  of  the 
tension  and  the  elongation  becomes  corre- 


T.\BLE  II. — Comparison  of  stresses  calculated  from  extension  and  from 
moments. 


i 
Beam  C  2.      1 

Beam  C  3. 

Beam  C  4. 

BeamC  1. 

Load 

Sm. 

Se. 

Sm. 

1 
Se. 

Sm. 

Se. 

Load. 

Sm.        Se. 

900 

7.400 

8.500 

7.500     5,800 

7,500 

7.000 

2,100 

17.800   15.600 

1,200 

9.S50 

11.600 

10,100     8,900 

10.000     9.900 

2,400 

20,300   18.200 

1.600 

13.250 

15,200 

13,500   13,000 

13.300  jl4. 000 

2,700 

22.800  21,000 

2,000 

16.600 

19.300 

16.800   17,200 

16.700  1 17,600 

3,000 

25,400  22.900 

2.400 

19,900 

23,500 

20,100  21,500 

20.000  23,500 

3.300 

27.900  26.600 

2.800 

23,300 

2S.300 

23,500  24,700 

23,300  26.400 

3.600 

30,400  30.000 

3,200 

26,700 

32.100 

26,900  28,700 

26.700   30,900 

3.900 

32,900  32,900 

3.600 

30.200 

36,600 

30,200  33,000 

30.000  33,900; 

4,200 

35,500  36,600 

4,000 

33,600 

40,400 

33,600  37.200 

33.400  36,800 

1             1 

4,500 

38,000  39,100 

Sm.  is  the  stress  in  the  steel  as  computed  from  bending  moments. 
Se.  is  the  stress  in  the  steel  as  computed  from  measured  extensions. 
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pvrccrtages  of  steel  up  to  two  per  cent. 
This  curve  was  calculated  on  the  assump- 
tion of  a  straight  line  variation  of  stress 
and  a  ratio  of  the  coefficients  of  elasticity 
of  steel  and  concrete  equal  to  15.  Its 
equation  is: 

X=o.i5  P-l-i— V   (0.15  P-l-i)'— I 
where  X  =  Proportionate  distance  of  neu- 
tral axis  above  center  of  steel. 
P  =  Per  cent  of  steel. 

The  separate  points  indicate  the  position 
of  the  axis  as  determined  in  four  of  the 
large  beams  with  the  rods  exposed.  They 
agree  fairly  well  with  the  theoretical  curve. 

In  view  of  the  results  of  this  investiga- 
tion and  the  published  results  of  other 
tests,  it  would  seem  more  direct  and  quite 
as  accurate  in  the  case  of  rectangular 
beams,  to  assume  the  position  of  the  neu- 
tral axis,  rather  than  to  assume  the  coeffi- 
cient of  elasticity  for  the  concrete  and  then 
compute  the  position  of  the  axis  from  theo- 
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ii-ticnl  cuiisiik-ralions.  'llic  above  results 
indicate  that  an  assnmptioii  of  0.55  of  the 
depth  above  the  steel  for  tlic  position  of 
the  neutral  axis  would  not  be  greatly  in 
error  in  any  beam  in  which  the  percentage 
of  steel  is  from  l  to  ij/j.  This  assumption 
makes  the  lever  ami  of  internal  stresses 
0.85  of  the  depth  of  the  beam. 

The  variation  in  the  position  of  the  neu- 
tral axis  as  the  load  is  increased  is  not 
large  up  to  about  three-fourths  of  the  max- 
imum load,  except  at  the  very  beginning  of 
the  test.  Here  the  change  is  quite  rapid 
until  the  point  is  reached  where  the  con- 
crete cracks,  after  which  changes  are  much 
smaller. 

(To  be  continued.) 
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A  Collection  of   Practical   Articles   on 
Mine  Timbering. 

MINE  TIMBEKIXG.— Bv  Wilbur  E.  San- 
ders, Bernard  MaiDuiiald,  Norman  \V.  Far- 
lee  and  others.  Hill  Publishing  Co..  New 
York.  Cloth  B^xil^g  ins.;  pp.  17!);  110  illus- 
trations;   $2. 

While  many  of  the  general  treatises  on 
mining  contain  chapters  of  more  or  less 
value  on  the  important  subject  of  timber- 
ing, there  is  no  book  which  to  our  knowl- 
edge discusses  the  subject  thoroughly  and 
comprehensively.  The  book  before  us  lays 
claim  to  no  such  completeness,  but  it  is  a 
far  more  valuable  treatise  on  mine  timber- 
ing than  any  of  the  general  books  on  min- 
ing contains.  Briefly  described,  the  book  is 
made  up  of  eleven  papers  on  mine  timber- 
ing by  different  authors,  all  the  papers 
being  reprints  from  the  Engineering  and 
Mining  Journal,  the  Mineral  Industry,  the 
Proceedings  of  the  Canadian  Mining  Insti- 
tute and  the  Canadian  Society  of  Civil  En- 
gineers. Naturally  these  papers  vary  con- 
siderably in  value,  but  none  of  them  are 
unworthy  of  permanent  preservation  and 
some  of  them  are  exceedingly  valuable  con- 
tributions to  the  literature  of  mining  engi- 
neering. 

The  book  opens  with  the  paper  on  "Mine 
Timbering"  contributed  to  "The  Mineral 
Industry"  for  1899  by  Mr.  Wilbur  E.  San- 
ders. It  begins  with  a  brief  general  discus- 
sion of  the  principles  of  timbering  and  then 
discusses  in  order  the  various  methods  of 
timbering  shafts,  shaft  stations,  levels, 
working  places,  stopes.  etc.,  closing  with  a 
section  on  methods  of  framing.  Incline 
and  vertical  shafts  and  shafts  in  loose  and 
in  running  ground  are  all  considered.  The 
illustrations  have  been  carefully  worked  up 
and  add  materially  to  the  value  of  the  text. 
The  second  paper  by  Mr.  Bernard  Mac- 
Donald  is  more  specific  in  character ;  it  de- 
scribes and  discusses  the  .square  set  sys- 
tem of  timbering  practiced  at  Rossland, 
British  Columbia.  Credit  for  the  invention 
of  the  system  is  given  to  Philip  Deide- 
sheimer,  who  first  used  it  at  the  Ophir 
tnine  on  the  Comstock  lode  in  i860.  The 
practice  at  Rossland  is  minutely  detailed 
and  general  figures  of  cost  are  given.     In 


the  third  paper  by  Mr.  Norman  W.  Parlcc 
the  methods  of  timbering  practiced  at 
the  Le  Roy  and  Old  Ironsides  inines  in 
British  Columbia  and  at  the  Baltic,  Atlan- 
tic, Burnam,  Queen  and  other  Michigan 
mines  are  described  and  illustrated.  The 
remaining  papers  arc:  Mine  Timljcring  in 
Section  16  of  the  Lake  Superior  Mining 
Co.,  Michigan,  by  C.  St.  G.  Campbell;  The 
Framing  of  Rectangular  Shaft  Sets  by  W. 
E.  Sanders ;  Square  Set  Practice  at  Bing- 
ham, Utah,  by  L.  S.  Gates;  Square  Set 
Practice  at  Bingham,  Utah,  by  C.  T.  Rice ; 
Mine  Timbering  at  Lake  Superior,  by  W. 
R.  Crane ;  Timber  and  Timbering  in  the 
Coeur  d'Alene,  by  J.  H.  Batchcller;  Tim- 
bering at  the  Chillagoe  Mines,  Queensland, 
by  T.  J.  Greenway.  and  Timbering  in  Tas- 
mania, by  Mark  Weland.  The  several  pa- 
pers are  indexed. 


A   Series   of   Papers   and   Reports   on 

Gas    and     Electric     Light    and 

Power  Company  Finances. 

THE  FINANCES  OF  GAS  AND  ELEC- 
TRIC LIGHT  AND  POWER  ENTER- 
PRISES.—By  William  D.  Marks.  Consulting 
Engineer,  Park  Row  building.  New  York.  N. 
Y.  Published  by  the  author;  cloth,  5xTA 
ins.;    pp.   5-10;    illustrated;    $4.00. 

This  volume  is  a  collection  of  papers,  en- 
gineers' reports  and  documents  written  at 
various  times  and  for  different  purposes, 
but  all  relating  to  the  finances  of  public 
service  corporations.  The  object  of  this 
collection,  according  to  the  preface,  is  to 
aflford  those  desiring  to  know  the  proper 
prices  to  be  charged  for  electric  railway 
fares  and  freight,  gas  and  electricity,  a  ra- 
tional and  practical  method  of  determining 
them  in  whatever  locality  may  be  chosen. 
While  the  reviewer  can  hardly  agree  with 
the  author  that  this  ambitious  object  is 
fully  attained,  the  book  does  contain  a  large 
number  of  useful  data  on  its  subject.  It  is 
particularly  interesting  for  the  effort  made 
to  analyze  the  various  conditions  and  fac- 
tors determining  the  cost  of  production  and 
the  amount  of  consumption  that  may  be 
anticipated  under  different  local  conditions. 
The  author,  it  may  be  noticed,  writes  with 
the  authority  of  long  experience  both  as  a 
consulting  engineer  and  as  the  executive 
head  of  large  public  service  corporations. 

The  volume  begins  with  a  chapter  of 
some  130  pages  on  the  finances  of  electric 
railways.  A  general  discussion  of  the  sub- 
ject is  followed  by  a  series  of  eight  tables 
giving  earnings,  operating  expenses,  traffic 
and  construction  costs  of  a  large  number 
of  street  and  interurban  electric  railways. 
As  a  portion  of  this  chapter  the  author 
gives  in  detail  the  report  made  by  him  as 
consulting  engineer  for  the  Palouse  &  Spo- 
kane Electric  Ry.  to  determine  the  gross 
earnings  in  the  field  served,  to  fix  the  con- 
servative capitalization  necessary  and  to 
estimate  the  cash  cost  of  the  road  con- 
structed and  operated.  Each  of  these  items 
is  worked  out  in  detail  and  complete  speci- 
fications are  given  for  track,  structures, 
power  plant,  transmission   line  and   rolling 


stock  equipment.  Chapters  II  to  XI  con- 
sider cost  of  production  of  incandescent 
electric  light,  electrical  measurements  and 
prices ;  methods  of  establishing  prices  for 
gas  and  electricity ;  finances  of  district 
heating  from  electric  plants ;  how  to  get 
paying  loads  from  and  overlooked  losses 
in  stations ;  cost  of  street  lighting.  Chap- 
ters XII  and  XIII  are  devoted  to  gas 
lighting.  A  very  full  analysis  is  given  ol 
the  New  York  city  gas  companies'  opera- 
tions, including  the  notorious  "gas  war"  of 
1899-CO,  and  a  digest  of  the  evidence  given 
in  the  lawsuit  resulting  from  the  reduction 
of  the  price  of  gas  in  that  city  to  80  cts. 
per  thousand  feet.  Accompanying  this  chap- 
ter are  diagrams  giving  the  estimated  cost 
of  laying  gas  mains  in  New  York,  Buffalo 
and  Indianapolis.  Chapter  XIV  is  an  at- 
tempt "to  present  in  algebraic  form  every 
factor  required  for  the  proper  fixing  of 
railway  rates,  not  only  in  electric  railways 
but  also  in  steam  railways." 


An    Attempt    to    Simplify    the     Six- 
Chord   Spiral  Problem. 

THE  SIX-CHORD  SPIRAL.— By  J.  R. 
Stephens,  Engineering  News  Pub.  Co.,  New 
York.     Cloth,   5x7   ins.;    pp.    68;    illustrated. 

The  title  of  this  book  is  derived  from 
the  principle  of  laying  out  the  spiral  by  the 
aid  of  six  equal  arcs  the  curvature  of 
which  begins  with  a  very  long  radius  at 
the  tangent  and  so  arranged  that  the  radii 
successively  decrease  uniformly,  so  that 
the  radius  of  the  seventh  arc  always  equals 
that  of  the  main  circular  curve.  The  math- 
ematical principles  involved  are  clearly 
demonstrated ;  they  are  very  simple  and 
require  only  elementary  knowledge  of  alge- 
bra, geometry  and  trigonometry,  and  are 
further  elucidated  by  a  number  of  practical 
problems  and  auxiliary  tables. 

In  table  II  are  suggestions  as  to  the  length 
of  spirals  for  various  degrees  of  curvature 
to  which  exceptions  might  be  taken,  since, 
for  instance,  no  road  would  adopt  a  speed 
100  miles  per  hour  on  a  one-degree  curve 
or  70.7  miles  for  a  two-degree  curve  as  in- 
dicated. Again  the  table  would  perhaps 
have  been  of  greater  use  to  the  beginner  if 
the  lengths  of  the  six  chord  spirals  had 
been  made  divisible  by  6.  as  is  recommend- 
ed elsewhere  in  the  book. 

Table  III  is  ingeniously  reversed  from 
table  II  to  find  the  most  satisfactory  speed 
of  trains  on  a  given  curve  with  a  given  ele- 
vation. Such  a  table  would  be  useful  for 
practical  trackmen  if  it  were  given  in  inches 
instead  of  feet. 

The  method  shown  of  staking  out  the 
spirals  by  deflection  angles  is  very  simple 
and  should  be  recommended  for  that  rea- 
son. The  resulting  error  is  so  small  that 
it  may  be  neglected. 

The  method  of  spreading  old  track  de- 
scribed in  part  II  is  logical  and  correct, 
but  might  have  been  improved  by  append- 
ing a  diagram  to  show  the  relation  of  the 
various  parts. 


Jlll\-  31,  1907. 

CONTRACT    NEWS 

We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will 
be   especially   acceptable. 


BIDS  ASKED. 

Bridges. 

See 

Issue. 

Hattiesburg,    Miss July  10 

Glencoe,    111 July  24 

.  East  St.   Louis  111 July  17 

Hayes.    Kan July  31 

Woodland,  Cal July  17 

Milwaukee.    Wis July  24 

Ottawa.     Ont July  24 

Washington  C.  H.,  O July  24 

Findlay,    O July  24 

Springlicld.    HI July  31 

\"alparaiso.    Ind July  31 

Cleveland.  O July  10 

Jackson.    O July  10 

Rome,  Ga July  i7 

New  Bern,  N.  C July  17 

Vicksbury,'    Miss July  24 

Columbus,    O July  24 

Bluffton,    Ind July  24 

Newton,    Kan July  24 

Valparaiso,    Ind July  24 

Tipton,    Ind July  24 

Noblesville,     Ind July  24 

Lebanon,    Ind July  24 

Crown  Point,  Ind July  24 

Troy,   O July  24 

Shelbyville.    Ind July  3t 

Preston.    Minn July  31 

Leavenworth.    Kan July  31 

Arlington  Heiglus.  Ill July  31 

Cleveland,    O July  24 

Brazil.    Ind July  24 

New  Lexington,  O July  24 

Brownstown,    Ind July  24 

Covington,  Ind July  17 

Williamsport.    Pa July  31 

Marysville,   Cal July  31 

Newark,  N.  J July  31 

Rochester.   Ind July  31 

La  Grange.  Ind July  31 

Chicago,   111 July  31 

Decatur.    Ind July  -i 

Anderson,    Ind July  31 

Alva,   Okla July  31 

Galena.   Ill July  31 

Indianapolis.    Ii.d July  31 

Warsaw.    Ind July  24 

Peru,  Ind July  24 

New    Albany.    Ind July  24 

Zanesville.    O July  24 

Hamburg,    Pa July  31 

Cleveland,  O July  17 

Washington,    D.    C July  3! 

Los  Angeles.  Cal July  31 

Mangnm.    Okla Julv  31 

Mitchell.    S.    Dak July  31 

Mount  Gilead,  O July  24 

Jackson,    O July  24 

Cincinnati,    O July  24 

Spokane,    Wash July  31 

JefFersou.    O July  31 

San  Juan,  P.  R July  24 

Tarboro.  N.  C July  31 

Glasgow.    Mont July  31 

Santiago,  Chile July  17 

Buildings 

Ravena,  X.  Y July  24 

Owosso,  Mich July  17 

Washington.  D.  C July  17 

Owosso.  Mich July     3 

Washington,   D.   C July  10 

Milwaukee,    Wis July  31 

Newark.  N.  J Tulv  31 

Lead,   S.  Dak July  31 

Boston,    Mass July  31 


Bid; 

Open. 

July 

.M- 

July 

.31. 

Aug. 

I. 

Aug. 

I. 

Aug. 

I. 

Aug. 

I. 

Aug. 

.V 

Aug. 

^■ 

Aug. 

,3- 

Aug. 

x 

Aug. 

5- 

Aug. 

^■ 

Aug. 

5- 

Aug. 

5. 

Aug. 

,S- 

Aug. 

.s- 

Aug. 

•S- 

Aug. 

,s. 

Aug. 

S- 

Aug. 

S- 

Aug. 

B- 

Aug. 

S- 

Aug. 

S- 

Aug. 

S- 

Aug. 

s. 

Aug. 

5- 

Aug. 

.S- 

Aug. 

.S- 

Aug. 

.s- 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

7- 

Aug. 

7- 

Aug. 

7- 

Aug. 

7- 

Aug. 

7- 

Aug. 

7. 

Aug. 

7- 

Aug. 

7- 

Aug. 

8. 

Aug. 

8. 

Aug. 

q. 

Aug. 

10. 

Aug. 

10. 

Aug. 

12. 

Aug. 

12. 

-\ug. 

12. 

Aug.: 

i.S. 

Aug. 

IS. 

Aug. 

16. 

Aug. 

16. 

Aug. 

iq. 

Aug. 

20. 

Sept. 

2. 

Sept. 

4- 

Sept. 

30. 

Tulv 

31. 

Julv 

,31. 

Julv 

31- 

July 

31- 

Aug. 

I. 

Aug. 

I. 

Aug. 

I. 

Aug. 

I. 

Aug. 

I. 

ENGINEERING-CONTRACTING 


Bowling  Green,  Va July  17 

New  York.  N.  Y July  24 

Houston,  Va July  24 

Union,    Ind July  24 

Peoria,    III July  31 

Norwich,     Kan July  31 

Bucyrus.    O Julv   ^i 

Hannaford,  N.  Dak July  "17 

Tallahassee,  Fla July  17 

Clevelana,  O July   17 

.  Crookston,  Minn July     ;; 

New   York,   N.  Y July  24 

Leavenworth,    Kan July  24 

Brooklyn,    N.    Y Julv  31 

Boston,    Mass July  31 

Fargo.   \.   Dak July  31 

Aurora,    Neb July  31 

Richmond.    Va July  31 

Marshall.   N.   C Jul\-  31 

Red  Bank,  N.  J July  31 

Waukesha.   Wis July  31 

Madison.    Wis July  31 

Shelby,  N.  C July  24 

Columbus,    O July  10 

Brooklyn,  N.  Y Julv  17 

Asheville,  N.  C July  17 

Wabash,  Ind July  17 

Halifax,  N.  S July  17 

Baltimore,  Md July  24 

Upper  Sandusky.  O July  31 

Brooklyn,  N.  Y July  31 

Spring  City,  Pa ' July  31 

Lakewood.    O July  24 

Lakewood,  O July  17 

Monticello.   Ind July     ,1 

Brenham,    Tex Julv  31 

West   Allis,   Wis July  31 

Grand   Junction,   Colo July  31 

Mason    City,    la July    3 

Springfield  Township.  O...JuIy  24 

Washington,   D.    C July  31 

Ionia.    Mich July  31 

New   York.   N.  Y July  31 

Philadelphia.     Pa July  31 

Stonington,    Conn July  31 

Albany.    N.    Y July  24 

North  Chicago,   111 July  24 

Bakersville,   N.   C July  17 

Terre  Haute,  Ind July  24 

Peru,    Ind July  24 

Alexandria.  Minn July  17 

Decatur,  111 July  17 

Spearfish.    S.    Dak July  24 

Monte vallo,    Ala July  24 

.■\thens.    O. .". July  31 

Lumberton.  N.  C July  31 

Fort  Dodge.  la July  31 

Jackson,    Miss July  24 

Jackson,  Mich July  17 

Delaware,   O July  31 

Geneva,  111 July  17 

Trenton,    N.   J July  31 

Watertown,   N.   Y July  31 

Bloomfield,   Ind July  31 

Quincy.  Mass July  31 

Roads  and  Streets. 

Kansas     Citv,     Mo July  10 

Fort  Greble,  R.  I July  17 

Baltimore.    Md July  24 

Brooklyn.  N.  Y July  24 

Kansas  City.  Mo July  24 

St.    Paul.    Minn July  24 

Brooklyn.    N.    Y July  24 

Frostburg,    Md July  24 

Rahway,  N.  J July  17 

Greencastle,  Ind July  17 

Greencastle,   Ind July     3 

Cincinnati.    O July  10 

Younastown.    O July  31 

Rosseile  Park.  N.  J July  31 

Yoiingstown.    O July  31 

Reading.     Ill July  31 

St.  Clairsville.  O July  17 

New  Bremen,  O July  17 

Terre  Haute,   Ind July  24 

Columbus,  Ind July  24 

Plainfield,   N.  J July  24 

Fort  Mackenzie.  Wyo July  24 


Aug. 

I. 

Aug. 

I. 

Aug. 

I. 

Aug 

.    I. 

Aug. 

2. 

Aug. 

2. 

Aug. 

3- 

Aug. 

4- 

Aug. 

s. 

Aug. 

S- 

Aug. 

S- 

Ang. 

,S. 

Aug. 

.s- 

Aug. 

.S- 

Aug. 

.S- 

Aug. 

.i- 

Aug. 

.S- 

Aug. 

.=;• 

Aug. 

S- 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

7- 

Aug, 

7- 

Aug. 

7- 

Aug. 

8. 

Aug. 

q- 

Aug. 

q- 

Aug. 

9- 

Aug. 

9- 

Aug. 

10. 

Aug. 

12. 

.Aug. 

12. 

Aug. 

12. 

Aug. 

14- 

Aug. 

14- 

Aug. 

14- 

Aug. 

!.=;• 

Aug. 

!.=;■ 

Aug. 

r.S. 

Aug. 

!.=;■ 

Aug. 

i.S. 

Aug. 

I,S- 

Aug. 

i,S. 

Aug. 

17- 

Aug. 

19- 

Aug. 

20. 

Aug. 

20. 

Aug. 

20. 

Aug. 

20. 

Aug. 

20. 

Aug. 

21. 

Aug. 

22. 

■Aug. 

22. 

Au,g. 

23. 

Aug. 

24. 

.•Vug. 

27- 

Sept. 

3. 

Sept. 

3- 

Sept. 

4- 

July 

31- 

julv 

31. 

julv  , 

31. 

.l.uly 

31- 

Aug. 

Aug. 

Aug. 

Ang. 

Aug. 

Aug. 

Aug. 

Aug. 

.\ug. 

2. 

Aug. 

Aug. 

3. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

5- 

Aug. 

5- 

Aug. 

S- 

Aug. 

.s. 

Aug. 

.s. 

Aug. 

.S- 

Aug. 

.s. 

Aug. 

■S- 

Aug. 

.s- 

Aug. 

5- 

Aug. 

.i- 

Aug. 

5- 

Aug. 

5- 

Aug. 

.S- 

Aug. 

.S- 

Aug. 

.S- 

Aug. 

5- 

Aug. 

,S- 

Aug. 

,i- 

Aug. 

5- 

Aug. 

S- 

Aug. 

S- 

Aug. 

S- 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

.\ug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

Aug. 

6. 

.\ug. 

6. 

Aug. 

7- 

Aug. 

7- 

Aug. 

7. 

Aug. 

7- 

Aug. 

8. 

Aug. 

8. 

Au.g. 

8. 

Aug. 

8. 

.\ug. 

8. 

Aug. 

8. 

Aug. 

8. 

Aug. 

8. 

Aug. 

8. 

Aug. 

8. 

Aug. 

q- 

Aug. 

q- 

Aug. 

9- 

Aug. 

10. 

Aug. 

10. 

Aug. 

10. 

.\ug. 

10. 

-Aug. 

TO. 

Au.g. 

10. 

Aug. 

10. 

Aug. 

10. 

Aug. 

I  J. 

•  Vug. 

12. 

Aug. 

13. 

Aug. 

I.i- 

.Aug. 

17. 

Aug. 

17- 

Aug. 

20. 

.\n.g. 

20. 

Aug.  24. 

Aug. 

27. 

.\ug. 

28. 

Aug. . 

30. 

Tulv 

31- 

July  , 

31- 

.Aug. 

I. 

■Aug. 

I. 

.Aug. 

I. 

Aug. 

T. 

.Au.g. 

I. 

Aug. 

I. 

Aug. 

I. 

Aug. 

2. 

17 

Toledo,    O July  24 

Mount  Vernon,  Ind July  24 

English.   Ind July  24 

Carlinville,    111 July  24 

Montgomery,    Ala July  24 

Grcensburg,  Ind July  17 

Olympia,  Wash July  17 

Sullivan,  Ind July  17 

Boonville,    Ind July  lo 

Syracuse,   N.    Y July  31 

St.  Paul,  Minn July  31 

Lawrence,     Kan July  31 

Martinsville,   Ind July  31 

Chicago.    Ill July  31 

Burlington,    la July  31 

New  Haven,  Conn July  31 

Indianapulis,  Ind July  31 

Ilenton   Harbor.   Mich July  31 

Skowhcgan.    Me July  31 

Somers  Point.  N.  J Ju.v  'i 

Wichita,    Kan July  31 

Bluffton.   Ind July  31 

Akron,  O July  31 

Bellevuc,    Pa July  31 

New  York,  N.  Y July  31 

New  'S'ork,  N.  Y July  31 

New  York,  N.  Y July  31 

Omaha,    Neb July  31 

Barncsville.    O July  31 

Washington,    Ind July  31 

Newcastle,  Ind July  31 

Martinsville,   Ind July  31 

Chicago,   111 July  31 

Sharpsville,  Pa July  10 

Sewickley,     Pa July  24 

Edgewater,  N.  J July  24 

Washington,    Pa July  24 

Napoleon,    O July  24 

Spencer,    Ind July  24 

Covington,   Ind July  24 

Rockville.    Ind July  24 

Peru.    Ind July  24 

Des   Moines.   la July  24 

Toledo.    O July  31 

Cleveland,    O July  31 

Brooklyn,  N.  Y July  31 

Hooksct,   N.    H July  31 

Riverton,  N.  J July  31 

Concord.   N.    H July  31 

Brooklvn,  N.  Y Tuly  v 

New  York,  N.  Y July  31 

St.  Paul,  Minn Julv  31 

Brooklyn,  N.  Y July  31 

Hartford  City,  Ind July  31 

Des   Moines,   la July  31 

Valparaiso,    Ind July  31 

Monessen,  Pa July  24 

Bellevue.    O July  31 

Covington,    Ind July  31 

Hardin,    111 July  31 

Scottville.    Mich July  31 

Struthers.  O July  24 

Lisbon,    O July  24 

Findlay,    O July  24 

Celina,  O July  24 

Cedar    Rapids.    la July  31 

Cincinnati,    O July  31 

Huntington,    Ind July  24 

Elizabeth.    N.   J July  31 

Huntsville.  Ala July  31 

Cleveland,    O July  24 

Cleveland   Heights,  O July  24 

Cleveland   Heights.  O July  24 

Prescott.    Ariz July  31 

Pensacola,    Fla July  31 

Hohoken.  N.  J July  31 

Marshfield.    Mo July  31 

Sewers. 

North  Battleford,  Sask.   .  .July    3 

Brooklyn.  N.  Y. July  24 

Kansas  Citv.  Mo Julv  24 

Bloomfield,' N.  J July  24 

Scottdale.    Pa July  24 

St.   Joseph,    Mo July  3T 

New  Haven.  Conn July  31 

Jamestown.  N.  Y July  17 

Chewelah,   Wis July  24 

Withee,  Wis July  24 


i8 

Aug.    2.  Amsterdam,    N.    V July  31 

Aug.    2.  Lima,  O July  3' 

.\ug.    2.  Elyria.   O J^ilv  31 

Aug.    2.  Youngstown,  O July  24 

Aug.    3.  Westtield,   Mass July  31 

Aug.    5.  River  Korist.   Ill July  31 

Aug.    3.    New  Bremen,  O July  17 

Aug.    S.    Grand  Forks,  N.  Dak July  17 

Aug.    5.    Plainfield,  N.  J July  17 

Aug.     S-  North    Milwaukee,    Wis.  .July  17 

Aug.    5.  Waukesha,   Wis July  31 

Aug.    S.Sparta,   Wis July  31 

Aug.    5.  Chester,    Pa July  31 

Aug.   5.  Wcstficld,   X.   J July  31 

Aug.    S.  Omaha,   Neb July  3' 

Aug.    5.  Helena,    Mont July  31 

Aug.   5.  Sedalia.   Mo July  31 

Aug.    5.  St.  Paul,  Minn July  31 

Aug.    5.  Sioux  Falls.  S.  D July  31 

Aug.    S-  Columbus.   Ind July  31 

Aug.    5.  Helena,    Mont July  31 

Aug.    S.  Burlington,    la July  31 

Aug.    S.Thayer.   Ill July  24 

Aug.   5.    Decorah,  la July  17 

Aug.   5.     Fort  Adams.  R.  1 July  17 

.\ug.   6.  Davenport,    la July  31 

Aug.   6.  New  York,  N.  Y July  31 

Aug.   6.  New  York,  N.  Y July  31 

Aug.    6.  Grinnell.    la July  31 

Aug.   6.  Taylor,    Pa July  31 

.\ug.    6.  Akron.    O July  31 

Aug.   6.    Cherokee,  la July  17 

.'\ug.    6.  Alexandria,    La July 

Aug.    6.  McKeesport,    Pa July  24 

.Aug.    7.  Chicago,  Hi July  3i 

Aug.    7.  Denver,    Colo July  31 

Aug.   7.     Steelton,  Pa -July  17 

Aug.  8.     Fort  Oglethorpe.  Ga July  17 

Aug.   8.    Bloomfield.  Ind July  17 

.A.ug.    8.  St.  Paul,  Minn .Tuly  31 

.\ug.    S.Green   Bav,   Wis July  31 

.\ug.  12.  Madison.  S.  Dak July  31 

.•\ug.  12.  Willmar.    Minn July  24 

Aug.  12.  Marshfield.    Wis July  24 

Aug.  13.  Lincoln.    Cal July  31 

Aug.  14.  Oakland,    Ca! July  31 

Aug.  14.  Boise.  Idaho July  31 

.\ug.  15.  Arkadelphia.    Ark July  31 

.A.ug.  15.  Elizabeth,  N.  J July  31 

Aug.  15.  Camden,   Ark July  24 

Aug.  19.  Port   Clinton,   O July  24 

Aug.  19.  Cape   Girardeau,   Mo July  31 

Aug.  20.  Collinsvillc.   Ill July  31 

Aug.20.  Cleveland   Heights,   O July  24 

Aug.  21.  North  Chicago.  Ill July  31 

j\ug.  22.  Favetteville.    -Ark July  24 

Aug.  23.  Delaware,  O July  31 

Aug.  30.  Evansville,    Ind July  24 

Sept.  II.  New  Orleans.  La Jury  ip 

Water  Supply. 

Aug.   3.  Chesterton,    Ind July  31 

Aug.   3.  Newark,  Del July  31 

Aug.   5.  Kenyon,    Minn July  31 

.Aug.    7.  Chicago,    111 July  31 

Aug.    8.  New  York,   N.  Y July  31 

Aug.   8.  Bonesteel,  S.  Dak July  31 

Aug.   9.    Fort  Hancock.  N.  J July  17 

Aug.  12.  Belle  Plainc.  Minn July  24 

Aug.  13.    Columbus,  O July  17 

Aug.  19.  Sacramento,  Cal June    5 

Aug.  19.  Lombard,    111 July  31 

Aug.  20.  Russellville,    Ark July  24 

Aug.  21.  Springfield,    Mass July  31 

Aug.  21.  Fort    Hancock.    N.    J July  31 

Aug.  22.  Philadelphia,    Pa July  31 

Aug.  27.  Cincinnati.    O July  31 

Sept.    4.  New  Orleans,  La July    3 

Miscellaoeous. 

July  31.    Tacoma,  Wash. 

Power  Plant,  July  17 
Aug.    I.  Washington,  D.   C, 

Torpedo  Boats,  June    5 
Aug.    I.  New  York,  N.  Y., 

Greenhouse,  July  24 
Aug.    I.  Brooklyn,   N.  Y., 

Refuse  Disposal,  July  24 
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.Aug.    2.  Racine,   Wis., 

Breakwaters,  July  10 
.\ug.    2,  Youngstown,    O., 

Hauling  Pipe,  July  31 
Aug.   3.    Jackson  Barracks,  La. 

Wharf  Repairs,  July  17 
Aug.    3.  San  Juan,  R.  I., 

Pier  Repairs,  June  26 
.Aug.    5.  Harrisburg,  Pa., 

Garbage   Disposal,  June  26 
.Aug.    5.  Somers  Point,  N.  J., 

Wharf,  Grading,  July  24 
.Aug.    5.  Boston,  Mass., 

Conduit,  July  24 
Aug.    5.  Fort   Adams,    R.    I., 

Wire   Fence,  July  24 
Aug.   6.  Mount  Vernon,  Ind., 

Concrete  Dam,  July  24 
Aug.   6.  Cleveland   Heights,  O., 

Street   Lighting,  July  10 
Aug.   6.  New  York,   N.  Y., 

Dams,  July  10 
.Aug.   6.  New  York,   N.   Y., 

Pier,  July  31 
Aug.    7.  Brooklyn,    N.    Y., 

Crib  ■  Bulkhead,  July  31 
.Aug.    8,  Cleveland,  O., 

Power  House  Superstructure,  July  31 
.Aug    8.  Fort  Omaha.  Neb., 

Gas  House,  Etc..  July  24 
Aug.    9,  Hadley,   Mass., 

Riprap,   July  31 
.Aug.  10,  Hickorv.   N.   C, 

Dam,  Power  Plant,  Etc.,  July  31 
.Aug.  ID.  Santa  Barbara,  Cal.. 

Bulkhead.  July  31 
Aug.  12,  New  York.   N.  Y.. 

Tunnel,  July  31 
Aug.  12.     Brownsville,  Pa. 

Lock,  Walls,  Etc.,  July  17 
.Aug.  13.  New  York,  N.  Y.. 

Freight  Sheds,  July  31 
.Aug.  14,  Oakland,    Cal,, 

Street  Sweeping,  July  31 
.Aug.  14,  Key  West,  Fla., 

Breakwater,  July  31 
.Aug.  IS,  Boston,   Mass., 

Subway  Entrance,  July  31 
.Aug.  16.  Galveston,  Tex., 

Jetty  Work,  July  24 
Aug.  ig.  Washington,  D.  C., 

Steam  Vessel,  July  24 
Aug.    20.  San   Diego,   Cal., 

Wharf    and    Trestle,  June  26 
Aug.  24.  Bremerton.  Wash., 

Concrete  Quay  Wall,  July  24 
-Aug.  24,  Toledo,   O., 

Monument.  July  31 
.Aug.  27,  Cincinnati,   O., 

Tracks,   Grading,    Etc..   July  31 
Aug.  31.  Lebanon,  Pa., 

Street   Lighting.  July  24 
Sept.    I.  Webb  City,  Mo., 

Railroad,  July  31 
Sept.     3.  Winnipeg,  Man., 

Hydro-Electric  Development.  June  19 

Excavation,  Earth  and  Rock. 

July  31.  Albany,   N.   Y., 

Barge  Canal  Work,  July  10 
July  31.  Galveston,  Tex., 

Dredging,  July  10 
Julv  31.  Piper   City,  111., 

Ditch  Work,  July  24 
Aug.    I.  New  York,  N.  Y., 

Grading,  July  24 
.Aug.    I.  MarshalUown,    la.. 

Drainage  Ditch,  July  10 
-Aug.     I.  Fmmetsburg,  la., 

Dramage  Work,  July    3 

.Aug.     I.  Nevada,  la., 

Ditch  Work,  July    3 
-Aug.    I.    Milner,  Idaho. 

Irrigation  Canal,  July  17 
.Aug.    2.  New   Orleans.   La., 

Levee  Work,  July  31 
Aug.   2.    Nevada,  la. 

Ditch  Work,  July  17 
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Aug.   2.  Hooppole,  III., 

Ditch  Work,  July  24 
Aug.    5.  Sullivan,  Ind., 

Ditch  Work,  July  24 
.Aug.  5.    Wilmington,  Del. 

Dredging,  July  24 
Aug.   5.    Greenfield,  Ind. 

Ditch  Work,  July  17 
Aug.    5,  Arkansas  City,   Ark., 

Drainage   Ditches,  July  31 
Aug.   6.    Newton,  la. 

Ditch  Work,  July  17 
Aug.   6.     Pocahontas,  la. 

Drainage  Work,  July  17 
Aug.    7.  Mason  City,  la.. 

Tile  Drains,  July  31 
Aug.    7.  San  Juan,  P.  R., 

Dredging,  July    3 
Aug.  10.  Portsmouth,  N.  H.. 

Filling,  July  24 
.Aug.  ID.  Aztec,  N.  Mex., 

Irrigation   Canal,  July  31 
Aug.  12.  Philadelphia,  Pa., 

Dredging,  July  24 
Aug.  12.  Washington,  D.  C, 

Dredging,  July  24 
Aug.  12    Norwalk,  Conn. 

Dredging,  July  17 
Aug.  15.  Cheboygan,  Mich.. 

Dredging,  July  24 
Aug.  16.  Tampa,  Fla., 

Dredging.  July  24 
Aug.  19.  Xew  London,  Conn.. 

Dredging.  July  31 
Aug.  22.  Brunswick,  Ga., 

Dredging,  July  24 
Aug.  23,  Savannah,    Ga., 

Dredging,  July  31 
Aug.  26,  Fort  Washington.   Md.. 

Grading,  Draining.  July  31 
.Aug.  26.  New  York,  N.  Y., 

Embankment.  July  31 
Sept.  10.  Siblev.  la.. 

Ditch    Work.  July  31 

Materials,  Machines,  Supplies.Tools   Etc 

July  31.     Washington,  D.  C. 

Steel  Shelving,  July  17 
July  31.  New  York,  N.  Y., 

Ice  Making  Plant,  July  24 
July  31.  Washington,    D.    C. 

Radiators,  July  24 
Aug.    I.  Xew  York,  N.  Y., 

Broken   Stone.  July  24 
Aug.    I.  St.  Paul,  Minn.. 

Street   Signs.  July  2; 
Aug.    2.  Washington,  D.  C, 

Dump    Cars.  July  24 
.Aug.    3.  Williamsport,  Pa., 

Paving    Machinery,  July  24 
Aug.    3.  Norwood,  O., 

Water  Meters,  July  24 
.Aug.    5,  Cleveland,  O., 

Oak    Lumber,  July  31 
-Aug.    6,  Norfolk,  Va., 

Lathe,  Cement,  Etc.,  July  31 
-Aug.    6,  New  York,  N.  Y., 

Road   Rollers.  July  31 
Aug.   6,  Boston,    Mass., 
Blueprint  Paper,  Filing  Cabinets, 

Etc July  31 

Aug.   6.  Pensacola.  Fla., 

Fire  Engines.   Flat   Cars,  July  31 
.Aug.    6.  Washington,  D.  C, 

Tank.  Emery  Wheels,  Etc.,  July  31 
Aug.    6.  Puget  Sound,   Wash.. 

Pipe.  Cement,  Chain,  Etc.,  July  24 

Aug.   6.  Mare  Island,  Cal., 

Wire,    Steel,  July  24 
Aug.  6.  Millvale,  Pa., 

Fire  Hose,  July  24 

Aug.   7.  New   York.    N.    Y., 

Motor   Generator   Sets,   Etc.,  July  31 

.Aug.   8,  Cleveland,    O., 

Boiler,    Superheater,   Etc.,  July  31 

.Aug.   8,  Cleveland.  O., 

Meter   Manhole   Rings.  July  31 
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Aug.    8.  Washington,   D.   C, 

Rails,   Ties,   Piles,   Etc.,  July  24 
Aug.    9,  Washington,  D.  C, 

Pipe,  Valves,  Etc.,  July  31 
Aug.  10,  Huntsville,  Ala., 

Sewer   Pipe,   Brick,  July  31 
Aug.  10.     Portsmouth,  N.  H. 

Elevator,  July  17 
Aug.  12,  Washington.  D.   C., 

Steel    Dump    Barges,  July  31 
Aug.  13,  Xew  York,  N.  Y., 

Pipe,  Electrical  Supplies,   Etc.,  July  31 
Aug.  13,  Portsmouth,  N.  H., 

Barrows,   Shovels,   Pike,  Etc.  July  31 
Aug.  13,  Boston,   Mass., 

Boring   Machines,   Etc.,  July  31 
Aug.  13,  New  Orleans,  La.. 

Tile  Drain   Pipe,  July  31 
Aug.  13,  Pensaeola.  Fla., 

Timber,  Brick.  Cement,   Etc.,  July  31 
Aug.  13,  Washington,    D.   C, 

Navigator's  Supplies.  Drills,  Etc.,  July  31 
Aug.  14.  Washington,  D.  C, 

Track  Scales,   Tanks,   Etc.,  July  31 
Aug.  14,  Washington,   D.   C, 

Elevators,  July  31 
Aug.  14.  Wheeling,  W.  Va., 

Iron  and  Steel,  July  24 
Aug.  16.  Chicago,   111., 

Machinery,  July  24 
Aug.  20.  Mare  Island.  Cal., 

Brick,    Timber,    Etc.,  July  31 
Aug.  21,  Tompkinsville,  N.  Y., 

Moorings,  July  31 
Sept,   8,  Louisville,   Ky., 

Pumping  Engines,  July  31 
Sept.  14.  Manila.    P.    I., 

\'alvej.   Gates,  July  3T 

BIDS  ASKED 
Bridges. 

Items    Arranged    Alphabetically    by    States. 

Los  Angeles,  Cal. — Bids  are  asked  by 
County  Supervisors,  C.  G.  Keyes.  Clerk, 
until  2  p.  m.,  Aug.  12,  for  furnishing  all 
labor  and  materials  necessary  for  the  con- 
struction of  two  concrete  abutments  and 
the  erection  of  a  timber  bridge  on  said 
abutments,  across  San  Dimas  Wash,  on 
Azusa  Ave.,  in  the  Azusa  Road  District. 

Marysfillc.  Cal. — Bids  are  asked  by 
County  Supervisors,  Gordon  Bowman, 
Clerk,"  until  Aug.  6,  for  construction  of  a 
steel  truss  bridge  over  Dry  Creek  on  Camp- 
tonville   Road. 

Washington,  D.  C. — Bids  are  asked  by 
District  Commissioners,  until  noon.  Aug. 
10.  for  the  construction  of  a  concrete-steel 
bridge  across  the  track  of  the  Baltimore  & 
Ohio  R.  R..  on  the  line  of  Monroe  St., 
Brookland,  D.  C. 

.-Irliiigton  Height,  ///.—Bids  will  be  re- 
ceived at  Cook  county  Commissioners' 
Rooms.  218  -La  Salle  St..  Chicago,  until 
noon,  Aug.  5,  for  the  construction  of  a  20- 
ft.  reinforced  concrete  culvert,  on  a  road 
between  Sections  28  and  33.  in  the  Town- 
ship of  Wheeling.  Plans  and  specifications 
are  on  file  at  the  office  of  Julius  Fientye, 
Town  Clerk,  Arlington  Heights,  and  at  the 
office  of  H.  L.  Emerson,  Engineer.  Room 
1206,  Chamber  Commerce  Bldg..  Chicago, 
111. 

Chicago.  ///.—Bids  are  asked  by  John  J. 
Hanberg.  Commissioner  Public  Works,  un- 
til II  a.  m..  Aug.  7,  for  labor  and  material 
■for  construction  and  erection  of  the  sub- 
structure for  a  drawbridge  over  the  west 
arm  of  the  south  fork  of  the  south  branch 
of  the  Chicago  River  at  South  Ashland 
Ave.  Bids  are  also  asked  for  the  labor  and 
material  for  erection  of  superstructure  of 
above  bridges.  Plans,  etc.,  on  file  in  Room 
326.  City  Hall. 

Galena.  ///.—County  Bridge  Committee. 
John  Laird,  Chairman,  and  the  Commis- 
sioners of  Highways  of  the  town  of  Guil- 
ford will  meet  at  io  a.  m.,  Aug.  7,  at  the 


old  bridge  in  front  of  Simon  Distler's  farm, 
I.'/.;  miles  soutli  of  Scales  Mound,  for  the 
purpose  of  letting  a  contract  for  a  new 
bridge  and  repairing  one  other  at  the  esti- 
mated cost  of  $1,200. 

Springfield,  ///—Local  reports  state  that 
bids  will  be  received  by  the  Commissioners 
of  the  town  of  Francy  Creek,  County  of 
Sangamon,  until  Aug.  3,  for  building. one 
steel  bridge.  John  Brennan  is  'lown  Clerk. 

Anderson,  Ind. —Bids  are  asked  by  Com- 
missioners of  Madison  County  until  Aug. 
7.  for  the  repair  of  the  bridge  on  East 
Ninth  St.     Jos.  D.  Kinnard,  Auditor. 

Decatur,  /iirf— Bids  are  asked  by  Com- 
missioners of  Adams  County,  until  10  a. 
m..  .\ug.  7,  for  construction  of  G.  W.  Rey- 
nolds bridge  on  Jay  County  line,  30  by  i6- 
ft.  span,  also  concrete  abutments  at  same 
place.     C.  D.  Lewton  is  County  Auditor. 

Indianapolis,  hid. — Bids  are  asktd  by 
Commissioners  of  Madison  County  at  In- 
dianapolis, until  10  a.  m.,  Aug.  7,'  for  the 
construction  of  seven  culverts  and  three 
bridges. 

Rochester,  Ind. — Bids  are  asked  by  Com- 
missioners of  Fuhon  County,  at  Rochester, 
until  2  p.  m.,  Aug.  6,  for  the  construction 
of  a  steel  arch. 

La  Grange,  Ind. — Bids  are  asked  by 
Commissioners  of  La  Grange  County,  at 
La  Grange,  until  noon,  Aug.  6,  for  the 
construction  of  the  McManus  arch  across 
Preston   ditch,   Lima   Township. 

Shelbyville,  Ind. — Bids  are  asked  by 
Commissioners  of  Shelby  County,  until  10 
a.  m.,  Aug.  s.  for  construction  of  a  75-ft. 
reinforced  concrete  arch,  over  Little  Sugar 
Creek,  in  Moral  Township,  about  2' 2  miles 
north  of  Fairyland.  Bids  are  also  asked 
for  repair  of  seven  bridges.  Thomas  Haw- 
kins  is  County  Auditor. 

I'alparaiso.  Ind. — Bids  are  asked  by 
Commissioners  of  Porter  County,  until 
noon,  Aug.  5,  for  construction  of  three 
bridges. 

Leai'enivorth,  Kan. — -Bids  are  asked  by 
J.  W.  Niehaus.  County  Clerk,  until  Aug. 
5.  for  taking  down,  repairing  and  re-erect- 
ing bridge  at  ice  house,  Tonganoxie. 

Hays.  Kan. — Bids  are  reported  asked  by 
C.  A.  Harkness,  City  Clerk,  until  noon, 
Aug.  I,  for  constructing  bridge  on  Chest- 
nut  St.,   Hays  City. 

Preston,  Minn. — Bids  are  asked  until 
Aug.  5.  for  constructing  stone  arch  bridge 
on  Preston-Harmony  Road.  E.  B.  Read 
is    Town    Clerk. 

Glasgow.  Mont. — Bids  are  asked  by  W. 
P..  Shoemaker.  County  Clerk,  until  2  p.  m.. 
Sept.  4.  for  the  construction  of  a  150-ft. 
span  combination  tubular  pier  bridge  16  ft. 
road  way.  8o-ft.  approach  at  one  end, 
across  Rock  Creek,  about  4  miles  north  of 
Hinsdale.  Valley  County. 

Tarboro.  X.  C.— Bids  are  asked  by  J.  W. 
B.  Battle.  Chairman  of  Commissioners  for 
Edgecombe  County,  until  Sept.  2.  for  the 
construction  of  a  steel  bridge  across  Tar 
River,  near  Tarboro.  18  ft.  wide.  200  ft. 
long,  with  6o-ft.  draw. 

Newark,  N.  /.—Bids  are  asked  by  G.  F. 
Drum.  Countv  Engineer.  Room  312.  Court 
House.  Newark,  until  2  p.  m..  Aug.  6.  for 
construction  of  bridge  on  West  Turner 
Ave.,  village  of  South  Orange ;  also  bridge 
on  Union   St..  in  township  of  Montclair. 

Jefferson.  O— Bids  are  asked  by  County 
Auditor,  until  Aug.  19,  for  the  construction 
of  a  reinforced  concrete  bridge  in  Gates 
St..  Andover  Village. 

Alva.  Oit/a.— Bids  are  asked  by  H.  P. 
Cunningham.  County  Clerk,  until  10  a.  m.. 
.\ug.  7,  for  the  construction  of  18  bridges 
in  Woods  County. 

Mangum.  0*/a.— Bids  are  asked  by  Com- 
missioners of  Greer  County,  until  .\ug.  12, 
for  the  erection  of  a  wagon  bridge  across 


l-:ini  Fork  of  Red  River  3  miles  north  of 
Mangum.     Floyd  McNeill  is  County  Clerk. 

Hamburg,  /"a.— Bids  are  asked  by  H.  F. 
Livingood,  County  Controller,  Reading, 
Pa.,  until  10  a.  m.,  Aug.  9,  for  the  erection 
of  a  reinforced  concrete  arch  bridge  in 
the  borough  of  Hamburg.  Bridge  is  to 
have  a  40-ft.  clear  span,  having  a  rise  of 
8  ft.,  with  two  abutments  and  four  wing 
walls  and  all  surmounted  with  a  parapet 
wall  over  the  entire  length  on  each  side. 

IVilliamsport,  Pa.— Bids  are  asked  by 
Commissioners  of  Lycoming  County,  until 
noon,  Aug.  6,  for  the  rebuilding  of  the 
abutments  of  the  highway  bridge  across 
Lycoming  Creek  at  Powys  Station.  Certi- 
fied check  for  $200  required  with  bid. 
Frank  L.  Miller  is  County  Clerk. 

.Mitchell.  S.  Dak.—Buh  are  asked  by  H. 
B.  Anderson,  County  Auditor,  until  .'Xug. 
12,  for  construction  of  the  following 
bridges:  A  6o-ft.  steel  bridge;  a  truss  pile 
bridge,  30  ft.  long;  a  pile  bridge  in  Union 
Township;  steel  bridge,  50  ft.  long;  truss 
pile  bridge,  in  Tobin  Township ;  truss  pile 
bridge  in   Baker  Township. 

Fort  Myer,  Va. — Bids  are  asked  by 
Mayor  M.  Gray  Zalinski.  Q.  M.,  General 
Depot  of  Q.  M.  Department,  Washington. 
D.  C,  until  II  a.  m.,  Aug.  20,  for  con- 
structing bridge  on  Military  road  to  Fort 
Myer,  Va. 

Spokane,  Wash. — Bids  are  asked  by 
State  Highway  Board,  Joseph  M.  Snow, 
Secretar>'.  Olympia,  Wash.,  until  2  p.  m., 
.A.ug.  16.  for  sub  and  superstructure  of 
bridge  over  Methow  River  on  State  Road 
No.  10.  Bowerman  &  McClay,  Consulting 
Engineers,  New  York  Block,  Seattle, 
Wash. 

Buildings. 

Items    Arranged    Alphabetically    by    States. 

Grand  Junction,  Colo. — Bids  are  asked 
by  J.  B.  Boyer.  Architect.  Grand  Junc- 
tion. Colo.,  until  noon,  Aug.  12,  for  all 
labor  and  materials  required  by  the  plans 
and  specifications,  for  the  erection  and 
completion  of  a  3-story  basement  and  roof 
garden  brick,  stone  and  concrete  Elks' 
Temple  to  be  erected  at  Grand  Junction. 

Stonington,  Conn. — Bids  are  asked  by 
Light  House  Engineer.  Tompkinsville,  N. 
Y..  until  I  p.  m.,  Aug.  15.  for  erecting 
keeper's  dwelling  at  Stonington  Break- 
water light  station.  Conn. 

Washington.  D.  C. — Bids  are  asked  by 
Col.  F.  L.  Denny,  Q.  M.,  Marine  Corps, 
until  10  a.  m.,  Aug.  14,  for  completing 
Marine  Barracks  and  officers'  quarters, 
etc..  Washington,  D.  C. 

Peoria,  ///.—Bids  are  asked  by  Board  of 
School  Inspectors,  until  Aug.  2,  for  new 
wing  for  high  school  at  Monroe  and  Fay- 
ette Sts. 

Bloomfield,  /»!</.- Bids  are  asked  by  the 
County  Auditor,  until  2  p.  m..  Sept.  3.  for  • 
the  furnishing  of  all  materials  and  labor 
necessary  for  the  erection  and  completion 
of  a  new  cell  house  and  cell  work  for 
the  Green  County  Jail.  J.  W.  Caddis, 
Architect.  Vincennes.  Ind. 

Fort  Dodge.  la. — Bids  are  asked  by  J. 
B.  Butler,  until  Aug.  21.  for  the  erection 
and  rebuilding  of  the  high  school  building 
at  Fort  Dodge. 

Norwich,  Kan. — Bids  are  asked  by  G.  F. 
Washburn.  Clerk,  until  .\ug.  2.  for  the 
erection  and  completion  of  a  2-room  brick 
school  building. 

Boston,  Mass. — Bids  are  asked  by  School 
House  Commissioners.  120  Boyleston  St., 
until  noon.  .\ug.  I.  for  erecting  and  com- 
pleting Manual  Training  School,  Quincy 
District.  Tvler  St.,  Boston. 

Boston.  Mass. — Bids  arc  asked  by  George 
H.  M.  Rowe.  Superintendent  Boston  City 
Hospital,  until  noon.  .^ug.  5,  for  building 
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an  addilioii  to  the  I'linip  Kuoin  of  the 
Power  Station,  No.  750  .\lbany  St.  Plans 
at  the  office  of  Ucnsmore  &  LeClear,  En- 
gineers,   15   E.xchangc   St.,   Boston. 

Qiiiiicy,  Mass. — Bids  are  asked  by  James 
Kno.^t  Taylor,  Supervising  .Architect, 
W'ashii-gton,  D.  C,  until  3  p.  ni..  Sept.  4, 
for  the  construction  (including  plumbing, 
gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring)  of  the  U.  S.  Postoffice 
and  Custom   House  at  Quincy.  Mass. 

Ionia.  .Mich. — Bids  arc  asked  by  H.  J. 
Holbrook,  County  Clerk,  Ionia,  uritil  noon, 
Aug.  14,  for  the  erection  of  a  county 
house  for  Ionia  County..  Plans,  specifica- 
tions and  schedules  can  be  obtained  from 
office  of  Edwyn  A.  Bowd,  Architect,  Lans- 
ing.  Mich. 

.•ii(ro;(i.  .\'i-b. — Bids  are  asked  by  Frank 
.\.  Burt,  Secretary  Board  of  Education, 
until  Aug.  5.  for  the  erection  of  a  2-story 
brick  school  building. 

.Vfic'o/t.  .V.  /. — Bids  arc  asked  by  R.  D. 
Argue,  Secretary  Board  of  Education,  un- 
til 8:30  p.  m.,  Aug.  I,  for  furnishing  the 
material  and  performing  the  mason  and 
fireprooting  work  required  in  the  erection 
of  an  addition  to  the  Burnet  St.  School 
House,  etc.  Plans  in  the  office  of  the 
.Architect,  Frank  F.  Ward,  239  Roseville 
-Ave.,   Newark,  N.  J. 

Rt-d  Bank.  .V.  /. — Bids  are  asked  by  S. 
I.  Kimball,  General  Superintendent,  U.  S. 
Life  Saving  Service,  Washington,  D.  C, 
until  2  p.  m.,  .\ug.  6,  for  making  repairs, 
alterations  and  additions  to  Cedar  Creek 
and  Forked  River  (N.  J.)  life  saving  sta- 
tions. 

Trenton.  .V.  /. — Bids  are  asked  by  James 
Knox  Taylor,  Supervising  Architect,  Wash- 
ington, D.  C,  until  3  p.  m.,  Aug.  27,  for  the 
construction  (including  heating  apparatus. 
electric  wiring  and  conduits)  of  the  exten- 
sion to  the  U.  S.  Postoffice  and  Court 
House  at  Trenton,  N.  J. 

Brooklyn,  N.  Y. — Bids  are  asked  by  Park 
Board.  Moses  Herrman,  President,  New 
York,  until  8  p.  m.,  .\ug.  8,  for  labor  and 
materials  for  the  following  work :  Erec- 
tion of  a  shelter  house  in  New  Lots  Park. 
Borough  of  Brooklyn,  security  required 
is  $3,500:  erection  of  a  shelter  house  in 
Fulton  Park.  Borough  of  Brooklyn,  secur- 
ity required  is  $5,000;  erection  of  a  shelter 
house  in  Winthrop  Park.  Borough  of 
Brooklyn,  security  required  is  $10,000;  erec- 
tion of  a  shelter  and  tennis  house  in  Pros- 
pect Park,  Borough  of  Brooklyn,  security 
required  is  $25,000.  Blank  forms  may  be 
obtained  and  plans  may  be  seen  at  the 
office  of  the  Department  of  Parks,  Litch- 
field Mansion,  Prospect  Park,  Brooklyn. 

Brookyln.  A'.  )'. — Rids  arc  asked  by  C. 
B.  J.  Snyder.  Superintendent  of  School 
Buildings.'  Park  .\vc.  and  59th  St.,  New 
York,  until  3  p.  m..  .\ug.  15,  for  item  i, 
installing  heating  apparatus,  and  item  2, 
ins'alling  electric  elevators,  in  the  office 
and  storage  building  for  the  Board  of  Edu- 
cation, on  north  side  of  Livingston  St., 
east  of  Red  Hook  Lane,  and  the  east  side 
of  Red  Hook  Lane,  north  of  Livingston 
St.,  borough  of  Brooklyn.  Security  re- 
quired is  $4,000  for  each  item.  Bids  are 
also  asked  for  installing  electric  equio- 
ment  of  addition  to  and  alterations  in  pub- 
lic school  129.  north  side  of  Gates  Ave., 
275  feet  west  of  Stuyvesant  Ave.,  borough 
of  Brooklyn.     Security  required  is  $3,000 

S'cw  )'ork.  .V.  )'. — Bids  are  asked  by 
Robert  W.  Hebberd,  Commissioner  of 
Charities,  foot  of  E.  26th  St.,  until  2:30 
p.  m.,  .Aug  I^,  for  all  materials  and  la- 
linr  required  for  the  complete  conduiting, 
electric  wiring,  and  all  other  work  in  con- 
nection with  the  installation  of  a  complete 
electric  lighting  and  power  system  for  all 
the  jurisdiction  of  the  department  of  pub- 


lic charities,  and  comprising  the  city  hos- 
pital district,  Blackwell's  Isl.inrl,  Borough 
of  .Manhattan,  the  City  of  New  York.  Se- 
curity required  will  be  $20,000.  Drawings, 
etc.,  with  Raymond  F.  Almirall,  Architect, 
51   Chambers  St.,  New  York. 

U'alcrloivii,  N.  Y. — Bids  are  asked  by 
James  Knox  Taylor,  Supervising  Archi- 
tect, Washington,  D.  C,  until  3  p.  in.,  Sept. 
3,  for  the  construction  (complete)  of  the 
U.   S.   Postoffice  at   Watertown,   N.   Y. 

Liimbcrton,  \\  C. — Bids  are  asked  by 
Commissioners  of  Robeson  County,  D.  W. 
Bullock,  Clerk,  until  noon,  .Aug.  20,  for 
the  erection,  completion  and  furnishing  a 
new  Court  House  in  the  town  of  Lumber- 
ton,  according  to  plans  and  specifications 
prepared  by  Frank  P.  Milburn  &  Co., 
Architects,  of  Washington,  D.  C.  Certified 
check   for  $1,000  required  with  bid. 

Marshall,  N.  C. — Bids  are  asked  by 
Commissioners  of  Madison  County,  Mar- 
shall, until  noon  Aug.  5,  for  the  erection 
of  a  Court  House  according  to  plans  and 
specifications  prepared  by  Smith  &  Carrier. 
Architects,  Asheville,  N.  C.  Certified  check 
for  $500  required   with   bid. 

Fargo,  N.  Dak. — Bids  are  asked  by  John 
G.  Beusch,  City  .Auditor,  until  .Aug.  5, 
for  the  construction  of  a  brick  city  hall 
and   fire   station. 

Athens,  O. — Bids  are  asked  by  Dr.  J.  T. 
Hanson,  Secretary  Board  of  Trustees 
.Athens  State  Hospital  until  noon,  Aug.  20, 
for  furnishing  the  materials  and  perform- 
ing the  labor  for  an  addition  and  altera- 
tions in  the  main  building  at  the  Athens 
State  Hospital,  according  to  plans,  etc.,  on 
file  at  the  office  of  Dr.  J.  T.  Hanson.  Su- 
perintendent of  the  .Athens  State  Hospital, 
and  at  the  office  of  Frank  L.  Packard, 
.Architect,    Columbus. 

Upper  Sandusky.  O. — Bids  are  asked  by 
Robert  Lindsey,  Clerk  Board  Education, 
until  Aug.  7.   for  building  a  school   house. 

Bueyrus.  O. — Bids  are  asked  by  Board 
of  Education  until  .Aug.  3,  for  furnishing 
all  the  labor  and  materials  required  for 
the  construction  of  a  modern  school  build- 

Delaware,  O. — Bids  will  be  received  by 
the  Board  of  Trustees  of  the  Girls'  Indus- 
trial Home,  T.  F.  Dye,  Secretary,  until 
noon,  Aug.  23,  at  the  office  of  Marriott  & 
.Allen,  Architects,  420  Hayden  Clinton  Bank 
Bldg..  Columbus,  O..  for  bids  on  furnish- 
ing all  labor  and  materials  required  to 
complete  all  branches  of  the  work  and  all 
items  which  were  omitted  in  the  letting  of 
the  general  contract  for  the  building  of 
the  industrial  and  technical  building  at 
Girls'  Industrial  Home,  Delaware,  under 
date  of  .April  16.  1907.  Bids  will  also  be 
received  at  same  time  and  place  for  rebuild- 
ing Cottage  No.  2  at  Girls'  Industrial 
Home. 

Philadelphia.  Pa. — Rids  are  a.sked  bv  Col. 
F.  L.  Denny,  Q.  M.,  U.  S.  M.  C.  Wash- 
ington, D.  C.,  until  10  a.  m.,  Aug.  15,  for 
the  construction  of  an  addition  to  the  Phil- 
adelphia Depot,  1 100  South  Broad  St.. 
Philadelphia. 

Spring  City,  Pa. — Bids  are  asked  b_\  J. 
F.  Sherwood,  Secretary  Commission,  until 
noon.  Aug.  9,  for  erection  of  an  Institute 
near  Spring  City,  Pa.,  for  feeble-minded 
and  epileptics.  Plans  and  specifications, 
showing  location,  etc.,  at  office  of  .Archi- 
tect, Philip  N.  Johnson.  1825  Land  Title 
Bldg.,   Philadelphia.    Pa. 

I.-ad.  S.  Dak. — Bids  are  asked  by  Cirrie 
M.  Voight,  Clerk  Board  Education,  until 
7  p.  m.,  Aug.  I,  for  the  fun  ishiug  and 
installation  of  complete  blast  steam  heat- 
ing and  ventilating  plants,  with  central 
boiler  plant,  for  its  High  School  and  .As- 
sembly  Hall    buildings. 

Brenham.    Te.v. — Bids    are    asked    until 


.Aug.  10,  lor  the  erection  of  a  brick  school 
building  at  this  city.     Wr.  Lusk  is  Mayor. 

Richmond,  f'n.— Bids  are  asked  by  Fair- 
field School  Board  until  noon,  Aug.  5,  at 
,  the  office  of  Charles  M.  Robinson,  School 
.Architect,  Tenth  and  Main  Sts.  Richmond, 
Va.,  where  plans  and  specifications  may 
be  seen  for  work  as  follows :  For  one 
school  building  to  be  erected  at  Highland 
Springs,  and  the  other  on  the  Mechanics- 
ville  turnpike,  opposite  the  toll  gate.  .AH 
bids  must  be  accompanied  by  a  certified 
check   for  $200. 

Madison,  (i'lj.— Bids  are  asked  by  State 
Board  of  Control,  Capitol  Building,  Madi- 
son, until  noon,  .Aug.  6,  for  the  erection  of 
a  stable  and  laundry  building  upon  the 
grounds  of  the  Wisconsin  State  Tubercu- 
losis Sanatorium,  situated  about  2  miles 
north  of  the  village  of  Wales,  Wis.,  in  ac- 
cordance with  the  plans  and  specifications 
prepared  for  the  same  by  Howland  Russel, 
.Architect,  Hathawav  Bldg.,  Milwaukee, 
Wis. 

Waukesha.  Wis. — Bids  are  asked  by 
State  Board  of  Control,  Capitol  Building, 
Madison,  until  noon,  .Aug.  6,  for  the  erec- 
tion of  a  building  at  the  Industrial  School 
for  Boys.  Waukesha,  according  to  the 
plans  and  specifications  for  said  work  pre- 
pared by  Ferry  &  Clas,  Architects,  ^lil- 
waukee.  Wis. 

Miki-aukee,  Wis. — Bids  are  asked  by 
Board  of  School  Directors,  Frank  M.  Har- 
bach.  Secretary,  until  5  p.  m.,  Aug.  I.  for 
the  installation  of  a  new  boiler  plant  and 
some  new  piping  and  radiation  in  the 
Third  District  School,  located  at  Detroit 
and   Jackson    Sts. 

H'est  .4llis.  IVis. — Bids  are  asked  by 
Board  Public  Works,  F.  Phillips,  Jr., 
Chairman,  until  noon.  .Aug.  12,  for  con- 
struction of  a  school  house  in  the  First 
ward  of  West  AUis,  and  installing  a  heat- 
ing and  ventilating   system   therein. 

Roads  and  Streets 

Items   Arranged   Alphabetically   by   States. 

Huntsz-ille,  .4la. — Bids  are  asked  by  the 
Mayor,  until  Aug.  17,  for  constructing  vit- 
rified brick  pavement  in  streets  bounding 
Public  Square. 

Prescott,  .4ri:. — Bids  are  asked  by  Capt. 
Chas.  C.  Walcott,  Jr.,  Constructing  Q.  M.. 
until  II  a.  m.,  Aug.  24.  for  construction  of 
roads   and   walks   at  Whipple  Barracks. 

Xeiv  Haven,  Conn. — Bids  are  asked  by 
C.  W.  Kelly,  City  Engineer,  until  11  a.  m.. 
-Aug.  5.  for  paving  with  crushed  stone  and 
Belgian  block  gutters.  Prospect  St.  from 
Sachem  St.  to  Grove  St. ;  Sachem  St.  from 
Whitney  .Ave.  to  Winchester  .Ave. ;  and 
Plymouth  St.  from  Lamberton  St.  to  the 
Boulevard. 

Pensacola,  Fla. — Bids  are  asked  by  L. 
Hilton  Green,  Chairman  Board  Trustees, 
until  noon.  Aug,  27,  for  constructing  ap- 
proximately 170,700  sq.  yds.  of  clay  or  shale 
lilock,  asphalt,  bitulithic,  wood  block  or 
macadam  pavement  and  115.950  lin.  ft.  of 
concrete  curb.  T.  Chalkley  flatton.  Chief 
Engineer,  Wilmington,  Del.,  and  Pensacola. 
Fla. 

Chicago.  III. — Bids  are  asked  by  Board 
Local  Improvements,  E.  Orris  Hart,  .As- 
sistant Secretary,  until  10:15  a.  m.,  .Aug. 
5.  for  repairing  brick,  asphalt  and  granite 
block  pavements  on  sundry  streets,  accord- 
ing to  specifications  on  file  in  the  office  of 
the  Board  of  Local  Improvements,  Room 
207    City  Hall. 

Chicago.  III. — Bids  are  a.sked  by  John  J. 
Hanherg,  Commissioner  Public  Works,  un- 
til II  p.  m..  .Aug.  6.  for  paving  with  maca- 
dam pavement.  Peterson  .Ave.,  from  40th 
.Ave.  to  West  Rryn  Mawr  .Ave.,  West  Bryn 
Mawr  Ave.  from  Peterson  .Ave.  to  Forest 
Glen   .Ave.,     and    Fores'   Glen    .Ave.     from 
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West  Bryn  Mawr  Ave.  to  X.  48th  Ave.; 
also  paving  with  macadam  pavement  Pet- 
erson Ave.  from  West  Ravenswood  Park 
to  Western  Ave.,  and  for  paving  with  ma- 
cadam pavement,  N.  48th  Ave.  from  Law- 
rence Ave.  to  Forest  Glen  Ave.,  all  accord- 
ing to  plans  and  specifications  on  file  in  the 
office  of  the  Department  of  Public  Works 
Room   225,    City   Hall. 

Hardin,  ///..— Bids  are  asked  hv  A.  B. 
Campbell,  Village  Clerk,  imtil  7  p.  lii.,  Aug. 
10,  for  building  12.000  sq.  ft.  or  more  of 
granitoid   sidewalks   in   said   village. 

Reading,  ///.—Bids  are  asked  by  Town- 
ship Highway  Commissioner  C.  A.  Hepler. 
Ancona,  III.,  until  ic  a.  m.,  Aug.  3.  for 
graveling  Bloomington  St.  Specifications 
on  file  at  office  of  Town  Clerk  at  Ancona 
111. 

Bluffton.  /«(/.— Bids  are  asked  by  Frank 
S.  Smith,  City  Clerk,  until  7  :3o  p.  m..  Aug. 
5.  for  construction  of  cement  combined 
curbs  and  sidewalks  in  West  Central  .-Kve. 
Covington,  Ind. — Bids  are  asked  by  Com- 
missioners of  Fountain  County,  until  i  :30 
p.  m.,  Aug.  10,  for  the  construction  of  "a 
gravel  road  in  Mill  Creek  Township.  2V^ 
miles  in  length.  Wm.  B.  Gray  is  County 
Auditor. 

Hartford  City,  /iirf.— Bids  are  asked  by 
Commissioners  of  Blackford  County,  until 
10  a.  m..  Aug.  8,  for  constructing  Nea! 
macadam  road,  '4  mile  long,  in  Harrison. 
L.   W.  Daugherty  is  County  Auditor. 

Indianat'olis.  /«(/.— Bids  "  are  asked  by 
Board  Public  Works,  until  10  a.  m..  Aug, 
5.  for  improvements  of  portions  of  fol- 
lowing streets  by  grading  and  paving: 
Harrison  St.,  Bismarck  St.,  Xorwood  St., 
Ruckle  St..  i8th  St..  15th  St.,  Montcalm 
St.,  Dearborn  St.,  Xorth  St.,  and  Michigan 
St. 

Martinsville.  /«(/.— Bids  are  asked  b> 
Commissioners  of  Morgan  County,  at  Mar- 
tinsville, until  Aug.  5.  for  the  completion 
of  the  Madison  gravel  road  in  Ashland 
Township.  B.  E.  Thornburg  is  County 
Auditor. 

Martinsville,  Ind. — Bids  are  asked  by 
Commissioners  of  Morgan  County,  until 
Aug.  6,  for  the  construction  of  one  main 
and  one  branch  gravel  road  one  mile 
and  4,709  ft.  and  2  mile;  and  320  ft.  in 
length,  respectively.  B.  E.  Thornburg  is 
County  Auditor. 

Xeivcastle,  hid. — Bids  are  asked  by  Citv 
Trustees,  until  8  p.  m..  Aug.  6.  for  con- 
struction of  cement  walks  and  gravel  road- 
ways on  three  streets. 

Valparaiso.  Ind. — Bids  are  asked  by  Rob- 
ert B.  Ewing.  City  Clerk,  until  8  p.  m.. 
Aug.  9,  for  improvement  of  part  of  Erie 
St.,  by  grading,  draining  and  paving.  Bids 
are  also  asked  for  several  sidewalk  im- 
provements. 

Washington.  Ind. — Bids  are  asked  by 
Commissioners  of  Daviess  County  at 
Washington,  until  2  p.  m..  Aug.  6,  for  the 
corstruction  of  four  gravel   roads. 

Burlington,  la. — Bids  are  askeds  by  City 
Clerk,  until  4  p.  m..  .Aug.  5,  for  grading 
and  paving  with  vitrified  brick  on  concrete 
foundation  as  follows :  Alley  Xo.  2.  cer- 
tified check  for  $200;  Alley  east  of  Central 
Ave.,  certified  check  for  $200:  Alley  X'o.  9. 
certified  check  for  $200:  Marshall  and  Di- 
vision Sts..  certified  check  for  $700:  .A.llev 
No.  8.  certified  check  for  $200.  J.  F.  W'ln- 
ters.  City  Engineer. 

Cedar  Rapids.  la. — Bids  are  asked  by  J. 
M.  Inhold.  Secretary,  until  8  p.  m..  Aug. 
12.  for  i.ooo  lin.  ft.  of  curbing  and  2.500 
sq.  ft.  of  cement  sidewalk  at  the  Van 
Buren    and    Harrison    Schools. 

Des  Moines.  la. — Bids  are  asked  by 
Board  Public  Works,  until  11  a.  m..  Aug. 
9.  for  the  following  work:  Paving  W.  8th 
St..    with    vitrified    blocks.    1.363    sq.    yds.; 
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grading  E.   18; :i   .-,1..  11.000  cu.  vds. ;  grad- 
nig  W.  loth  St  .  3,075  cu.  yds. 

Laz^'rence,  A'.di.— Bids  are  asked  by  F.  D. 
Brooks,  City  Clerk,  until  5  p.  m.,  Aug.  5, 
for  grading,  curbing  and  paving  with  vitri- 
fied brick  as  follows:  Kentuckv  St..  2,000 
sq.  yds.,  2-coursc  paving;  Hancock  St..  300 
sq.  yds.,  2-course  paving;  allcv  between 
Massachusetts.  Xew  Hampshi're,  Win- 
throp  and  Henry  Sts..  1,067  sq.  yds.  paving 
on  old  stone   fuur.dation. 

Wiehita,  Aim.— Bids  are  asked  bv  R.  X. 
Dorr.  City  Clerk,  until  5  p.  m.,  Aug.  5,  for 
paving  four  alleys  with  vitrified  brick. 
Bids  are  also  asked  for  paving  9th  St.  with 
asphalt,  the  work  including  680  cu.  yds. 
earth  excavation  and  2,700  sq.  vds.  of 
pavement. 

Skozyhegan.  .Uf.— Bids  are  asked  by 
Commissioners  of  Somerset  County,  until 
II  a.  ni.,  Aug  5,  for  constructing  highway 
from  The  Forks  to  Lake  Moxie  Stat'ion. 

Benton  Harbor,  Mic/i.— Bids  are  asked 
by  A.  H.  Buger.  City  Clerk,  until  8  p.  m.. 
Aug.  5,  for  paving  with  brick  portions  of 
Stevens  and  Green  Aves.  Certified  check 
for   $500   with   bid. 

Scottville.  .Uic-/;.— Bids  arc  asked  bv  W. 
C.  Freedy,  City  Clerk,  until  8  p.  m..'Aug. 
10.  for  the  improvement  of  Main  St..  the 
work  including  2.100  cu.  yds.  earth  ex- 
cavation, 1,775  sq.  yds,  cobblestone  gut- 
ters. 4,428  sq.  yds.  macadam  paving,  fur- 
nishing and  placing  6,000  ft.  B.  M.  tempo- 
rary  hemlock   curbing. 

St.  Paul,  .l/iii/i.— Bids  are  asked  by  Board 
Public  Works.  R.  L.  Gorman,  Clerk,  until 
2  p.  m.,  Aug.  8,  for  the  curbing  (using 
cement  curb),  leveling,  filling  and  sodding 
Capitol  Ave.,  from  Hamline  Ave.  to  Al- 
dine  St. 

St.  Paul.  Minn. — Bids  are  asked  by 
Board  Public  Works,  R.  L.  Gorman,  Clerk, 
until  2  p.  m.,  Aug.  5.  for  grading  alley  in 
Block  4.  and  for  grading  portion  of  Far- 
rington  Ave. 

Marshfield.  .l/o.— Bids  are  asked  by  W. 
P.  McKnight.  City  Clerk,  until  Aug.  30. 
for  constructing  about  98,000  ft.  of  maca- 
damized street  and  7,200  ft.  of  stone  gut- 
tering. 

Omaha.  A'eb. — Bids  are  asked  bv  Dan  B. 
Butler.  City  Clerk,  until  8  p.  m..  Aug.  6. 
for  curbing  and  paving  a  number  of 
streets. 

Concord,  .V.  H. — Bids  are  asked  by  A. 
W.  State  Engineer.  Concord,  until  Aug. 
8.  for  constructing  trap  rock  highway. 
Estimated  cost  of  road  is  $7,000. 

Hookset,  A'.  //.—Bids  are  asked  by  .A. 
W.  Dean.  State  Engineer,  Concord,  X.  H.. 
luuil  Aug.  8.  for  conitructing  gravel  bigh- 
wav  in  this  town. 

Elizabeth,  X.  /.—Bids  are  asked  by  N. 
K.  Thompson,  Street  Commissioner,  until 
8  p.  m..  Aug.  15.  for  improvement  of  7th 
St.,  the  work  includirg:  270  cu.  yds.  earth 
excavation,  3,500  cu.  yds.  earth  fill.  1,670 
Hn.  ft.  new  curb,  1.720  lin.  ft.  new  4-ft.  flag. 
24  lin.  ft.  curbed  corners. 

Hoboken,  X.  I. — Bids  are  asked  by  James 
H.  Londrigan,  City  Clerk,  until  8  p.  m.. 
.\ug.  28.  for  repaving  portions  of  Grand 
St..  Jefferson  St.,  and  Third  St.,  with  Bel- 
gian   blocks. 

Riverton.  X.  J. — Bids  are  asked  by  Ed- 
ward H.  Pancoast.  Chairman  Highway 
Committee,  until  8  p.  m.,  Aug.  8.  for  fur- 
nishing material  and  constructing  about  30.- 
000  sq.  ft.  of  cement  paving,  and  for 
grading  and  graveling,  or  sodding  about 
8000  sq.  yds.  of  sidewalk,  according  to 
plans  and  specifications  on  file  at  the  oflSce 
of  the  Borough  Engineer.  Henry  S.  Haines, 
306  Temple  Bldg..  Camden.  N.  J.,  or  at 
the  office  of  the  Borough  Clerk. 

Rosselle  Park  (  P.  O.  F.licabeth),  X.  J.— 
Bids  are  asked  by  Mayor  and  Coun.-il.  un- 
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til  8  p.  ni..  Aug.  J,  fur  lavug  about  8.'xx> 
;'"•»•  "^'  4-f'-  s'o"'--  riag  Mdewalk.  J. 
Wallace   Higgins,    Borough    Engineer 

Somers  Point.  X.  /.- Bids  are  asked  by 
James  E.  Scull,  City  Clerk,  until  »  p.  m., 
-Aug.  5.  for  street  work  as  follows:  Ma- 
cadam driveway,  11.928  sq.  yds.;  new  blue 
stone  curbing,  6,285  tin.  ft.;  reseting  old 
curb.  1,365  lin.  ft.;  radius  curb,  56  lin,  ft. 
L.  1).  Rightmire,  Engineer,  Bartlett  Bldg 
Atlai.tic  City,   N.  J. 

Brooklyn.  .V.  l.-Bids  are  asked  by 
I  ark  Board,  until  3  p.  ni.,  Aug.  8,  for  labor 
and  material  for  constructing  cement  side- 
walk and  curb  around  parade  ground.  Pros- 
pect Park.  Plans  at  office  of  Department 
of  Parks,  Litchfield  Mansion.  Prospect 
Park,  Brooklyn.  Securltv  required  is  ^- 
000. 

Brooklyn.  N.  K.— Bids  are  asked  by  Park 
Board,  until  3  p.  m..  Aug.  8,  for  con- 
structing asphalt  tile  walks  in  Winthrop, 
Cooper  and  Seaside  Parks.  Security  re- 
quired is  $17,000.  Plans  at  office  of  De- 
partment of  Parks.  Litchfield  Mansion, 
Prospect  Park,  Brooklyn. 

Brooklyn.  X.  K.— Bids  are  asked  by 
Park  Board,  until  3  p.  m.,  Aug.  15,  for 
laying  cement  -sidewalk  around  Rainey  and 
Ashmend  Parks,  Queens  Borough.  '  Se- 
curity required  is  $"1,000.  Plans  at  office 
of  Department  of  Parks.  Litchfield  Man- 
.  sion,     Prespcct     Park,     Brooklvn. 

AVii'  York.  X.  )'.- Bids  are  asked  by 
J.  A.  BenscI,  Commissioner  of  Docks,  Pier 
.A.  Battery  PI.,  until  noon,  Aug.  8.  for 
furnishing  all  the  labor  and  materials  re- 
quired for  curbing  and  flagging  and  for 
laying  granite  pavement,  with  crosswalks, 
within  the  area  of  the  marginal  street  on 
the  Chelsea  section,  between  W.  15th  and 
W.  19th  Sts.,  north  river.  Borough  of  Man- 
hattan.    Security   required   is  $21,000. 

.Ve-jf  York,  N.  y.— Bids  are  asked  by  J. 
.A.  Bensel,  Commissioner  of  Docks,  Pier 
.■\,  Battery  PI.,  until  noon.  .\ug.  6.  for 
furnishing  all  the  labor  and  materials  re- 
quired for  preparing  for  and  laying  asphalt 
pavement  at  the  approach  to  the  Stapleton 
Ferry  terminal  at  Staten  Island.  Security 
required   is  $800, 

A'ttf  York.  X.  y.— Bids  are  asked  by 
Henry  S.  Thompson.  Commissioner  of 
Public  Works,  Manhattan  Borough,  until  2 
p.  m..  Aug.  6,  for  the  work  under  six  con- 
tracts for  street  improvement.  Largest 
contract  calls  for  relaying  5.000  sq.  yds. 
of  old  asphalt  blocks  and  the  construction 
of  20,000  sq.  yds.  asphalt  block  pavement. 
Xcxt  largest  contract  calls  for  regulating, 
grading,  curbing,  flagging  :md  guttering 
Dyckman  St.,  the  work  including  450  cu. 
yds.  with  excavation.  36.000  cu.  yds.  filling. 
4.800  lin.  ft.  paved  gutter,  etc. 

AVii'  York.  X.  )'.- Bids  are  asked  by 
Louis  F.  Haffeii,  President  Bronx  Borough. 
177th  St.  and  3rd  .\\v..  until  11  a.  m..  .-Xug. 
6.  for  work  under  six  contracts  for  street 
improvenier.t.  Largest  contract  colls  for 
paving  iron  slag  blocks  on  a  concrete  foun- 
dation the  roadway  of  Clay  .\ve.,  from 
E.  l66th  St.  to  Wendover  .Ave.,  and  setting 
curb  where  necessary,  the  engineer's  es- 
timate of  the  work  being  as  follows :  18,- 
330  sq.  yds.  of  completed  iron  slag  block 
pavement  and  keeping  the  same  in  repair 
for  one  year  from  date  of  acceptance; 
2.760  cu.  yds,  of  concrete,  inchiding  mortar 
bed:  8.250  lin.  ft.  of  old  curbstone  rcjoint- 
ed,  recut  on  top,  and  reset  in  concrete. 

Bellevue.  Pa— Bids  are  asked  by  J.  M. 
Simerat.  Borough  Clerk.  69  Harrison  .Ave., 
until  6  p.  in..  Aug.  6,  for  gradirg  Dewey 
.Ave.  and  Carolyn  .Ave.  Each  bid  must 
contain  a  certified  check  for  $25  for  each 
street.  C.  E.  Miller.  Borough  Enginicr, 
435  4th  .Ave.,  Pittsburgh,  Pa. 
Syracuse.  N.    Y. — Bids     are     asked     bv- 
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Board  of  Contract  and  Supply,  George  J. 
Metz,  City  Clerk,  until  i  -.30  p.  tn.,  Aug. 
5,  for  the  work  under  8  contracts  for  con- 
structing stone,  cement,  asphalt  or  brick 
sidewalks. 

Akron,  O. — Bids  are  asked  by  Board 
Public  Service,  C.  H.  Walters,  Secretary, 
until  noon,  Aug,  6,  for  grading,  curbing 
and  paving  portion  of  Good  St. 

Barncsvillc,  O. — Bids  are  asked  by  F. 
Waldo  Hillcs,  Village  Clerk,  until  noon, 
Aug.  6,  for  grading  and  paving  with  brick 
Walton  Ave.  and  Pash  St. 

Bt'llevuc,  0. — Bids  are  asked  by  Geo, 
Leiber,  Village  Clerk,  until  noon,  Aug.  10, 
for  paving  with  vitrified  block,  Castalia  St, 
and  Euclid  Ave.  Work  includes  15,260  sq. 
yds.  pavement  on  crushed  stone  foundation 
with  necessary  excavating,  curbs,  catch- 
basins  and  inlets.  Certified  check  to  the 
Village  Clerk  for  $500  must  accompany 
each  bid,  J.  C.  Overniyer,  Fremont,  0„ 
is  Engineer  in  Charge, 

Cincinnati,  O. — Bids  are  asked  by  Board 
Public  Service,  M.  J.  Keefe,  Clerk,  until 
noon,  Aug.  12,  for  furnishing  the  labor 
and  materials  for  the  remodeling  of  the 
north  end  of  6th  St.,  where  it  joins  the 
east  intersection  of  Gilbert  Ave.,  by  grad- 
ing, paving  with  boulders,  constructing 
Portland  cement  steps  and  wall  and  pipe 
railing, 

Cleveland,  O. — Bids  are  asked  by  A,  R, 
Callow,  Secretary  of  the  Board  of  Public 
Service,  No,  105  City  Hall,  until  noon, 
Aug.  8,  for  grading,  draining,  .curbing, 
paving  and  improving  a  number  of  streets. 
Portions  of  34  streets  are  to  be  paved  with 
brick,  and  bids  are  also  to  be  taken  on 
improving  E.  115th  St.  with  asphalt.  Ford 
Rd,  with  tar  macadam,  and  E.  75th  St. 
and  E,  53d  St,  with  Medina  stone, 

Toledo,  O. — Bids  are  asked  by  D,  T. 
Davies,  Jr,,  County  Auditor,  until  10  a,  m., 
-Aug.  7,  for  the  repair  of  Stone  Road  No. 
29  from  the  old  side  cut  at  Maumee  to 
Waterville. '  Monclova  and  Waterville 
Townships, 

y'oungstoivn,  O,— Bids  are  asked  by 
North  Newton,  Secretary  Commissioners 
of  Road  District  No.  I,  Room  215  Dollar 
Bank  BIdg,,  Youngstown,  until  II  a.  m., 
Aug,  3,  for  material  and  labor  for  the  im- 
provement by  turnpiking  of  the  following 
roads :  Belmont  Ave.  from  the  end  of  the 
pavement  to  the  County  Line,  a  distance 
of  about  lyi  miles,  the  Price  Road  from 
Mahoning  Ave,  viaduct  to  the  west  end 
of  said  road,  about  i  mile.  Edwin  D, 
Maseltine.  Engineer  of  Road  District  No. 
I,    1818    Wilson    Ave.,    Youngstown. 

Youngstown,  O. — Bids  are  asked  by 
Board  Public  Service.  W.  H,  McMillin, 
Clerk,  until  noon,  Aug.  2,  for  grading  Gar- 
lick  St.  from  Waldo  to  Tremont  St. 

Sewefs, 

Itams    Arranged    Alphabetically    by    States. 

Arkadclphia,  Ark.—\i\i%  are  asked  by 
Commissioners  of  Sewer  District  No.  i, 
until  noon,  Aug,  15,  for  construction  of 
45,280  ft,  of  clay  pipe  sewers.  Plans, 
etc,  may  be  had  of  Theo.  Hartman.  En- 
gineer in  charge,  1122  Center  St.,  Little 
Rock,  Ark.,  or  J.  E,  Callaway,  Arkadelphia, 
Ark. 

Lincoln,  Cal. — Bids  are  asked  by  this 
town  until  .'Vng,  13,  for  construction  of  a 
sewer  system  to  consist  of  3,300  ft,  lo-in. 
sewer,  5,506  ft.  8-in.  sewer,  17,000  ft.  6-in, 
sewer  and  septic  lank.  Specifications  may 
be  obtained   from  the  Town  Clerk. 

Oakland,  Cal.. — Bids  arc  asked  by  Board 
Public  Works,  Walter  B.  Fawcett.  Secre- 
tary, until  10  a,  m,,  Aug,  14,  for  labor 
and  materials  for  and  in  the  construction 
of   a    concrete    and    ironstone   pipe    storm 


sewer  in  Canning  St,,  from  03rd  St,  an 
Temescal  Creek, 

Denver,  Colo. — Bids  are  asked  by  Moses 
Hallett,  Room  31,  Clayton  Mlock,  Denver, 
until  II  a,  m.,  Aug,  7,  for  furnishing  ma- 
terials and  labor  and  for  constructing  the 
Clayton  college  pipe  line,  comprising  about 
four  miles  of  vctrified  clay  pipe  and  steel 
pipe  with  manholes  and  other  appurten- 
ances, according  to  plans  and  specifications 
in  office  of  Peter  O'Brian,  Civil  Engineer, 
Nassau   Block,  Denver. 

New  Haven,  Conn. — Bids  are  asked  by 
C.  W.  Kelley,  City  Engineer,  until  2  p. 
m.,  Aug.  I,  for  constructing  sewers  in 
Scranton  St.,  from  Day  St,  to  Waverlv 
St. ;  Hobart  St.,  from  Whalley  Ave.  to  Elm 
St, ;  Livingston  St,,  from  CoUl  Spring  St. 
to  E,  Rock  Road;  Howard  .\ve..  from 
Sea  St.  to  near  So.  Water  St. ;  Dixwcll 
Ave.,  from  Ivy  St,  to  Willis  St,,  and 
Willis  St.,  from  Dixwell  Ave,  to  city  line. 

Boise,  Idaho. — Bids  are  asked  by  Capt, 
Jno,  S,  Winn,  Constructing  Q,  M,,  until 
II  a,  m,,  Aug.  14,  for  construction  of  drain- 
age system  and  for  grading  at  Boise  Bar- 
racks, Idaho. 

Chicago,  III. — Bids  are  asked  by  Board 
Local  Improvements,  Ora  E.  Chapin,  Sec- 
retary, City  Hall,  until  10:15  a,  m.,  Aug,  7, 
for  work  under  15  contracts  for  construct- 
ing tile  pipe  sewers  and  work  under  one 
contract  for  constructing  system  of  brick 
and  pipe  sewers  in  N.  s6th  Axe.  Bids  are 
also  asked  for  work  under  20  contracts  for 
constructing  drains, 

CoUinsville,  III. — Bids  are  asked  by 
Board  Local  Improvements,  J,  L.  R,  Wads- 
worth,  President,  until  2  p,  m,,  Aug.  20 
for  constructing  sanitary  septic  sewer  sys- 
tem known  as  District  No,  I, 

North  Chicago,  III. — Bids  are  asked  by 
W,  H,  Brownson,  Chief  Bureau  of  Naviga- 
tion, Navy  Department,  Washington,  D, 
C,  until  noon,  Aug,  21,  for  laying  sewers 
and  drains  at  Naval  Training  Station, 
Great  Lakes,  North  Chicago,  Plans,  etc., 
with    Commandant    Naval    Training, 

River  Forest,  III. — Bids  are  asked  by 
Board  Local  Improvements,  Ralph  Scar- 
ritt,  Vilage  Clerk,  until  8  p,  m,,  Aug.  5. 
for  constructing  sewer  in  Chicago  Ave, 
Estimated  cost  of  work  is  $17,086, 

Burlington,  Ia.—'&'\As  are  asked  by  City 
Clerk,  until  4  p,  m,,  Aug,  S,  for  construct- 
ing vitrified  pipe  sewer  in  first  alley  east 
of  Foster  St.  Certified  check  for  $400  re- 
quired with  bid,  J.  F.  Winters  is  City  En- 
gineer, 

Columbus,  Ind. — Bids  ar«  asked  by  the 
City  Council  until  8  p.  m,,  Aug.  5,  for  the 
construction  of  a  large  sewer  in  Fifth  and 
Mechanic  Sts.     L.  F,  Orr  is  City  Clerk, 

Davenport,  la. — Bids  are  asked  by  Board 
Public  Works,  Thomas  Murray.  City  En- 
gineer, imtil  2  p,  m,,  Aug.  6,  for  con- 
structing 3,410  lin.  ft.,  i2-in,  sewer  in  Park 
Lane,  and  1,180  lin,  ft.  of  12-in.  sewer  in 
gth  St. 

GrinncU.  la. — Bids  are  asked  by  Willis 
Davis,  City  Clerk,  until  7  p.  m.,  .\ug.  6. 
for  labor  and  material  for  construction  of 
sanitary  sewer  and  extension  to  the  water 
system,  the  work  consisting  of  about  18,- 
400  ft.  of  sewer,  to  be  made  of  vitrified 
sewer  tile  and  cement  and  .30  ft.  of  iron 
sewer  pipe,  and  18,400  ft,  of  water  main, 
to  be  made  of  iron  water  pipe  and  gal- 
vanized iron  pipe. 

IVeslfield.  Mass. — Bids  are  .Tskcd  by 
Board  of  Selectmen,  until  noon.  .\ug.  3,  for 
constructing  about  3,2.';o  ft.  of  8-in.  to  18- 
in,  pipe  sewer.  Orcn  E.  Parks,  Town  En- 
gineer, 

St.  Paul.  Minn. — ^Bids  are  asked  by 
Board  Public  Works,  R,  L.  Gorman,  Clerk, 
until  2  p.  m,,  ."Vug.  5.  for  construction  of 
a  sewer  in  Portland  Ave. 


St.  Paul,  Minn.— Bids  arc  asked  bv 
Board  Public  Works,  R,  L,  Gorman,  Clerk, 
until  2  p,  m„  Aug,  8,  for  constructing 
sewers  in  portions  of  University  Ave.  and 
Jessamine  St. 

Sedalia,  A/o.— Bids  are  asked  by  C.  E, 
Baker,  City  Clerk,  until  5  p.  m,,  Aug,  5, 
for  constructing  sewer  in  Sewer  District 
No,  36, 

Helena,  A/oh/.— Bids  are  asked  by  Mar- 
tin Doty,  City  Clerk,  until  noon,  .\iig.  5, 
for  the  construction  and  grading  of  the 
Le  Grand  Cannon  boulevard,  from  the  city 
limits  to  the  south  side  of  Mauldin  St, 

St.  Joseph,  Mo. — Bids  are  asked  by 
Board  Public  Works.  George  F,  Barnes, 
Clerk,  until  11  a,  m,,  Aug,  i,  for  labor  and 
material  for  constructing  following  sewers  : 
Extension  of  South  St,  Joseph  main  sewer 
on  Missouri  Ave,,  350  lin.  ft.,  3-ft,  circular 
brick,  concrete,  vitrified  pipe  or  reinforced 
concrete  sewer;  Wyatt  Park  extension 
main  sewer,  946  lin,  ft,  i'/i-it.  sewer;  ex- 
tension of  main  sewer  in  King  Hill  Ave., 
672  ft.  33-in-,  640  lin,  ft,  30-in.  and  320  lin 
ft,  24-in,  sewer. 

Cape  Girardeau,  Mo. — Bids  are  asked  by 
this  city  until  Aug.  19,  for  construction  of 
sanitary  sewer  system  in  Sewer  District 
No.  I.  comprising  about  12  miles  of  pipe 
varying  from  8-in.  to  24-in.  C,  C.  Hawley. 
City  Engineer. 

Helena,  Mont. — Bids  are  asked  by  Mar- 
tin Doty,  City  Clerk,  until  noon,  Aug,  5, 
for  constructing  sewers  in  Special  Im- 
provement Districts  Nos,  22  and  23.  Cer- 
tified check  for  $500  for  each  district  re- 
quired with  bid, 

Oinaha,  Neb. — Bids  are  asked  by  the  City 
Engineer,  until  2  p,  m„  Aug.  5,  for  con- 
struction of  following  sewers :  In  Sewer 
District  No.  337,,  an  8-in.  pipe  sewer;  in 
District  No,  338,  an  i8-in,  pipe  sewer; 
a  is-in,  sewer  and  an  8-in.  sewer,  in  Dis- 
trict No.  339,  an  8-in,  pipe  sewer,  and  in 
District  No.  340  an  S-in.  pipe  sewer,  Dan 
B.  Butler,  City  Clerk, 

Elizabeth,  N.  J. — Bids  are  asked  by  N, 
K.  Thompson,  Street  Commissioner,  until 
8  p.  m„  Aug.  15,  for  the  following  work 
to  be  done  and  material  furnished :  200 
lin,  ft,  lo-in,  pipe  sewer,  2  manholes,  11 
lo-ft,x6-in,  connections,  176  lin,  ft,  6-in. 
pipe  to  curb,  II  1-8  turn. 

WcstHeld,  N.  J. — Bids  are  asked  by  Lloyd 
Thompson,  Town  Clerk,  until  8:30  p,  m,, 
.•\.ug.  5,  for  material  and  labor  necessary 
to  construct  an  outlet  sewer  from  the 
sewage  disposal  works  of  Westfield,  to  a 
point  where  Madison  Hill  Road  crosses 
Robinson's  Branch  of  the  Rahway  River 
— a  distance  of  about  2'S  miles.  Plans, 
etc.,  with   Town   Clerk, 

Amsterdam,  N.  Y. — Bids  are  asked  by 
Sewer  Commissioners,  A.  T,  Young,  Sec- 
retary, until  Aug,  2,  for  constructing  a 
number  of  sewers. 

Nezv  York.  N.  V. — Bids  are  asked  by 
Henry  S,  Thompson,  Commissioner  of 
Public  Works,  Manhattan  Borough,  until 
2  p.  m,,  Aug.  6,  for  the  work  under  six 
contracts  for  constructing  sewers.  Largest 
contract  calls  for  construction  of  sewer  in 
Sherman  Ave,  and  other  streets,  the  work 
including:  938  lin,  ft.  brick  sewer  of  3 
ft.  6  in.  by  2  ft.  4  in.  interior  diameter. 
Class  I ;  402  lin,  ft.  of  brick  sewer  of  3 
ft.  6  in,  by  2  ft,  4  in.  interior  diameter, 
Class  II:  1,760  lin,  ft,  of  salt-glazed  vitri- 
fied stoneware  pipe  sewer  of  15  ins.  in- 
terior diameter:  135  lin.  ft.,  of  salt-.glazed 
\itrified  stoneware  pipe  culvert  of  12  ins. 
interior  diameter:  6  receiving  basins  of  the 
circular  pattern,  with  new  style  grate  bars, 
and  bluestone  heads;  570  cu.  yds,  of  rock, 
to  be  excavated  and  removed:  1,000  ft,  (B. 
M,)  of  timber  and  plankin.g  for  bracing  and 
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sheet  piling,  5.280  ft.  (,B.  M.)  of  timber  ami 
planking  for  foundation. 

A't'ii'  York,  N.  y. — Bids  are  asked  by 
Louis  F.  Haffen,  President  Bronx  Borough, 
177th  St.  and  3rd  Ave.,  until  11  a.  m.,  Aug. 
6,  for  the  work  under  four  contracts  for 
sewer  construction.  Largest  contract  calls 
for  rebuilding  a  second  addition  portion 
of  the  sewer  in  E.  149th  St.,  near  the 
New  York,  New  Haven  &  Hartford  Rail- 
road crossing,  the  engineer's  estimate  of 
the  work  being  as  follows :  5,000  cu.  yds. 
of  excavation,  240  cu.  yds.  of  concrete.  14,- 
500  lbs.  of  steel  bars,  Yz-m.,  Yim.,  ~/im. : 
1.410  lbs.  of  steel  in  20-in.  "I"  beams,  560 
sq.  ft.  of  expanded  metal,  35  sq.  ft.  of  wire 
netting,  i  manhole,  complete ;  10  spurs,  in- 
cluding surrounding  concrete ;  22,500  ft. 
B.  M.  timber,  2.900  lin.  ft.  of  pries,  50  cu. 
yds.  of  broken  stone  for  foundations,  120 
lin.  ft.  of  6-in.  pipe,  as  risers  for  house 
connections,  including  surrounding  cori- 
crete,   shown   on  plan. 

Akron,  O. — Bids  are  asked  by  Board 
Public  Service,  C."  H.  Walters,  Secretary, 
until  noon,  Aug.  6,  for  the  following  work : 
Construction  of  a  local  sewer  in  a  portion 
of  Augusta  Ave.,  construction  of  a  main 
trunk  sewer  and  filter  bed  appurtenant 
thereto,  along  a  course  from  the  intersec- 
tion of  Bailey  Ave.  with  Portage  Path  to 
a  point  in  the  Summit  County  Infirmary 
Farm  and  in  a  portion  of  E.xchange  St. 

Dclazvarc,  III. — Bids  will  be  received  at 
office  of  Superintendent  of  Girls'  Indus- 
trial Home,  Delaware,  until  6  p.  m.,  Aug. 
23,  for  constructing  sewage  disposal  plant 
and  connections  thereto.  The  work  will 
include :  2,657  cu.  yds.  earth  excavation ; 
284  cu.  yds.  rock  excavation;  6  cu.  yds. 
brick  masonry;  229  cu.  yds.  concrete  ma- 
sonry; 4.764  lbs.  steel;  5,040  ft.  sewer  pipe, 
3,  6,  8,  10  and  12-in. ;  612  ft.  cast  iron  pipe, 
2  and  4-in. ;  3,004  lbs.  cast  iron  specials;  14 
cu.  yds.  coke;  1.378  cu.  yds.  crushed  stone; 
1,630  cu.  yds.  lake  sand;  4,000  sq.  ft.  plas- 
tering rock  surfaces ;  470  sq.  yds.  sodding. 
E.  G.  Bradbury  and  G.  P.  Shute,  Engi- 
neers, 85  N.  High  St.,  Columbus,  O. 

Elyria,  O. — Bids  are  asked  by  Board 
Public  Service,  Rose  Moriarty.  Clerk,  un- 
til noon,  Aug.  2,  for  constructing  sanitary 
sewer  in  E.  4th  St.  Certified  check  for 
$500    required    with   bid. 

Lijim.  O. — Bids  are  asked  by  Board  Pub- 
lic Service,  L.  L.  Crumrine,  Secretary,  un- 
til noon,  Aug.  2,  for  construction  of  a 
trunk  sewer  15-in.  to  30-in..  of  brick,  tile 
or  concrete.  Certified  check  for  $300  re- 
quired with  bid.      ' 

Chester,  Pa. — Bids  are  asked  by  Samuel 
McClure,  Chairman  Sewer  Committee,  un- 
til 8  p.  m.,  Aug.  5,  for  construction  of 
following  sewers :  i8-in.  terra  cotta  sewer 
in  Market  St.  and  8th  St.,  3-ft.  brick  and 
l8-in.  terra  cotta  sewer  in  4th  St..  l8-in. 
terra  cotta  sewer  in  Morton,  and  an  i8-in. 
terra  cotta  sewer  in  Barclay  St.  Specif- 
ications with  City  Engineer. 

Taylor  Pa. — Bids  are  asked  by  Edward 
Sweet,  Borough  Clerk,  until  6  p.  m.,  Aug. 
6,  for  constructing  lateral  sewer  in  Second 
Sewer  District.  Certified  check  for  $200 
required  with  bid.  Plans,  etc.,  with  A.  B. 
Dunning,  Jr.,  Borough  Engineer,  803  Mears 
Bldg.,  Scranton,  Pa. 

Madisott.  S.  Dak. — Bids  are  asked  hy 
Regents  of  Education,  Spearfish,  S.  Dak., 
until  9  a.  m.,  Aug.  12,  for  construction  of 
sewer  system  for  Madison  Norrnal  School, 
according  to  plans  and  specifications  on  file 
at  the  office  of  the  Secretary  of  the  Mad- 
ison  Normal   School. 

Siou.r  Falls,  S.  Dak.— Bids  are  asked  by 
Lewis  Lar-on,  City  Auditor,  until  8  p.  m., 
Aug.  5,  for  the  construction  of  a  main 
intercepting  sewer,  40  ins.  in  diameter — in 
Phillips  Ave.     Alternative  bids  will  be  re- 


ceived for  the  construction  of  said  sewer 
with  stone  blocks,  plain  concrete  and  re- 
inforced concrete  pipe. 

Green  Bay,  I l-'is.— Bids  are  asked  by  this 
City  until  Aug.  8,  for  constructing  9,000 
ft.  brick  or  coucrcte  sewer  and  10,000  ft. 
vitrified  pipe  sewer.  \V.  W.  Reed,  City 
Engineer. 

Sparta,  ^Fu.— Bids  are  asked  by  Council 
Sewer  Committee,  imtil  2  p.  m.,  Aug.  5, 
for  constructing  sewers  as  follows  :  582  ft. 
6-in.  sewer  in  Chester  St.,  551  ft.  6-in. 
sewer  in  Benton  St.,  831  ft.  of  8-in.  and 
lo-in.  sewer;  also  for  construction  of 
storm  sewer  consisting  of  519  ft.  i8-in., 
608  ft.  24-in.,  149  ft.  12-in..  and  153  ft.  12- 
in.  sewer.  J.  T.  Hutson  is  Chairman 
Street   Committee. 

Waukesha,  IFw.— Bids  are  asked  by 
Board  Public  Works,  until  2  p.  m.,  Aug. 
5.  for  labor  and  material  for  constructing 
2,120  ft.  of  sewer  on  Main  St.,  and  395 
ft.  of  sewer  on  Charles  St. 

Water  Supply 

Items    Arranged    Alphabetically    by    States. 

Newark,  Df/.— Bids  are  asked  bv  W.  R. 
Kennedy,  until  Aug.  3,  for  installation  of 
about  6,000  ft.  4-in.  water  main  for  this 
town. 

Chicago.  ///.—Bids  are  asked  by  Board 
Local  Improvements,  Ora  E.  Chapiii,  Sec- 
retary, City  Hall,  until  10:15  a.  m.,  for 
work  under  five  contracts  for  construct- 
ing water  supply  pipe,  and  work  under  21 
contracts  for  constructing  water  service 
pipes. 

Lombard,  III. — Bids  are  asked  by  H.  L. 
Whitely,  Clerk,  until  7 :30  p.  m.,  Aug.  19, 
for  furnishing  and  erecting  6o,ooo-gal!on 
capacity  steel  tank  upon  a  steel  tower. 
W.  S.  Shields,  Engineer,  1201  Hartford 
Bldg.,    Chicago,    111. 

Grinnell,  la. — See  under  Bids  Asked — 
Sewers. 

Chesterton,  hid. — Bids  are  asked  by 
Home  Water  Co.,  until  Aug.  3  (change  of 
date)  for  the  complete  construction  of  a 
system  of  waterworks.  Plans  and  specif- 
ications can  be  seen  at  the  Chesterton 
Bank. 

Springfield.  Mass. — Bids  are  asked  by 
Board  of  Water  Commissioners,  E.  E. 
Stone,  Chairman,  until  2  p.  m.,  Aug.  21, 
for  the  construction  of  the  work  included 
under  Contract  No.  I,  Intake  Dam  and 
Tunnel,  Little  River  Water  Supply.  The 
work  comprises  the  driving  and  lining  of 
a  tunnel  about  4,530  ft.  long,  the  construc- 
tion of  a  masonry  dam  containing  about 
9,500  cu.  yds.  of  Cyclopean  masonry,  to- 
gether with  gate  house,  and  all  necessary 
appurtenances.  Plans,  etc.,  at  the  office  of 
E.  E.  Lochridge,  Chief  Engineer,  Spring- 
field, Mass..  and  at  the  office  of  Hazen  & 
Whipple,  Consulting  Engineers,  220  Broad- 
way,  New  York  City. 

Kenyan.  Minn. — Bids  are  asked  by  the 
Village  Recorder,  until  Aug.  5,  for  im- 
provements to  water  works  system. 

Philadelphia.  Po.— Bids  are  asked  b\  Di- 
rector of  Public  Works,  until  noon.  Aug. 
22,  for  Contract  No.  102— Preliminary  Fil- 
ters at  Torresdale:  Contract  No.  108 — 
Roxborough  Pipe  Extension  System.  Spec- 
ifications, drawings  and  blank  forms  upon 
which  bids  must  be  made  can  be  obtained 
from  the  Chief  Engineer  of  the  Bureau  ot 
Filtration.  Room  712.  City  Hall,  to  whom 
all  communications  should  be  addressed. 

Fort  Hancock,  N.  J. — Bids  are  asked  by 
Capt.  M.  N.  Falls,  Q.  M.,  until  2  p.  m., 
.\ug.  21,  for  furnishing  and  placing  a 
"Cook"  strainer  in  deep  well  at  Fort  Han- 
cock. 

AVtc  York,  N.  F.— Bids  are  asked  by 
Park  Board,  until  2  p.  m.,  Aug.  8.  for  fur- 
nishing all  the  labor  and  materials  neces- 


sary to  construct  and  complete  a  pumping 
plant  in  Forest  Park,  Borough  of  Queens, 
together  with  all  the  work  incidental  there- 
to. Security  required  is  $6,000.  Blank 
forms  may  be  obtained  and  plans  may  be 
seen  at  the  office  of  the  Department  of 
Parks,  Litchfield  Mansion,  Prospect  Park, 
Brooklyn. 

Cincinnati,  0.— Bids  are  asked  by  Board 
of  Trustees,  "Commissioners  of  Water 
Works."  Elmer  G.  Prior,  Clerk,  until  noon, 
Aug.  27,  for  laying  about  2.600  lin.  ft.  of 
8-in.  and   12-in.  cast  iron  water  mains. 

lioncsteel.  S.  Dak. — Bids  arc  asked  by 
M.  P.  Dowling,  Town  Clerk,  luilil  Aug. 
8,  for  the  construction  of  a  complete  sys- 
tem of  water-works  for  this  town. 

Excavation — Earth  and  Rock 

Items    Arranged    Alphabetically     by    States. 

Arkansas  City,  Ark. — Drainage  Ditches. 
—Bids  arc  asked  by  W.  B.  Meeks,  Clerk 
County  Court,  until  Aug.  5,  for  construc- 
tion of  drains  in  Drainage  District  No.  I, 
the  work  including  removal  of  about  600,- 
000  cu.  yds.  of  material.  Plans,  etc.,  with 
Mr.   Meeks. 

Nczi.'  London.  Co«)i.— Dredging.— Bids 
are  asked  by  Major  Harry  Taylor,  U.  S. 
Engrs.,  until  noon,  Aug.  19,  for  dredging  at 
mouth  of  Connecticut  River,  Conn. 

Savannah,  Ga. — Dredging.  —  Bids  are 
asked  by  Lt.-Col.  Dan  C.  Kingman,  U.  S. 
Engrs.,  until  noon,  Aug.  23,  for  dredging 
Skidaway   Narrows,  Ga. 

Mason  City,  /a.— Tile  Drains. — Bids  are 
asked  by  A.  S.  Clark,  County  Auditor,  un- 
til I  p.  m.,  ."^u.g.  7,  for  construction  of 
County  Drain  No.  7,  involving  laying  of 
11,590  ft.  of  tile  drains  in  Sees.  15,  16  and 
22,  Dougherty  Township. 

Sibley,  /o.— Ditch  Work.— Bids  are  asked 
by  V.  A.  Burley,  County  Auditor,  until 
noon,  Sept.  10,  for  the  construction  of 
about  8  miles  of  open  ditch,  involving  103,- 
000    cu.    yds.    excavation. 

A'ezu  Orleans.  La.^Levee  Work. — Bids 
are  asked  by  Board  of  Commissioners,  Or- 
leans Levee  District,  T.  J.  Duggan,  Sec- 
retary, Masonic  Temple,  New  Orleans,  un- 
til Aug.  2,  for  following  levee  work;  Dub- 
lin to  Fern  St.,  new  levee  am!  revetment, 
containing  about  90.000  cu.  yds.  of  earth- 
work and  77,000  ft.  building  material  of 
creosoted  pine  lumber  in  revetment.  7th 
St.  to  3d  St.,  new  levee  containing  about 
100,000  cu.  yds.  of  earthwork. 

Fort  Washington,  Md. — Grading,  Drain- 
ing.— Bids  are  asked  by  Constructing  Q. 
M.,  U.  S.  A.,  Fort  Washington,  until  noon, 
Aug.  26,  for  draining  and  grading  drill 
grounds  at  that  post. 

Aztec,  N.  Me.v. — Irrigation  Canal. — Bids 
are  asked  by  Citizens'  Ditch  &  Irrigating 
Co.,  .^ztec,  N.  Mex.,  until  .Aug.  10,  for 
the  construction  of  an  irrigating  canal  26 
miles  long,  located  in  San  Juan  County, 
New  Mexico.  Certified  check  for  $5,000 
must  accompany  each  bid. 

New  York,  N.  Y. — Embankment. — Bids 
are  asked  by  Lt.-Col.  W.  L.  Marshall,  U. 
S.  Engrs..  until  noon,  .A.ug.  26,  for  furnish- 
ing material  and  building  embankment  at 
Governors   Island,   New   York   Harbor. 

Miscellmicous 

Items    Arranged    Alphabetically    by    States. 

Oakland.  Cal. — Street  Sweeping. — Bids 
are  asked  by  Board  Public  Works,  Walter 
B.  Fawcett,  Secretary,  until  ro  a.  m.,  .\ug. 
14.  for  sweeping  and  cleanin.g  by  machin- 
ery during  the  fiscal  jear  ending  June  30. 
T90S,  such  public  streets  of  the  city  of 
Oakland  as  are  or  may  be  paved  with 
bituminous  rock,  asphalt  or  wood  blocks. 
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FOfi  CONTRACTORS,  WATER-WORKS,  RAILROADS,  ETC. 

Send  tor  Descriptive  CalalOK.  givinR  prices  of  our  COMPLETE  OUTFITS  includiriR  PUMP,  EDSON 
SPECIAL  SUCTION  HOSE.  EXTRA  HEAVY  BRASS  COUPLINGS,  STRAINER  ami  SPANNER, 
ready  for  immediate  use.  Established  1859. 

EDSON   MFG.    CO..    256  Alhniic  Avenue.     BOSTON 


Simla  Barbara.  Cal. — Bulkhead. — Bids 
arc  asked  by  .Vlfreil  Davis,  City  Clerk,  un- 
til lo  a.  ni.,  Aug.  lo.  for  the  constructian 
iif  a  Imlkhead  on  tlie  East  Boulevard,  Santa 
Barbara.  Plans,  etc.,  on  file  in  the  office  of 
tbe  City  Engineer.  Certified  check  for 
$.^.500  must   accompany  each  bid. 

Key  West.  Fla. — Breakwater.— Bids  are 
asked  by  James  Knox  Taylor,  supervising 
architect,  Washington.  D.  C,  until  3  p. 
in.  Aug.  14,  for  the  construction  of  a  new 
breakwater  wall  at  the  U.  S.  Marine  Hos- 
pital, Key  West,  Fla. 

Boston,  Mass. — Subway  Entrance. — Bids 
.-ire  asked  by  Boston  Transit  Commission, 
i.S  Beacon  St..  until  noon,  Aug.  .15,  for 
constructing  entrance  and  exit  at  corner 
of  Water  and  Devonshire  Sts.,  for  the 
Washington    St.   Tunnel. 

Hadley.  Mass. — Riprap. — Bids  are  Tsked 
by  Harbor  and  Land  Commissioners.  Room 
1,11.  State  House.  Boston.  Mass..  until  2 
]).  m..  .Vug.  9.  for  furnishing  and  placing 
riprap  on  tile  southeasterly  bank  of  the 
Connecticut  River  in  Hadley.  The  work  to 
lie  done  is  the  furnishing  and  placing  of 
about  4.500  tons  of  stone  as  riprap  on  the 
southeasterly  bank  of  the  Conne-ticut 
River  at  and  near  the  northerly  ends  of 
West  and  Middle  Sts..  in  the  town  of 
Hadley. 

Webb  Cily.  Mo. — Railroad. — Bids  are 
asked  by  F.  M.  Overlees.  President.  St. 
Louis.  Bartlesville  &  Pacific  R.  R..  Bar- 
tlesviilc.  Ind.  Ter..  until  Sept.  I.  for 
building  and  equipping  that  road  to  extend 
from  Webb  City.  Mo.,  to  Pond  Creek, 
tikla.  Ter.  Further  detailed  information. 
with  plans,  specifications,  etc.,  can  be  had 
at  the  company's  office. 

Brooklyn.  N.  >'.— Crib  Bulkhead.— Bids 
are  asked  by  Bird  S.  Coler.  President 
I'.rooklyn  Borough,  until  11  a.  m.,  Aug.  7. 
for  furnishing  all  labor  and  material  re- 
quired for  preparing  for  and  buildiu.g  a 
crib  bulkhead  on  the  Eighth  Ward  Market., 
between  ,l6th  and  ,38th  Sts..  2nd  Ave.  and 
Xew  York  Bay.  Borough  of  Brooklyn,  the 
City  of  New  York.  Total  estimated  cost 
of  work  is  $i56.g,?4  and  it  includes  q6.200 
cu.  yds.  dredging.  3.800  cu.  yds.  dredging, 
(obi  crib  and  canal  boats,  measured  in 
place).  2.i8  old  piles,  to  be  removed,  i,- 
io3.S,io  cu.  ft.  crib  bulkhead,  (round  log 
crib  bulkhead,  complete),  ,30.070  cu.  ft. 
crib  bulkhead,  (round  log  crib  bulkhead, 
with  square  timber  face).  2.710  cu.  yds. 
concrete   face   wall.   etc. 

Nctv  York.  N.  Y. — Tunnel — Bids  are 
asked  by  Mylcs  Tierncy.  President  Board 
Truslees.  26th  St.  and  1st  Ave.,  until  3 
p.  m.,  Aug.  12.  for  all  tlic  labor  and  ma- 
terials required  for  a  tunnel  connecting  the 
training  school  for  women  nurses  with 
pavilions  .»\  and  B  of  the  new  P.elle\tie 
Hospital,  situated  un<ler  2(Sth  St..  east  of 
1st  ,'\ve..  Borough  of  Manhattan,  the  City 
of  Xew  York.  Tbe  surety  required  will  be 
$6.(ioo. 


New  York,  N.  Y. — Pier. — Bids  are  asked 
by  J.  A.  Bensel,  Commissioner  of  Docks, 
Pier  A,  Battery  PI.,  until  noon.  .^ug.  6, 
for  furnishing  all  the  labor  and  materials 
required  for  preparing  for  and  building  a 
new  pier  at  the  foot  of  James  Slip,  and 
for  preparing  for  and  building  a  new  bulk- 
head platform  easterly  from  said  pier,  be- 
tween James  Slip  and  Oliver  St.,  east  river. 
Security  required  is  $14,500. 

Nezv  York,  N.  1'.— Freight  Sheds.— Bids 
are  asked  by  J.  A.  Bensel,  Commissioner 
of  Docks,  Pier  A,  Battery  PI.,  until  noon. 
.■\ug.  13,  for  furnishing  all  the  labor  and 
materials  required  for  preparing  lor  and 
building  freight  sheds  on  Piers  57,  58  and 
59.  between  W.  14th  and  W.  19th  Sts., 
north  river,  with  lateral  extensions  on  the 
adjacent  bulkhead  platforms.  Security  re- 
quired   is   $402,000. 

Hickory.  N.  C— Dam,  Power  Plant.  Etc. 
— Bids  are  asked  by  M.  E.  Thornton, 
President  Water  Power  Electric  Co..  Hick- 
ory, until  Aug.  10.  for  construction  of 
concrete  rock-reinforced  dam  across  Ca- 
tawbo  River,  also  for  installation  of  3.000- 
horse-power  turbine  wheels  and  electrical 
apparatus  and  transmission  lines  for  power 
and  li.ghting;  three-phase,  alternating  cur- 
rent. 60-cycle.  or  better.  C.  S.  Wenger, 
Engineer  in  Char.ge,  Brownstown.  Pa. 

Cleveland,  O. — Power  House  Super-truc- 
ture. — Bids  are  asked  by  A.  R.  Callow.  Sec- 
retary of  the  Board  of  Public  Service. 
No.  105  City  Hall,  until  noon.  .Aug.  8.  lor 
the  completion  of  the  superstructure  of  the 
power  house  for  the  municipal  electric 
light  plant. 

STORM  WATER  SEWERS. 

Omaha.  Neb..  Jul.v  29.   1907. 

Sealed  proposals  will  lie  received  at  the 
office  of  the  City  Engineer  up  to  2  o'clock 
p  m..  Monday.  August  26th.  for  the  construc- 
tion of  storm  W'ater  sewers  and  appurte- 
nances as  per  plans  and  specificatinns  on  file 
in   the  office   of  the   City  Engineer. 

The  work  to  tie  done  embraces  approxi- 
mately as  follows: 

S40  feet  sewer.   10  feet   in  diameter. 

860  feet  sewer,  11  feet  3  Inches  in  diam- 
eter. 

1.440  feet  sewer,   12   feet  in  diameter. 

250  feet,  more  or  less,  of  16  Irj-  TU  rein- 
forced   concrete    construction. 

SO  feet  sewer  42  Inches  in  diameter. 

1.600  feet  sewer,   30  inches  in  diameter. 

150'  feet  open  ditch  work. 

Payment  for  said  work  to  be  made  upon 
a  cash  basis;  90  per  cent  on  monthly  esti- 
mates: an  >addltionaI  .">  per  cent  when  work 
is  accepted,  and  ii  per  cent  in  one  year 
after  the  completion  of  the  work.  Each  bid 
shall  be  accompanied  with  a  certified  check 
in  the  sum  of  t:!.000.00  as  gnaranlee  of  good 
faith  that  the  bidder  will  promplly  enter 
Into  contr.net  If  award  siiall  he  ni;ide  ii>  him. 
The  city  resei-\'es  tiie  right  to  reject  any  or 
111    bids. 

ANDREW    ROSEWATER. 

5-41  City   lOngineer. 


SEWER  CONSTRUCTION. 

Gas  City.  Ind. 
Sealed  proposals  will  be  received  until  8 
o'clock  p.  m.  of  August  13.  1907.  by  the  City 
Clerk  of  Gas  City.  Ind..  for  the  construction 
of  a  sanitary  and  storm  sewer  system  in 
different  streets  and  alleys.  Total  length 
about  three  and  one-tenth  miles.  Approxi- 
mate cost  $24,000.  C.  E.  Petrie.  Engineer. 
City  Building.  Marion.  Ind.  Plans  and 
specifications  on   file  at   my  office. 

GEORGE   S.   MARSHALL, 
5-lt  City  Clerk. 

BRICK  PAVING. 

Monessen,    Pa. 

Notice  is  hereby  given,  by  order  of  the 
Streets  and  Roads  Committee  ot  the 
Borough  of  Monessen.  Pennsjivania.  sealed 
proposals  will  be  received  at  the  oflice  of 
the  Borough  Engineer  until  6:00  P.  M.. 
August  9th,  1907.  tor  the  grading,  curbing 
and  paving  ot  approximately.  17.500  square 
.vards  ot  paving  with  vitritied  block.  Plans 
and  specifications  are  on  file  in  the  office 
of  the  Borough  Engineer. 

Each  bid  must  be  accompanied  by  a  certi- 
fied check  for  5500.00.  which  will  be  returned 
10  the  successful  bidder  on  execution  of  the 
contract;  or  forfeited  it  he  should  fail  to 
enter  into  and  execute  the  contract  awarded 
him.  in  whicli  case,  Council  may  accept  any 
other  bid. 

All  other  checks  will  be  retained  until  the 
contract  is  signed,  when  they  will  be  re- 
turned. The  right  is  reseived  to  reject 
any  or   all   bids. 

W.    A.    MILLER. 
Chairman  St.  cS:  Roads  Com 
J.    F.    IRWIN. 

4-3t  Borough   Engmeer 

CONTENTS      OF    JULY  24    ISSUE     OF 
ENQINEERINO-CONTRACTINQ. 

Editori.\l  : 
Design  of  Reinforced  Concrete   Build- 
ing— Cost  of   Trenching  and  Pipelay- 

ing — Some  Early  Surveyors S3 

.Articles  : 
Methods  and  Cost  of  Constructing  Six 
Crib  Piers,  Three  Howe  Truss  Spans 

and  One  Steel  Draw  Span 54 

Cost  of  Water  Pipe  Maintenance 55 

Prices  Used  in  Estiinating  Cost  of  Rail- 
ways in  Texas 56 

The  Itemized  Cost  of  the  C,  M.  &  St. 

P.  R    R.  in  South  Dakota 56 

Methods  and  Costs 57 

The  Engineer  as  a  Professional  Man.. 58 
Cost     of     Trenching.     Pipelaying     and 
Backfilling   for    Pipe     Sewer     Con- 
struction at  Laurel,  Miss 60 

Specifications   for   Constructing   Petro- 
lithic      Pavement      with      Tamping 

Roller    64 

Itemized  Cost  of  Two  Telephone  Lines.6s 
Engineers'  Pocket  Book  of  Reinforced 

Concrete   66 

Letters  to  the  Editors 65 

Catalogs  Worth  Having .70 

Personals ".  .70 


July  31.  1907. 


ENGINEERING-CONTRACTING 


25 


15  No.  3  wheel  scrapcn; $      25.00 

New  9x14  Vulcan  dinkies  at 2.500,00 

New  10x16  Vulan  dinkies  at 3.000.00 

New  1-yard  clam  sheU   bucket   (for 

sand) 375  00 

Lidgerwood  No.  71  hoist,  complete. .  .  725  00 

Little  Giant  1-yard  tiaction  shovel.  .  3  250.00 
No.  2  Smith  Mixer,  engine  and  boiler 

on  wheels 675.00 

Marion  Model  60  shovel  (new) 9.400.00 

Bucyrus  70  ton  shovel   (newj 9.900.00 

New  10  ton  American  Tandem  roller  1.700.00 

64x54x16  ft.  stone  planer 950.00 

6x10  Vilter  belted  compressor,  34  ft. .  110. CO 

12x12x14  Hall  air  compressor GoO.OO 

12xl2}xl4  InRersoll  compressor 725.00 

Morris  No.  10  D.  C.  pump  and  engine  500. Oj 

Complete  J-yard  dipper  dredge 2.500.00 

Channon  full  circle  ij-yard  excavator  4,000.00 

Let  me  have  vour  inquir-es  for 
Cableways.  Cani.  Rail.  Rock  Drills. 
Channeler-,  Traction  Engines, 
Graders  and  Contractors*  Equip- 
ment generally. 

WILLIS  SHAW 

171  La  Salle  St.  Chicago,  III, 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels. 

Southern  Iron  &  Equipment  Co. 

Atlanta,  Ga. 


FOR  S.ALE 

i^  yard  Smith,  practically  new, 

CONCRETE    MIXER 

J.  H.  FL.\HERTY. 

116  Winthrop  Street  Brooklym.  N    V. 

Phone  25W(  Klatbut-h 


IRON  HAY  RArK. 


Architectural  Wire 
and  Iron  Work 

of  all  kinds. 
Get  our  prices  and  circulars. 

lotematlonal  Wire  &  Iron  Works 

S57  Superior  Street 
Detroit,  Mich. 


FUR  SALE 

9  Western  Dump  Wagons,  l^i 

yard ,?  57., "ill 

4  Western  2-yard  Dump  Cars, 

36"  gauge 4.5.(10 

9  Western  i;.i  yard  Dump  Cars     35.0(1 

12  Western  l;i  yard  Dump  Cars     35.00 

1  Western    Grader    (used    two 

months)        625.00 

1   Lambert  Hoist  Engine      .     .    300.00 

11   K.    cS:    J.    2-v.-ird    36'    gauge 

Dump  Cars  "...      42.00 

1  Case    Traction    Engine,  20 

H.  P 1,400.00 

Write  us  for  anything  you  may  be  needing  in 
the  line  of  Contractors'  equipment. 

The  American  Tr&ding  Company 

M.\RIO.\,  OHIO 


Good  Values— Immediate  Shipment 

One  26  ton  one  yard,  Little  Giant  Traction  Shovel $2,600.00 

One  45  ton  1*  yard  S.G.  Bay  City  Shovel— steam  thrust  2,250.00 

One  45  ton  Bucyrus  with  ditching  attachments 2,500.00 

One  50  H.  P.  Mundy,  D.  C,  D.  D.  Hoisting  Engine  . .  700.00 
One  30  H.   P.   Lambert   Hoist,   3  drums,   with   boiler, 

nearly  new 1,000.00 

One  20  Lidgerwood  D.  C,  D.  D.  Hoist  with  Boiler 775.00 

One  No.  3  McKelvey  Mixer,  Engine  and  Boiler 350.00 

One  No.  2  Gates  Gyratory  Crusher 300.00 

One  Corliss  Valve  Compressor,  capacity  2,250  feet,  good 

as  new 4,000.00 

Air  Compressors  from  200  to  2,000  feet  capacity. 

Plants  Installed.      Correspondence  Invited. 

INTER-STATE  EQUIPMENT  <a  ENGINEERING  CO. 

Yards  and  Warehouse, 

South  Englewood  Old  Colony  Building.  CHICAGO 


PUMPS  FOR  SALE 

BY    THE    PASSAIC    WATER   CO. 
OF  PATERSON,  N.  J. 

Worthington    Pump.    20  .x  141  x  15;  capacity. 
two  million  gallons. 

Worthington   Pump,  20  x  33}  x  23  x  24:  capa- 
city, seven  million  gallons. 

Worthington   Pump.  21  x  33|  x  23  x  24;  capa- 
city, seven  million  gallons. 

Deane  Pump,  20  x  30  x  28  x  18;   capacity,    six 
million  gallons. 


Particulars  of  S.  .A.  CUN.\INGH.\M. 

Street,  .\'e\v  York. 


IWall 


Iron  and  Steel 

Pig  Iron,  Iron  Ore, 
Billets,  Wire  Rods,  Slabs,  Plates. 
Bars  and  Shapes,  Coal  and  Coke. 

B.  HICOLL  t  COMPANY 

59  &  61  Wall  Street,  New  York 


FOR  S.\LE 

BUCKEYETRACTION  DITCHER 

Brand  new.     Used  t\\"o  days. 
Condition  Guaranteed. 

NEW    YORK   PLRCH.ASINO   AGENO.    Inc. 

76  Pine  Street.  NEW  YORK 


Steel   Tee  Rails 

New  and  Relaying 
Quick  Shirment 
CHARLES  A.  RIDQELY  &  CO. 

Old  Colony  Building.  CHICAGO 


lOCOMOTIVES- 
rOACHESy  ^ 


Complete  with  aprons  for 
COtNJTRACTORS'     VJSf 

Built  to  order  on  short  notice. 


HICKS   LOCOMOTIVE   AND   CAR   WORKS,    CHICAGO 


STEEL      TANKS 

—  A  N  n       

PLATE      WORK 


Cut  Shows  Our  Special  TUr  Still 

WRITE  FOR  PRICES 


Established  1872 


WM.  GRAVER  TANK  WORKS 


EAST  CHICAGO 


INDIANA 


FOR  S.VLE. 

One  4-wheel  Switcher  ready  for  im- 
mediate shipment,  in  first-class  condi- 
tion; six  10-yard  center  Dump  Cars 
ready  for  immediate  shipment ;  two 
S-wheel  Passenger  Type  Engines  ready 
for  immediate  shipment;  two  hundred 
Flats  and  Gondolas,  40,000  capacity; 
one  hundred  and  fifty  Box  Cars,  40,000 
capacity;  five  36- inch  gauge,  IJ-yard 
Cars ;  thirty  36-inch  gauge,  4- yard  Cars ; 
one  Marion  Steam  Shovel,  H-yard  dip- 
per, and  two  Vulcan  Dinkies. 

C    B.  CURTIS 
278  Arcade  Bldg.  Dayton,  Ohio 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisemen 
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YOUtNS(S 


an  ENOIX>:tUiIN<j  MJNINd  jV\D  OU 
SURVEYINO  INSTRUMENTS  r 


PMILAORLPMIA 


TEST    BORINGS 

for  Foundations,  Etc. 

ARTESIAN  WICLLS.  DRIVEN  WELLS. 

I'UMI'ING    APPARATUS 

J.  E.  Feeley  6*  Company 

43  South  Market  Street,  BOSTON 

S'lil    fir    l'>tlrn;UC9 


PRINCE, 


SURVEYORS' &  ENGINEERS' 

Transits,  Levels, 

Compasses, 

Chains,  Tapes,  Etc. 

Drawing  Instruments, 
Paper,  Etc. 

Field  Books,  India  Ink. 
Brushes,  Etc. 

Catalogue  on  Request. 

108   WEST  4th  STREET. 
CINCINNATI,    OHIO 


DRAUGHTING, 

MAP  DRAWING  AND  PRINTING 

STRUCTURAL  IRON  WORK 

Large  Force  01  Competent  Men. 

Rush  Work  Given  Special  Attention. 

P.  F.  Von  hardenberg. 

123  Ubcrty  Street.  NEW  YORK  CITY 

Telephone:  201.'9  Cortlandt.     Rooms  513-515 


J.  F.  GRAHAM, 

(RoadmMter  Gr*hain) 

RAILROAD  LABOR  AGENT 

All  classes  of  Laborers  in  Any  Number 
•SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Ser\'ices  Guaranteed  Satisfactory 

WRITE  OR  WIRE 

204  Washington  Avenue  South 
MINNEAPOUS.  MINN. 


VULCAN  IRON  WORKS 

CHICAGO 


WELLS 
LIGHT 

Wells  LighVMfg.  Co. 

;;o  WashinRton  St. 

NEW  YORK 


ALL    KINDS    OF 

CONTRACTORS'  TENTS 


Extra  Finished 

Columbus  Teni  (H.  Awning  Co. 

East  Walnut  St..  Columbus,  O. 


Laborers  of  all  national- 
ities for  railroad  construc- 
tion, mines,  quarries, 
concrete  work,  etc., 
shipped  promptly  on 
reasonable  notice  and 
selected  personally  by 
expert  labor   men. 

International  Immigration  Bureau 
Labor  Department 


WE    MAKE 

Cross- Arms 

Pins 
^n^  Brackets 

PROMPT  SHIPMENT 

WRITE     US. 

CENTRAL  MFG.  COMPANY 

CHATTANOOGA,  TENN. 


Every  Train    a 
Two-Hour  Train 

From  7  a.  m.  to  6  p.  m. 


To  PHILADELPHIA 

New  Jersey  Central 


144  E.  7th  Street 


NEW  YORK 


Train  Every  Hour 
on  the  Hour 

Leare  W.  23d  St.  lo  inintKes  twfore  the  hour 
'SUtlonnWKST  SDST.  E.ICELLENT 

LIBEKTY  ST.  DINING  SERVICE  ^ 


\A/  A  N  X  S 

Undisplayed  cards  un-icr  this  ht-ahrii^  co^t  only 
ONE  CENT  a  WORD;  df^layed.  ll.OOan  inch 


^ 

Artesian  Well 

1^ 

it'^ 

Water  Supply 

h 

Towns  and  Cities.       Test  Borings 
/or Foundations  and  EUvator Shafts 

IB  :  • 

DAVID  OARVEY 

so  Broadway       NEW  YORK 

GOOD  POSITIONS  WAITING 
for  capable  Superintendents  and  Foremen 
experienced  in  various  lines.  We  are  serv- 
ing a  number  of  employers  who  need  such 
men  for  responsible  positions  at  once  ana 
will  pay  $1,000-55.000  a  year.  Copy  of  Oppor- 
tunity describing  open  positions  free  for  the 
asking.  Write  us  to-day.  stating  age,  ex- 
perience, etc.  Offlces  in  12  cities. 
HAPGOODS, 


The  Engineering  Agency  Bulletin,  pub- 
lished every  week,  contains  a  list  of  posi- 
tions for  Engineers,  Draftsmen,  Instru- 
mentmen,  etc.,  etc.,  that  are  positively 
vacant  at  the  time  you  receive  it.  Send 
for  sample  copy. 

THE  ENGINEERING  AGENCY, 

Monadnock  Block,  Chicago 

Established  1893 


CATALOGS  W.A^NTED.— Especially  those 
pertaining  to  building  work,  structural  work 
and  reinforced  concrete  construction.  Ad- 
dress Ralph  M.  Snyder.  C.  E.,  Structural 
Engineer  and  Builder.  1217  Wilt  St..  Fort 
Wayne,     Ind.  4-2t 


WANTED — A  thoroughly  competent  and 
experienced  electrical  and  steam  engineer 
to  act  as  assistant  to  mechanical  superin- 
tendent of  large  power  plant.  Age  30  to  40. 
Good  position.  Postum  Cereal  Co.,  Ltd.. 
Battle  Cieek,  Mich.  5-2t 


-AX  EXAMINATION  of  applicanis  for  the 
purpose  of  establishing  an  eligible  register  of 
sub-inspectors  of  building  construction  work. 
U.  S.  Naval  Training  Station.  Great  Lakes, 
North  Chicago,  III.,  will  be  held  at  the  Fed- 
eral Building.  Chicago,  on  August  16.  Pay 
of  iirst  grade  positions,  $4  to  $.>.04  a  day; 
pay  of  second  grade  positions,  $2.4S  to  $3.52 
a  day.  Applications  will  be  received  from 
any  experienced  person  and  must  be  filed  on 
or  before  August  12  with  the  Commandant, 
U.  S.  Naval  Training  Station,  North  Chicago. 


W.AXTED— Small  movable  stone  crushing 
machine,  with  all  attachments,  to  be  used 
on  farm.  State  full  particulars  and  price. 
Jacob  Newman.  32  Franklin  St..  New  York. 
X     Y.  5-lt 


Italian  Laborers  Supplied 

FREE  OF  CHARGE 

For  railroad  building,  water-works,  quarries  and 
all  kinds  of  construction  work,  by 

The  Labor  Information  Office  for  Italians 

incorporated) 

59  Lafayette  (Formerly  Elm)  Street 
New  York  City 


No  charge  either  to    applicants   for   help  or  to 

the  laborers. 

Send  for  circulars  and  application  blanks. 


Trench 
Machines 


We  sell  and  lease  all  kinds  of  Hoisting  and 
Conveying  Machines  (or  Trench  Work. 

C.TUlii'SlU-     sent     up,.'!!     ICIUCSt. 

CARSON  TRENCH   MACHINE  CO. 

BOSTON,  HASS.,  U.  S.  A. 

1,13  ivrii  )  101  ^VaITcn  St.,  NEW  YORK 
•^'^-Vj;,"   SPark  Bu.lding,  CLKVELA.Mi 
OFrlCEb  J  .q,  St.  James  St..  Montrea' 
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E.  6.  BUEHLE  &  CO.  "nVw"Wk' 


^^^^SHE 


^J) 


ARCHITECTS'  AND   ENGINEERS'  SUPPLIES 

DRAWING  MATERIALS 


R.  SEELIQ   &   SON 

1:2  E.  MADISON  ST..  CIIICAOO 
MANLFACTUREFIS   OF   MOST  ISirHOVED 

Engineering  and  Surveying   Instruments 

95%  of  the  instruments  bought  by  the  Sanitary  District  of 
Chicago  and  9S%  of  all  purchased  by  the  Illinois  Steel  Co. 
during  the  past  ten  years,  were  made  by  us. 

Setul  for  Catalog  No.  6  and  learn  why. 


B.  K.  ELLIOTT  COMPANY 

108  Sixth  Street  PITTSBURG 

DRAWING  MATERIALS 

SURVEYING  INSTRUMENTS 
BLUE  PRINTING  MACHINES 

Our  Handsome  Catalogue  "  C  "  Upon  Request. 


KEUFFEL  &  ESSER  CO. 

127  Fulton  St.,  NEW  YORK 
CHICAGO  SAN  FRANCISCO  ST.  LOUIS 

111  £.  MadltonSt.  40  0>k  St.,  cor.  Market  813  Locust  St. 


Drawing  Materials,  Surveying  Instruments 
Measuring  Tapes 


No.  5 1 1 3 


Contractor's   Y    Level 

Telescope  11  in.,  with  dust  shade  and  cross-hairs,  f^raduated  spirit  level, 
cLject  glass  1|  in.  with  rack- movement,  eyepiece  adjustable.  Y's  have 
our  patent  locking  arrangement  dispensing  with  i)in  bolts.  Compa-vs 
graduated  to  decrees,  improved  needle  about  3  in.,  horizontal  circle  3J 
in.  graduated  to  degrees  with  vernier  reading  to  5  minutes. 

We  manufacture  a  special  h'ne  of  Transits  and  Levels 
for  contractors  and  buiKJer;.  They  are  reliable  instru- 
ments of  moderate  j)rice,  and  will  save  time,  labor 
and  chance  of  errors. 


Our  Complete  Catalogue  (^550  Pages)   on  Request 


r 


Eugene  Dietzgen  Company 


Manufacturers  and  Importers 

Drawing  Materials 
Surveying  Instruments 


NEW  YORK  NEW  ORLEANS  CHICAGO 

214-220  E.  23d  St.  SAN  FRANCISCO  ISl  Monroe  St. 

CATALOGUE  0.\  APPLICATION 


BUFF 


ENGINEERING 
INSTRUMENTS 


The  "Buff"  is  freely  a-.knowledged  to  embody  more 
accuracy,  better  telescopes  and  workmanship  than  any 
other.     Send  for  Catalogue  o2. 

BUFF  &  BUFF  COMPANY.   Boston.  Mass. 

Jamaica   Plain   Station 


TELL  VS  YOVR  WANTS 

If  you  desire  information  concerning  any  tools,  supplies  or 
m;-chinery,  or  books  on  any  subject.  If  you  are  in  the  market 
for  anything  send  us  a  postal  card  and  we  -hIII  notify  the 
leading  dealers  or  manufacturers.  No  matter  what  it  is,  tell  us. 
EnginebbingContbactibg,  335  Dearborn  St.,  ChicaK<'. 


F.  D.  CROFOOT  .\'.  NIELSEN 

Printine  by  Llcctrlc  Liuhl 

Crofoot,    Nielsen    &    Company 

BLUE    PRI.NTERS 
Blue  Printing,  Black  Printing  Blue  Line  and  Color  Printing 

Special   Service  Always — Speed    and    RESULTS.     Big    Floor  Space  and 
Equipment  for  Rush  Orders. 

167-169   E.   Washington   Street,   CHICAQO 

Phone  759  Main 


LOSti.  \\  1  IH  MA(iMFMN<i 
GLASS  LNDICATOR 


MIDGET  SLIDE  RULE 

Drawing     Materials 

and    Surveying 

Instruments 

WRITE  FOR  CIRCULAR  No.  7 

KOLESCH  &  CO.,    142  Fulton  Street,  NEW  ^  ORK 


EVERETT=McADAM 

COSTINLOLS  CLI.CTRIC 

BLUE  PRINT 

Machine 

Easy  to  operate,  compact,  self- 
contained,  noiseless,  small  amount 
of  current,  perfect  contact,  uni- 
form tone,  variable  speed,  eco- 
nomical. 

Revolute  Machine  Co. 

525  West  4Sth  St.,  NEW  YORK 

Fitrtiwr  information  and  List  of 
Users  upon  Request 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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What  Is 
Petrolhhic  Pavement? 


It  is  a  liustless,  noiseless  and  tlioroughly  water  proof 
pavement,  at  one-sixtli  tlie  price  of  asphalt  and  one-third 
the  price  of  macadam.  Streets  have  been  laid  by  this  sys- 
tem between  five  and  six  years  without  repair  and  are  in 
first-class  condition  to-day ;  therefore,  it  has  passed  the 
experimental   stage. 

It  is  a  system  of  impregnatinj;  the  natural  soil  of 
streets  and  highways  with  a  heavy  asphaltic  oil  by  use  of 
a  5,ooo-ix)und  Pctrolithic  Rolling  Tamper  This  Roller  is 
filled  with  teeth  or  spikes  which  project  seven  inches  from 
its  surfacae ;  on  the  end  of  each  tooth  is  a  head  resembling 
a  sheep's  foot,  with  a  surface  of  about  2x3  inches.  These 
teeth  are  forced  into  the  freshly  plowed  streets  to  their 
full  length  by  the  immense  weight  of  the  Roller  which 
passes  back  and  forth  over  the  street  until  a  base  is 
formed  practically  as  hard  as  rock ;  then  heavy  asphaltic 
oil  is  applied  which  is  thoroughly  cultivated  until  every 
particle  of  the  soil  is  mixed  with  asphaltic  oil ;  the  Rolling 
Tamper  is  next  applied,  passing  to  and  fro  times  in- 
numerable over  the  street  until  its  tampers  ride  higher  and 
higher  above  the  base  until  they  eventually  ride  on  the 
surface  of  the  completed  street,  which  is  then  as  dense  as 
the  densest  hard  pan.  Three  or  four  applications  of  heavy 
asphaltic  oil  are  used,  a  gallon  per  square  yard  at  each  ap-. 
plication,  the  amount  depending  largely  upon  the  nature  of 
the  soil  to  be  worked.  In  clay  or  adobe  soil,  especially  where 
a  street  is  subjected  to  heavy  city  traffic,  a  surface  coat  of 
two  or  more  inches  of  clean  sand  is  recommended ;  this 
sand  is  incorporated  with  the  oil  by  the  use  of  the  Rolling 
Tamper  and  is  finished  with  a  heavy,  smooth  roller.  This 
system  produces  satisfactory  results  in  every  class  of  soil 
on  which  it  has  been  tried  from  heaviest  clay  to  lightest 
beach  sand. 


By  the  Petrolithic  system  yon  can  secure  a  solid  layer 
of  asphaltic  pavement  about  four  inches  in  thickness  on  a 
solid  tamped  base,  that  will  wear  indefinitely  and  without 
chuck  holes,  as  the  Roller  Tamper  finds  all  soft  spots. 

Many  of  the  most  elegant  and  exclusive  residential 
tracts  in  the  vicinity  of  Los  Angeles  have  used,  or  have 
contracted  for  this  pavement.  The  following  cities  have 
adopted  the  Petrolithic  system:  Los  Angeles.  Pasedcna, 
Monrovia,  Hollywood,  Long  Beach,  Santa  Monica,  Ocean 
Park,  Fullerton.  Glendale.  Redlands,  Berkeley,  Bakersfield. 
Vallcjo,  Belvedere,  Visalia,  Orange.  South  Pasadena.  Al- 
hambra,  San  Luis  Obispo  and  St.  Joseph,  Mich.  The  fol- 
lowing parks  and  boulevards:  Oak  Knoll,  Beverly  Hills, 
Victoria  park,  Ridgewood  park,  Oneonta  park,  Vermont 
Avenue  Square,  Los  Angeles- Pasadena  boulevard,  San 
Jacinto  boulevard  and  the  Palisades.  Many  other  cities, 
parks  and  boulevards  are  preparing  specifications  which 
they  expect  to  adopt  and  use  during  the  early  spring 
months,  as  it  is  a  well-established  fact  that  the  best  results 
are  obtained  where  streets  have  secured  several  months  of 
sunshine  before  cold  weather,  as  the  sun  draws  out  the 
volatile  matters  from  the  oil,  making  a  hard,  durable  pave- 
ment. 

If  interested  in  roads  or  paving,  write  for  the  splendidly 
illustrated  catalogue  of  the  PETROLITHIC  PAVEMENT 
COMPANY,  236  Pacific  Electric  Building,  Los  Angeles. 


KELLY -SPRINGFIELD  ROAD  ROLLER  CO. 


BlrRtn  Hold  KulhTi^  AIITjiifs   AM  Hlz<'«, 

U«pr  Kli[hl..n  Hundred  In  Iw.     BalUrBrllon  l.atranlp<>d.  SPRINGFIFI    D       0 

Srnd  fdr  CalalotruP  KO'    1 
PHILADKLPHIA  OFFICE,  :;i.12  LAND  TITI.K  BI^ILDING 


PRINTERS  of 

Contractors'  Books  and  Bl^ks 
Railroad  Ticket  Systems 
Railroad  Folders  and  Time  Cards 

MANUFACTURERS  of 

Railroad  Ticket  Cases 
Railroad  Otfice  and  Station 
Supplies 


Rftliroad  Printers 
»od  St«tion«r» 


302-304  dark  Street^l 


J 


CHICAGO 


THE  GLOBE-WERNIGKE  GO. 

COMPLETE  OFFICE 
OUTFITTERS 


Mot  only  the  best  TypewTiter  Desks,  but 
the  best  Roll-top,  Flat-top,  and  Book- 
keepers' Desks,  Office  Chairs,  etc. 

224-225  Wabash  Ave..  Chicago 
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pressors  and  over  350    Ingersoll -Rand  Rock  Drills  are  in  use. 


H 


DAVIS 


fifi 


CALYX 

DIAIVIONDLEISS 


J5 


CORE  DRILL 

.Modern  construction  demands  the  use  of  the  core  drill  for 
soundings  to  determine  the  strata  underlying  the  work  as 
a  prelimin;iry  to  estimates  of  contract  costs  for  building 
and  bridge  pier  foundations,  tunneling,  dam  work,  etc. 
The  element  of  chance  is  thus  eliminated.  In  such  investi- 
gations success  depends  upon  the  economy,  and  in  even 
greater  degree  upon  the  reliability  of  the  core  drill  used. 

The  Calyx  Drill,  in  any  material,  produces  a  larger  and 
more  perfect  core  than  any  other  known  method  and  at  a 
cost  from  30  per  cent  to  50  per  cent  less.  The  total  cost  of 
a  complete  Calyx  equipment  is  often  less  than  that  of  the 
diarrionds  alone  for  a  diamond  drill  of  equal  capacity. 


ROCK  DRILLS 
AIR  TOOLS 


AIR  COMPRESSORS 
HAMMER  DRILLS 


NGERSOLL-RAND  CO. 


"Calyx"  DhlHn  the  Pennsylvania  R-  R.Tunrel  under  the  Hudson  Chicago 
River,  making  soundings  for  the  tube  supports.  On  the  subaque-  Bo^toi 
ous  tunnel  work  in  New  Vork  City  93  Ingersoll-Rand  Air  Com-         ^'  ^*  ° 


Me 
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Pittsburgh 
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Los  Angeles 


11  Broadway 
NEW     YORK 

Seattle  [Jenver 

Montreal  Toronto 


Philadelphia 
Birmingham 
San  Francisco 
\'ancouver 


St.  Louis 

Butte 

Salt  Lake 

Halifax 
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Why  Proposal  Advertisements 

Should  be  Published  in 

ENGINEERING-CONTRACTING 

The  readers  of  Engineering-Contracting  are  en- 
gineers and  contractors.  There  are  10,000  of  these 
readers  and  their  names  make  the  most  select  list  of 
active,  capable  and  prosperous  engineering  contractors 
on  record.  This  is  not  a  baseless  assertion.  There  i  ■. 
a  reason  for  its  truth.  The  reason  is  that  in  this  pa- 
per, for  the  first  time  in  the  history  of  engineering 
journalism,  alt  mtrn  interested  in  construction  can  obtain 
a  continuous  course  of  instruction  in  construction . 
And  when  we  say  construction  we  mean  construction — 
not  designing  or  calculating  or  drafting  or  testinj;. 
Engineeri.ng-Contr.\cting  is  a  construction  p.-iner 
and  is  read  by  men  who  do  construction  work — 'io:c 
men  are  the  men  your  proposal  advertisement  for  cot:- 
struction  work  should  reach.  One  trial  will  prove  that 
it  does  reach  them. 

ENGINEERING-CONTRACTING 

3~5  Deai^orn  Street,  Chic-170 


Portable  Railways 

FOR  CONCRETE  WORK 


ARThUR'KDPCEL  Qj)|[!li4||j^ 


THIS  CAR 

Shows  our  double  side  dump  cur  built   in  capacities  of 

from  3,  1,  li  and  2  cubic  yards  and  gauge 

18  to  36  inches. 


ARTHUR 


KOPPEL  ^o^ 


PANY 


139  Morris  BIdg.,  New  York  1610  Machesney  Bldg.,  Piltsburt 

1 64 1 D  Monadnock  Block,  Chicago     \i\\\  Chronicle  Bldg..  San  Francisco 
Works:  Koppcl,  Pa.    P.  O.  Homewood,  Beaver  Co.  Pa. 
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"BROWNHOIST" 
LOCOMOTIVE  COALING  CRANE 


COMPLETE  CATALOG  •■E.2"  SENT  UPON  REQUEST. 


The   Brown    Hoisting  Machinery   Company 


Designers  and  Builders  of  all   Kinds  and 
Types  of  Cranes 


Main  Ofllcea  and  Works:       ClCVeland,     OHIO 


Branch  Odiccs:     PITTSBUHO.     NEW  N  ORK 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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IN  CLOUSER  CHAINS 

lies  the  solution  of  DRI\'IXG  machinery  efficicntU  f.,r 
Outdoor  and  Indoor  work.  Repairs,  delays  and  power- 
loss  are  reduced  to  the  lowest  point. 

In  short  and  long  centers  the  CLOUSER  LINK 
CHAIN  performs  more  work  than  all  others  because  oyicr- 
ating  on  the  principle  of  a  pinion  gear 


W'rilc  /or  our  Catalog  Giving  Full  Information 

LINK  CHAIN  BELT  COMPANY,  ^Iv^Voii^'l^lT 


Chicago,  111.,  Burrell  .\Ilg.  Co. 

Philadelphia.  Pa..  Standard  Sup- 
ply &  Equipment  Co. 

Bridgeport.  Conn..  Branch  303 
Warner  Bldg. 

Washington,  D.C.,  Murray  Eng.Co. 

Erie.  Pa.,  H.  P.  Weller. 

Nortolk,  Va.,  Gen'l  Eng.  &  Supply 
Co..  Board  of  Trade  Bldg. 

Cincinnati.  Ohio.  William  T.  John- 
son Co. 


Cleveland.  O..  McArthey  &  Pae. 
Baltimore,  Md.,  Aumen  Machinery 

&  Supply  Co. 
New    Orleans.     La..     Gibbens    & 

Stream. 
Minneapolis,    Minn..    Moulton    & 

Evans. 
Kansas  City.  Mo.,  Lewis  Supply  Co. 
Pittsburgh, Pa. .Branch. Park  Bldg. 
Altoona. Pa,, Monarch  Mach''-Wks. 
Wheeling,  W.  Va.,  B.  E.  Adams. 


The  Blaw  Collapsible  Center 

FOR  SEWERS  AND  CULVERTS 


7-ft,  form  in  use  on  Philadelphia  Subway. 

Centers  Leased — Not  Sold. 

Saves   time,  saves  labor,  saves 
trouble. — Gives    better  results. 

Write  for  booklet. 

Blaw  Collapsible  Steel  Centering  Co. 

Westinghouse  Building  Pittsburg,  Pa. 


Our 
Specification  Bool< 


JUST  ISSUED 


DRY  AS  THE  DESERT 


K 


The 

Hydrolithic 

System 

of 

Waterproofing 


E.  J.  W.nslow  Co, 

Chicifo,  U.  S.  A. 


XRMANENT 
E  PYRAMIDS 


Our  Specification  Book  which  we  have  just  published  will 
give  any  engineer  who  sends  for  it  an  excellent  idea  of  the 
great  scope  and  the  many  applications  of 

The  Hydrolithic  System 

This  book  contains  a  series  of  carefully  detailed  drawings 
■  and  explanatory  text  which   show   why   the    Hydrolithic 
System  has  attained  its  po,sition   of   preeminence    among 
the  systems  of  waterproofing. 

{This  book  sent  FREE  upon  rcqiwst.) 

E.  J.  WINSLOW  CO. 

Consulting  &   Contracting  Engineers  &    Manufacturers 
of  Waterproofing 

138  Jackson  Boulevard 
CHICAGO 


\l  MLIARN 

The  Waterproofing  Co. 

New   \  ork  Bos' on 

PitlsbuTK 
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Our  Steel  Plant  Covers  an  Area 
of   I09,f  42  square  feet. 


Steel  LaKRin^  Frames  an<l  LagjjilK  Invented  by  Iteorxjc  \V  Jackson,  and  used  by 

George  W.  Jack  on.  inc..  in  the  coistmction  ot  ISx  13-ft.  Subway  Tunnel  of 

Illinois  Tunnel  Co..  under  U.  S.  Post  Office  BuildinK.  Chicago. 


We  desire  to  announce  that  we  are  prepared  to  furnisli  estimates  to  arclii- 
tects,  engineers  and  corporations  for  the  fabrication  of  steel  in  all  shapes,  or 
for  the  manufacture  of  special  machinery.  We  would  also  be  pleased  to  send 
you  catalogues,  descriptive  of  the  use  of  steel  sheeting,  steel  ribs  £ind  lagging 
for  moulding  concrete,  estimates  and  plans  for  tht.-  construction  of  subways, 
tunnels  and  lieavv   foundations. 


PLEASE  tell  our  advertisers  WHERE  you  sa.v  their  advertiseneit 
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Two  Definitions  of  Mixing 

What  is  mixing?  A  competitor  gives  us  the  fohowing  definition:  "Mixing  is  tearing 
two  particles  of  the  same  material  apart,  and  placing  a  i)article  of  a  different  material  bet- 
ween them."  Our  definition  is  different.  It  defines  mixing  concrete  as  smearing  or  luting 
each  particle  of  sand  with  cement  paste  and  each  particle  of  aggregate  with  mortar  paste. 
Disintegration  is  not  mixing.  Disintegration  tears  the  particles  of  aggregate,  sand  and  cement 
apart.  It  does  well  enough  perhaps  when  dry  materials  are  to  be  mixed  because  in  dry 
materials  the  fine  particles  are  free  tt)  fall  between  the  coarser  particles  when  they  are  torn 
apart.  But  cement  paste  is  not  a  dry  material;  it  is  a  very  wet  and  sticky  material.  The 
only  way  that  it  can  be  made  to  cover  the  sand  and  r^'jregate  is  to  rub  the  various  particles 


together  until  each  coarser  particle  is  smeared  with  a  paste  of  the  next  finer  particles.  No 
more  intimate  and  homogeneous  a  mixture  is  required  anywhere  than  is  required  in  mixing 
cement  and  mortar  pastes  for  test  briquettes.  In  the  best  cement  testing  laboratories  this 
paste  is  invariably  mixed  with  the  hands.  It  is  not  mixed  by  stirring  the  mass  with  the 
fingers  but  by  squeezing,  rubbing  and  pressing  the  mass  together  with  the  palms  and  fingers. 
It  is  ess^^ntially  a  kneading  process  and  it  is  by  a  kneading  process  that  the  Chicago  Improved 
Cube  Mixer  mixes  concrete.  It  folds  and  refolds  the  mass  of  aggregate,  sand  and  sticky 
cement  paste,  pressing  and  squeezing  and  rubbing  the  particles  together.  This  is  mixing 
not  disintegration.  Send  for  our  form  letters  and  Catalog  No.  9  describing  the  Chicago 
Improved   Cube  ^'Ii>^er  process  of  mixing  concrete. 


MUNICIPAL  ENGINEERING  &  CONTRACTING  CO. 

New  York  Office,  90  West  Street  Railway  Exchange,  Chicago,  111. 
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Thew  Shovels  Swing  a  Complete  Circle 
They  Excavate  on  All  Four  Sides 

The  picture  pnnte<l  here  of  a  Thew  Steam  Shovel 
in  operation  illustrates  one  of  the  things  that  makes  it 
such  an  exceptional  tool  of  its  class.  The  shovel  is 
mounted  Ike  a  traveling  crane  so  that  it  can  not  o.-.ly 
travel  along  the  work,  but  it  can  swing  around  a  com- 
plete circle  and  dig  equally  well  on  all  four  sides.  When 
these  facts  are  coupled  with  the  fact  that  the  operating 
force  can  be  varied  as  the  required  output  varies,  it  is 
readily  seen  why  the  Thew  Shovel  meets  a  set  of  con- 
ditions that  the  ordinary  shovel  does  not  meet  be- 
sides meeting  all  the  conditions  that  the  ordinary  shovel 
does  meet.  The  Thew  Shovel  is  compared  above 
with  a  traveling  crane — note  that  by  unshipping  the  dip- 
per it  can  be  transformed  into  a  veritable  traveling 
crane  and  used  for  all  purposes  for  which  such  a  crane 
is  suitable.  It  has  been  so  used  for  erecting  structural 
steel. 

Write  for  catalog  No.  10  and  for  circular  giving  the 
cost  of  excavating  a  cellar  with  a  Thew  Shovel. 


THE  THEW  AUTOMATIC  SHOVEL  COMPANY.  Lorain.  Ohio 
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STEAM   DREDGES 

We  originated  tiie  Power  Hank   Spuds  and  arc   fully  pro- 
tected by  U.  S.  Patent.   All  infringements  will  be  prosecuted 

Steel  Gear,  Return  Flue  Boiler,  Plain  Helt  Frictions,   Up-to-I)atc 
Practical  AVoney  .Maker,  Built  to  Run  Without  Repairs. 

Our  Dredges  are  known  all  over  the   country,   and  every  owner, 
operator,  runner  and  cranesman  of  a  Fairbanks  Dredge  is  our  friend 

SEa\D  for  catalog  No.  "D" 

The  Fairbanks  Steam  Shovel  Company 

.MARION,  OHIO,  U.  S.  A. 

J.  E.  MARBAUCH.  General  AKent.  Monterey.  Ind. 

JICRRV  SHKRWOOI).   Minnesot.i  Acent,  I.itehficl.J,  Minn. 


ATLANTIC    STEAM    SHOVEIL 

Commends  Itself  To  Users  For  Its 

Simplicity  of   Design 

Better  and  More   Efficient  Boiler 

Easy  Steaming  and  Low  Fuel  Consumption 

Fewer  Breakdowns  and   Low  Repair  Cost 

ATLANTIC    EIQUIRIVIEIISIT    COIVIPANV 

Railway    Exchange,   CHICAGO  III    Broadway,    N  El W  YORK 


The  Tidewater 
Bottom  Dumping  Bucket 


f  to  2J  yard 
Buckets  in 
Stock 


The  Tide  Water  Iron  Works 

HOBOKEN,  N.  J. 


The   Page  Patented   Bucket 


Capacities: 

ito2t 
Cubic  Yards 


The    Latest    Successlul 
Two- Line 

AUTOMATIC- 
DUMPING- 
SELF-LOADING 
POWER-SCRAPER 


Manufactured  by 


PAGE  &  SHNABLE.  General  Contractors 
1002  Security  Building  -  CHICAGO 


CYCLOPEAN   Bottom  Dumping  BUCKETS 

For  Handling: 

Concrete,  etc. 

Can  NOW  supply 
from     STOCK 


CYCLOPEAN  IRON  WORKS  CO. 

402-404  Clarcmont  Avenut 
JERSEY  CITY.  N.  J. 
Writt  for  Catalog  E-C 


PLEASE  *oW  CVT  Htre'tJssTS  WHERE  you  saw  their  advertisement 
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I 


Observe  the  stefi> 
Anfile  of  Bottom. 
It  dumi>s  clean. 


BUCKETS 

THE  "EXCELSIOR"  B01T0M  DUMPING  BUCKETS 

meet  the  approval  of  all  contractors,  because  the  tilting  bottom  empties  the  contents  with 

quick,  clean  and  sure  discharge  at  less  cost  for  time  :uul  labor  than  any  others  invented. 

One  Man  operates  it. 

One  Pull  discharges  it 

r^        m  ...  Note  ball.    Easy  to 

One  Place  receives  It  hook   onto    and 


Our  ilhi'itrated  oataloi;  .Xd,  ."lO-D  i;ives  many  reasons  WIIV 


strenfrthcns  the  sides. 


I  G.  L  STUEBINER  IRON  ^OKKS,  W.  12th  St.,  Long  Island  City,  N.Y.  [ 


You  Can  Cut 
Expenses 


with  either 


Hayward  Orange  Peel 
^  Clam  Shell  Buckets 

Operated   by   Hayward   Digging  .Machinery 
Our  Catalog  upon  request 


THE  HAYWARD  CO. 

97=103  Cedar  street  NEW  YORK 


The   most    durable    bucket   ever   built 


FURNACE    SPECIAL 

For  Handling 

Granulated  Slag 


One    nt    s< '.  ■  n    3    yard 
COAL    BUCKETS 

Furnished 

HevI   &    Patterson 

Pittsburg,  Pa. 


One  of  five   3  yard 

COAL    BUCKETS 

Furnished 

The  Dodge  Coal  Storage  Co. 

Phila.,   Pa. 


The  Faivrette 
Clam  Shell  Bucket 


OXE  TOX   SINGLE   ROPE        « 
ORE  BUCKET  JN 

Operated    with    Single    Drum 
Furnished 
M.  .\.  Hanna  Co.  y 


One  of  two  3  ton 

ORE   BUCKETS 

Furnished 

Pickands.    Mather  &  Co. 

Cleveland,    O. 


THE   G.  H.   WILLIAMS   COMPANY  Z 

1551  Rockefeller  Building  Cleveland,   OktO,    U.   S.  Ji.      -p 

THE  BEST  DIGGER  ON  EARTH  S 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertise-nent 


Aujjust  7.   1907. 
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SYMONS  GYRATORY  CRUSHER 


Sold  on  Guarantee 


LOOK  AT  IT! 


Half  the  Height,  size  for  size,  of  other  Gyratory 

Oushers. 

Greater  Crushing  Area,  hence  Greater  Capacity. 
Never  heats.     Uses  less  oil.     Wears  longer. 
Think  of  it,  and  write  for  Catalogue. 

Fifty  already  sold  to  users  of  other  Gyratory 

Crushers. 


Contractors'  Supply  and  Equipment  Co. 

Main  Office,  305  Old  Colony  Building,  Chicago,  ill. 
170  Broadway,  New  York 


THE  FERGUSON  CONTRACTING  CO. 


Railroad 
Contractors 


69  Wall  Street 
New    York,   N.   Y. 

Keystone   Building 
Pittsburgh,  Pa 


Construction  plant    Ni..    i   at  work  on   Franklin  and  Clearfield   Extension   Lake  Shore   and 


Michigan   Si^uthern    Railway. 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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XWIII      \o.  r,. 


VAULT  LIGHTS 


PASCHALL  INTERLOCKING  SYSTEM 

MAXIMUM  GLASS  AREA  GREATEST  CARRYING  CAPACITY 

MINIMUM     COST 

MAWUFAOTCRED  BT  . 

AMERICAN  3-WAY  PRISM  COMPANY 

134  North  lOth  Street,  PHILADELPHIA,  PA. 

Makers  of  -i  inch  and  5  inch  3-  Way  Prismatic  Tiles,  for 
Vertical  Glazing  in  hard  white  metal,  copper  plate  and 
solid  copper  bar.    Sheet  Prisms  in  stock  cases  and  cut  to  size. 

WRITE    FOR    CATALOGUE 


If  you  want 

Tools 

Supplies  or 
Machinery 

Or  if  you  desire  catalogs  or  prices,  or 
other  information  concerning  any- 
thing, send  us  a  postal  card  and  we 

will  notify  the  leading  dealers  or 
manufacturers.  We  have  unexcelled 
factlities  for  helping  those  who  are  in 
the  market  for  anything. 

Engineering  -  Contracting 

355  Dearborn  SI.,  Chicago 


FLORY 

Hoisting  Engines 


STEAM  AND 
ELECTRIC 

Adapted  for 
Mine  and 
Contractors' 
use.  Special 
boom  swing- 
ing engines; 
also  dredg- 
ing maclun- 
ery,  cahU-- 
w  ay  s  anil 
slate  machi- 
nery. 


S.  FLORY  MFQ.CO.,  Bangor,  Pa. 


American  Society 

°f 

Engineering  -  Contractors 


Early  last  year,  Halbert  P.  Gillette,  Managing 
Editor  of  this  journal,  issued  a  call  to  contractors 
and  engineers,  asking  them  to  join  in  forming  an 
American  Society  of  Engineering  Contractors. 
Mr.  Gillette  agreed  to  act  as  chairman  and  secre- 
tary of  the  Society,  pro  tern,  and  in  that  capacity 
has  received  several  hundred  applications  for 
charter  membership.  The  experimental  stage  is 
past,  and  a  large  membership  of  influential  men 
is  now  assured.  We  urge  every  contractor  and 
every  engineer  to  join  this  great  national  organiza- 
tion. One  of  the  main  objects  of  the  society  is  to 
secure  uniform  and  equitable  general  clauses  in 
engineering  specifications.  Another  object  is  to 
combat  the  inefficient  "day-labor  system"  of  doing 
public  work,  and  to  educate  the  public  to  the  true 
economy  of  doing  all  work  by  contract.  A  third 
object  is  to  have  a  voice  in  the  solving  of  all  social 
problems  affecting  the  welfare  of  contractors  and 
engineers,  such  as  the  problems  raised  by  labor 
unions.  A  fourth  object  is  to  exchange  ideas  on 
the  management  of  men,  the  operation  of  machin- 
ery, the  keeping  of  cost  records,  and  such  other 
business  as  would  naturally  come  before  a  national 
organization  of  this  character.  If  you  have  not 
already  applied  for  membership,  do  so  on  the 
accompanying  blank;  and  then  urge  your  friends 
to  join. 


HALBERT  P.  GILLETTE, 

Park  Row  BIdg.,  New  York 

Dear  Sir: 

I  am  desirous  of  becoming  a  charter  member  of  the 
American  Society  of  Engineering-Contractors,  provided 
the  dues  and  conditions  of  membership  shall  prove  satis- 
factory to  me  when  they  shall  be  decided  upon. 

Name ;• 

Occupation 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertise.Tient 
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THE   GOOD    ROADS    MACHINERY   CO. 

114  Liberty  Street,  NEW  YORK 

Telephone  8S0  Cortland 

Champion  Rock  Crushers,  Road  Machines  and  Road  Rollers. 

National  Dump  Wagons  and  Elevating  Graders. 
Pennock  Iron  Bending  Machines.     Contractors'  Machinery. 


THE  STROUDSBURG 

HOISTING  ENGINE 

For  Contractors,  Pile  Driving,  Quarries, 

Dock  and  Bridge  Building,  Sewer  and 

Railroad  Construction,  Conveying  and 

Operating  Trench  Machines 

and  for  all  work  where  a  stiff 

strong  engine  is  required. 

The  Stroudsburg 
Engine  Works 

Works:  Stroudsburg.  Pa. 

Sales  Dept.,      426  Perry  Buildinz, 

Philadelphia,  Pa. 


Locomotive  Cranes 

Browning  Engineering  Co. 
Cleveland,  Ohio 


Lidgerwood  Electric  Mast  Hoist 

This  new  type  of 
mast    hoist    fur 

buildinR  contract- 
ors, has  two  friction 
drums  of  the  regu- 
lar Lidwer wood 
style,  with  hancl 
brakes,  ratchets 
and  pawls  com- 
jjlete. 

The  s  w  i  n  K  i  n  R 
wear  is  mounted  on 
the  mast  opposite 
to  the  drums. 
Through  bevel 
Kearing  and  a  ver- 
tical shaft  it  drives 
a  pinion  which 
meshes  with  inter- 
nal teeth  on  a  ring 
bolted  to  the 
loundation. 

The  hoist  is  ope- 
rated by  a  250  volt 
direct  current  G.  E. 
motor.  It  has  a 
nominal  capacity 
of  4  000  lbs.  at  a 
speed  of  130  feet  per 
minute. 

The  strength  and 
rigidity  of  the  bed- 
plate  and  the 
method  of  mount- 
ing on  the  mast  in- 
sures an  absence  of  vibration  and  makes  a  sol;  1  j.:.  \  .  j.i-  -  -:.  :r-:ction. 

In  operation  one  of  the  drums  is  used  for  the  topping  lift  and  one  for  the 
hoisting  line.  By  means  of  the  swinging  gear  the  mast  and  boom,  with  the 
hoist,  are  swung  in  either  direction  while  the  operator,  standing  on  the 
platform,  always  has  his  load  in  plain  view. 

Send  for  full  particulars 

Lidgerwood  Mfg.  Co. 

96  Liberty  Street,  New  \'ork 

BRANCH  t      Philadelphia  Pittsburgh  Cleveland 

HOUSES  /      Chicago  Boston  Atlanta  Seattle 


The  Way  a  Derrick  is  "Ironed"   Determines  its  Practical   Usefulness 
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THE  "irons"  of  a  derrick  are  the 
details  on  which  most  design- 
ers fall  down.  They  "iron" 
the  old  way  because  they  do  not  use 
them,  we  use  them  that  is  why  we 
"iron"  them  differently.  The  mast 
irons  do  not  cut  away  the  timber,  the 
boom  end  irons  are  at  the  end  of  the 
boom  not  a  couple  of  feet  from  the 
end  and  the  mast  step  and  foot  block 
have  a  ball  and  socket  joint,  not  a 
pin  pivot,  therefore,  the  mast  does 
not  bind  when  it  swings  out  of  plumb. 
We  get  the  full  strength  of  all  our 
timbers;  we  get  the  full  reach  and 
"lift"  of  our  boom,  and  we  get  the 
greatest  possible  swing  of  boom  be- 
cause our  topping  lift  is  connected 
to  the  mast  bv  a  chain  and  not  by  a 
single  link.  These  are  "  practical" 
details  and  our  derrick  is  a  practical 
derrick. 

The  Terry  &  Tench  Co. 

Incorporated 

2173  Lexington  Ave.,  New  York  City 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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The  Kilbournc  &  Jacobs  Mfg.  Co. 


COLUMBUS,  OHIO,  U.  S.  A. 


NEW  YORK 
25  Broad  Street 


CHICAGO 
1741   Railway  Exchange 


Manufacturers  of  -'I 

The  ''K&J"  Pressed  Bowl  and  the  "Stagg'' 
Square  Bowl  Wheel  Scrapers 


THE  "STAQQ"  SQUARE  BOWL  WHEEL  SCRAPER 


FOUR  SIZES 

No.  1     —  9  Cubic  Feet  Capacity 

2  —12       

2/4  —  14       "     .     " 

3  —16 


We  also  manufacture  a  complete  line  of  Dump  Cars, 
Carts,  Plows  and  Wheelbarrows  for  Contractors'  Work 


Write  for  Catalogue 


Ausjiist  7,    Hp/. 
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•*Better   Than  the   Best  of   All  the  Rest" 

ARE   THE 


OLIVER 

12-YARD  CARS 


■  fill'    I    (\{ftO     ^^  ^"'''^  '^^  best  car  possible  regardless  of  cost.     None  can  adduce  an  argument  of 
O  sufficient    strencth    to  down  a  machine  that  is  doing  its  work  well,    and  that  Is  what 

the  OLIVER  Car  is  doing. 


The  Oliver  12-yard,  two-way  dump  car  in  a  dumped  position.      We  positively  guarantee  that  it  can  be  pulled  back  into  positioo 

i>y  .  ne  man  as  sho\vn 

NOT  E... 

Great  angle  of  body.  47  degrees 

All-steel  truck 

Great  Clearance  between  door  and  bottom 

Great  height,  lower  edge  of  body  is  from  top  of    rail,  inauring  clean  dump  and  clearance 

Automatic  coupler  and  air  brakes 

Thorough  bracing  and  trussing  of  body 

Car  M.  C.  B.  standard  throughout 

Will  pass  Interstate  Commerce  inspection 

WRITE     FOR    SPECIFICATIONS     AND     PRICES     TO     THE 

WM.  J.  OLIVER  MANUFACTURING  CO. 

Knoxville,  Tennessee 


i6 
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Jnr  A?NOLP  roMrANV 

ENGINEERS-CONSTRUCTORS 
eLECTHICAL  -  CIVIL-  MECHANICAL 

lai    UA  aA!.!.*     STRBBT 

CMtCAOO 


HENRY     A.    ALLEN 

M.  Am.  Soc.  M.  E. 
Verein  Deutscher  I,ngenieure 

ConsuUins,   Mechanical,   Electrical   and 
Hydraulic  Engineer 

1435  Flr.1  N.t.  B«nk  BIdg..  CHICAGO.  ILL. 


JOHN  W.  ALVORD,   C.  E. 

Consulting  Engineer 

For  Hydraulic  and  Sanitary  Works 

Hartford  Building, 
CHICAGO 


BURTON  J.  ASHLEY 

Mfm.  \V.  S..I-.  Kiw. 

CIVIL  AND  CONSULTING  ENGINEER 

Hydraulic  and  Sanitary  Engineering 

Sewage  Purification  and  Disposal  without  Sewers 

6515  Normal  Avenue,  CHICAGO 

Telephone  Normal  ^335 


RAY  S.  BLINN 

Locating   Engineer 

Special  attention  to  difficult  location  of  rail- 
ways and  ^eport^.  Fifteen  years'  successful  ex- 
perience with  large  railway  systems  in  the  United 
States  and  Mexico.     Permanent  address. 

Mount  Vernon.  Ohio,  U.  S.  A. 


A,    S.    BROWN,    JR. 

Contractors'  Bonds  and 

Liability  Insurance 

a  Specialty 

65  Water  Street  BOSTON.  MASS 

General  Agent 

Metropolitan  Surety  Company 

of  New  York 


WILLIAM  H.  BRYAN,  M.  Am.  Soc.  M.  E. 

Consulting.   Mechanical  and 
Electrical  Engineer 

Water  Works.  Power  Plants.  Heating  and  Venti- 
lation, Elevators,  Smoke  Abatement,  Etc. 


Lincoln  Truat  Building, 


ST.  LOUIS.  MO. 


CRANE    &    STURGIS 

Civil  Engineers  and  City 
.Surveyors 

Progress  Estimates  and  Final  Quantities 
Checked 

Excavations  and  Foundations  Measured. 

Proposals  for  Work — Engineering 

Design  and  Construction 

765  Tremont  Av«nue  NEW  YORK 

Telephone  714  Tremont 


WILLIAM  R.  CONARD 

As».<H\  M.  Am.  Si.*-   ('.  K.  ABf»<x\  M.  Am.  Soc.  M.  K. 

3  West  Broad  St.,  BURUNGTON.  N.  J. 

Inspection  of   Rails,  Bridge  Materials.  Building 

Materials  of  Iron  and  Steel,  Cars, 

Locomotives,  etc. 

SPECIALTY:     Inspection  of  Pipes  and  Specials. 

and  all  Water- Works  Materials. 


EDWARD  S. 

FARROW 

I.Htf  liistnirtor  lit  the  r. 
W  .'«l  I' 

S,  Mliitiiry  Acjidiniy 
)liit 

Coniulting  Railroad   ar 

d    Mining  Engineer 

Kxport  I-'X(inilimtlona  find  A(lvl.>*nry  RcptjrtH 
on  Railroad  and  othiT  rrnposltlons 

Phone  5896  Cortlandt 

143  Liberty  Street. 

New  York  City 

GRANBERY  JACKSON.  C.  E. 

Assoc.  M.Am.  Soc.  C.  E. 

Water  Supply,  Electrical  Plants. 

Water  Power.  Municipal  Improvement 

NASHVILLE.  TENN. 


DODGE    &     DAY 

Engineers  and  Constructors 

Drexbl  Bldc...  Phu.aijelphia 

U.  S.  Realty  Blug..  Nbw  York 

Operations  from  Inception  to  Completion 

Railways  —  Power    Plants  —   Industrial  Works 


W.  G.  KIRCHOFFER,    C.  E. 

Member  Western  Society  Engineers 
Consulting  Engineer 


Vroman  Building 


MADISON,  WIS. 


R.  S.  FEURTADO 

Consulting,    Mechanical,    Electrical,    Hydraulic 
and  Gas  Engineer 

Designs,  Plans,  Estimates  and  Specifications  for 
New  Plants. 

902  Great  Northern  Bldg.  CHICAGO 

Phone  Harrison  6037 


KNIGHT  &  HOPKINS 

Consulting  Engineers. 

ROME.  N.  Y. 

Designing  and  Supervising  Engineers  For 
Sewers.  Water- Works,  Water  Power  and  Mu- 
nicipal Work 


JOHN  M.  FARLEY 

M.  Am.  Soc.  C.  E. 

Consulting  Engineer 

1  Madison  Avenue.  NEW  YORK 

Water-Works.   Sewerage   and    Sewage    Disposal. 
Examinations  and  Reports. 


WILLIAM  D.  MARKS.  PH.  B.,  C  E. 

Consulting  Engineer  and  Statistician 

Offices.  623-624  Park  Row  Bldg..  NEW  YORK 

Electric  Railways,  Gas  Works 
Oil  Motor  Cars,  Electric  Lighting  Stations 


F  W    Freeborn,  M.  E.  J.  W.  Prince,  M.  M.  K. 

A.  H.  Place,  C.  E. 

The  Fres1)orn  Engineering  &  Construction  Co..  Inc. 

Consulting  Engineers  and  Contractors 

Deslpn  and  Construction  of  Cement  Plants, 
Helnforced  Concrete,  Electric  Railways.  Kefriper- 

ating  and  Power  Plants.  Waterworks,  Sewers, 

Surveys,  Kutlmates.  Keports. 
706-710  Heist  Bldg..      Kansas  City.  Missouri 


JAMES  B.  McCORD,  A.  M.  Am.  Soc.  C.  E. 

Civil  Engineer 

29  Broadway  NEW  YORK 

Water- Works,  Filtration.  Reports  on  Properties 
of  Public  Service  Corporations 


Rudolph  Hertng  George  W.  Fuller 

HERING  &  FULLER 

Hydraulic    Engineers 
anii  Sanitary  Experts 

170  Broadway.  NEW  YORK 

Specialties    Water  Supply.  Water  Purlflcatlon, 
Sewerage  and  Sewatje  Olspoeal. 


ALEXANDER  POTTER,  C.  E. 

Hydraulic  Engineer  and  Sanitary  Expert 

143  Uberty  Street.  NEW  YORK 

Sewerage  and  Sewage  Disposal 

Water  Supply  and  Purification 


J.    B.    HOGG 

Civil  and  Mining   Engineer 

UNIONTOWN,  PA. 

Railroad  Construction. 
The  Development  of  Coal  Properties 


J.  W.  HOWARD,  C.  E.,  E.  M. 

Consulting  Engineer 

ROAD  AND  PAVING  EXPERT 
AND  TESTING  LABORATORY 


1   Broadway 


NEW  YORK 


POUND  ENGINEERING  &  CON- 
TRACTING COMPANY 

Rookery  BuildinK.  CHICAGO 

Huild  and  Equip  Steam  and  Electric  Railroads, 
also  Industrial  Plants.     Examinations,  Re- 
ports,   and   properties  managed.    Se- 
curities taken  on  Meritorious 
Pit)  positions. 

NEW  YORK  OFFICE 
170  Broadway  NEW  YORK 


RICHARD    C.  HUSTON 

Member  W.  S.  E.  Civil  Engineer 

HATTIESBURG.  MISS. 

Specialties:  Water- Works.  Sewerage.  General 
Municipal  Work  and  Appraisals 


GEO.    W.   RAFTER 

M.  \m.  Soc.  C.  E. 

Water  Supply.  Sewerage  and  Sewage  Disposal, 

Concrete,    Masonry   Dams.    Hydrology, 

Hydraulics      Examinations, 

Reports.  Litigation.^.  Etc. 

195  Kenwood  Ave.  ROCHESTER,  N.  Y. 


GEORGE  W.  JACKSON.  Inc. 

Bridges.  Structural  Steel.  Machinery, 

Subways.  Tunnels  and  Heavy 

Foundations. 

169-179  W.  Jack.on  Boulevard 
CHICAGO 


RITTER    &    MOTT 

Consulting     Civil     Engineers 

Designers  of  Structures 
and  Foundations 

1707    Marquette    Building,  CHICAGO 
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W.  H.  SCHOTT 

Consulting.  Mechanical.  Electrical.  Hydraulic 
and  Heating  Engineer 

Designer  and  Builderof  "The  Schott  Systems" 

American  Trust  B]dg..  CHICAGO 


W.  U   STEBBINGS 

Civil  and  Consulting  Engineer 

Monadnock  Block, 
CHICAGO 

Specialties:    BridRe^  and   Steel  Construction 

of  Every  Description. 
Water  Supply,  Sewers.  Factory  Buildings,  etc. 


W.  W.  YOUNG 

Consulting  EnRineer 
St.  Paul  BuUdInc,  NEW  YORK  CITY 

Examinations.  Estimates 
and  Financial  Reports 


W.  S.   SHIELDS 

Civil  and  Sanitary  Engineer 

Water- Works.  Sewerage  Systems.  Pavements. 
Railroads 

1 20 1  Hartford  Building;  CHICAGO 

Telephone  Central  3871 


SNOW  &  BARBOUR 

Specialties: 

Water  Supply  from  a  Sanitary  Standpoint 
and  Sewage  Disposal 

Mechanical  Analysis  of  Sands 
Tremont  Building,  BOSTON,  MASS 


J.  G.  WHITE  &  COMPANY 

Incorporated 
Engineers,  Contractors 

4a-49  Exchange  Place,  41-43  Wall  Street 
NEW  YORK.  N.  Y. 

London  Correspondents: 

J.  G.  WHITE  &  COMPANY.  Limited 

9  Cloak  Lane,  Cannon  Street 

Canadian  Correspondents: 

CANADIAN  WHITE  COMPANY.  Limited 

Sovereign  Bank  Bldg..  Montreal 

Principal  Philippine  Ofi&ce:   Manila,  P.  1. 


Rensselaer     \ 
PolytechmV4^ 
Institute, 


\ 


^,    \        Troy,N.Y. 

local  omnunationspcorWed  for.  Sendtor  a  caUlu«n». 


% 


WANTED--ENGINEERS,  ELECTRICIANS 

and  all  users  of  Steam  and  Electricity. 
New  25  page  booklet  contaming  the 
Questions  asked  by  difterent  Examin- 
ing Boards  throughout  the  country. 
SE.\T  FREE : 

GEO.  A.  ZELLER  BOOK  CO.,  |, .\°o,ti' 


St. 
Mo. 


RALPH  M.  SNYDER 

Consulting  Architect 
Structural  Engineer  and  Contractor 

Fort  Wayne,  Ind. 

Specialty  Fireproof  Buildings 


CORNELIUS 

C 

VERMEULE 

Consultir 

g 

Engineer 

203  Broadway. 

NEW  YORK 

ARMOUR  INSTITUTE  OF  TECHNOLOGY 

Chicago,  Illinois 

Courses  in  Electrical.  Telephone.  Mechanical, 
Civil.  Chemical  and  Fire  Protecrion  Engineering. 
General  Science  and  Architecture.  Completely 
equipped  shops  and  laboratories:.  Department  of 
Tests  prepared  to  test  all  apparatus  and  material 
u;edin  the  several  branches  of  Engineering.  The 
Institute  Year  Book  will  be  sent  uf>on  application 


FOR  ALL 

BUILDING     PURPOSES 
SIngleand  Double 

MULVEY 

Stirrups  (or  Steel,  Wood  or  Concrete  Coostnic- 
tion.      Special  Stirrups  to    hook    over    I -Beams 

The  MULVEY  Stirrup  is  made  from  UNIVERSAL  ROLLED  BARS  and 
b  the  strongest  and  safest  on  the  market  Manufactured  to  Reqairement», 
Usl  Prices  and  Discounts  on  Request     Write  us  to-day  for  Catalog  "E" 

CHAS.  MULVEY  MFG.  CO.,  3509  So.  Ashland  Ave.,  Chicago 


LUCIUS   ENGINEERING  & 
CONTRACTING  CO. 

Engineers  and  Contractors 

Steel  Structures  and  Concrete  Construction 

Room  908,  Hartje  Building 

First   Avenue   and    Wood    Street 

PITTSBURGH,  PA. 
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NETALINED     BUSHINGS 

U>IKLESSi 

In  Tacklo  Illock  nml  Wire  I{m|h'  Shi-nvcji.  will  utatnl  up 
iindtT  lifiivicr  liNidtt  aiiti  will  lit»t  Ioukcc  ttiiin  any  uiIht 
hUFthliiif  niii'ti-, 

l.ct  UH  fcii'l  ymi  "T"  rlriMilrir  ifl  vlntr   rp«iil(»  olituttuxl 

mil  If  r  III  lint  ^^•Vl■^e  rotxlltloiitt.  ( 'atal<>^  m  ill  liilt-ri-ft  y.u. 

NORTH    AMERICAN    METALINE    COMPANY 

68  Wo8t  Avonuo,  luong  IslaDd  City.  N.  Y- 

(One  s  I'mri'  fnnii    I'crrU-ci 


RAILS  «nd  Switches,  INDUSTRIAL  TRACK 

STEEL  AND  WOODEN  CARS  for  all  Industrial  Pnrposeg 
LARGE  STOCK  on  Hand.     Special  Material  to  Order 
TWENTY  YEARS'  EXPERIENCE  Write  Dcpt.  26,  for  CataloR  I 

eR»iLRO«D  SPECIALISTS  /  4  \  fOK  *i-i  INDUSTRIES.    64  Broad  Street 
RNST  WieNER     ':;:,r' ' 

•COM  P>4  NY*  VOUXGSTOWN,  o. 
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STYLES 
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MERRILL 

OS. 

B  R  O  0  K  I 

Automatic  Air  Lock  and  Siphonic  Apparatus 

For  Operallnt;  Bacterlnl  Sewaiie  Filters,  Soptk-   Tank  System   of  Sewage   Disposal 

AUTOMATIC  SIPHONS  ^°J  {:rr„fst^l''^'ll?r''^ 

NO  MOVING  PARTS  IN  ANY  OF  OUR  APPARATUS 

PACIFIC  FLUSH  TANK  COMPANY.  184  La  Salle  Street.  CHICAGO 

Ka-tcrr.  .\i!(:-<y.  -12  Hrna.hvny.  Xc-w  York  City 


LET  IN- 
MOST LUMIN^AN^ 
HANDSOMEST 
LEAST  CO?"^' 
STRONG^ 


CAN  INSTALf 


CATAU    ^ 

THEBEReERt^ 
CANTON  OHIO 


NEW  YImK.  BOSTON,  fvula.. 

CHrCAso.Mi'jNEAPOLS.ST  LOU'S. 

S^NfBANCISCO.         


\Va?ash  ?T'NI. 
P1-TS8UB6. 
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'AMERICAN-^*'- 


Rope  Drive  Between  Separated  Buildings 


"Anicncan"  Waterproofed  Transmission  Rope  otTei  ■'> 
the  best  known  means  of  economically  transmitting 
power  between  the  separated  buildings'of  a  plant. 

It  is  not  affected  by  exposure  to  heat,  cold  or  mois- 
ture, and  does  not  stretch  in  service  because  it  is  hard 
laid  under  heavy  tension.  Write  for  our  "Blue  Book 
of  Rope  Transmission"  and  samples  of  "American"  Rope 

The  American  Manufacturing  Co. 

MANILA,  SISAL  AXD  JUTE  CORDAGE 

65  Wall  Street  Xevv  York  Citv 


TRANSMISSION  ROPE 


$45  00  to  $65.00  for 
BLOCK  MACHINE 


1  he  ab 
is  for  a 
outfit  lo 
high  Rr 
down  B 
LLO     K 


We  give  yon  a  choice  of  sixteen  diti'erenl  desi,i;n 
face  plates  that  will  fit  our  Combination  Machine, 
and  that  will  make  blocks  SxSxlG,  SxlOxKi,  and 
Sx  1:2x16,  We  can  furnish  same  tlesign  face  plates 
for  our  regular  .SxSxI6  and  8x10x20  machine.  Wc 
also  can  furnish  brick  attachment  for  the  SxSxI6 
regular  machine  that  will  make  eight  bricks  at  one 
time.  We  also  mantifacture  the  best  mixer  and 
the  only  flue  machine.     Send  for  catalog  to 

BURRELL  MFQ.  COMPANY 

206  \Nest  Avenue  B«AI)LF.Y,  ILLINOIS 
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;ill  liave  waited  with  interest  the  time  wlieii 
;•.  practical  trial  of  pier  construction  shouki 
ilcmor.strate  its  success  or  failure.  Mean- 
wliile  the  possihility  of  the  plan  has  hcen 
proven  in  another  place  and  on  another 
work.  The  construction  of  the  East  River 
tunnel  of  the  New  York  Rapid  Tnnsit 
Railway  developed  such  faults  in  align- 
ment and  level  that  reconstruction  in  part 
hecanic  necessary,  and  popular  apprehen- 
sion was  aroused  as  to  the  safety  of  the 
irnnel  slructurc.  To  allay  this  feeling  oi' 
insecurity  it  was  decided  to  underpin  the 
tunnel  tubes  as  well  as  to  correct  the  faults 
in  level.  The  progress  of  this  work  is  de- 
scribed in  another  column.  While  the 
work  of  underpinning  has  not  been  com- 
pleted, enough  of  it  has  been  completed 
to  establish  the  feasibility  and  safety  of  the 
task.  There  are  some  differences  between 
the  North  River  silt  and  the  East  River 
sand  strata,  but  they  do  not  seem  great 
enough  to  rank  the  North  River  underpin- 
ning work  as  greatly  more  dangerous  or 
difficult.  It  must  be  remembered  that  the 
underpinning  of  the  North  River  tunnels 
possesses  the  advantage  of  being  planned 
ahead.  The  inverts  of  the  North  River 
tubes  arc  provided  with  segments,  so  de- 
signed that  the  pier  shells  can  be  pas.sed 
through  a  perfectly  sealed  opening;  in  the 
East  River  work  described  in  this  issue,  a 
CONTENTS.  considerable    portion    of    the    invert    lining 

EniTOKi.vL :  '^'""^  t°  '^"^  renew^ed,  leaving  no  support  for 

Underpinning  Soft  Ground  Tunnels... 83       the  material  laid  bare  but  the  air  pressure 
Philadelphia    Filtration      Frauds      Arbi-       under    which    the    work    was    done.      Alto- 

(p.,(gfi 83       gether  the  successful   experience  in   under- 

\rticles  •  pinning  the   Rapid   Transit   tunnels   should 

Cost   of    Drilling    and      Blasting     Soft  go  far  toward  establishing  this  as  a  feasi- 

Shale  Rocks     Under     Water,     Using  ble  and  useful  type  of  tunnel  construction. 

Drill  Boats,  at  Ashtabula  Harbor,  O..83  

Cost  of  Creosoting  Piles  and  Ties 84  philadelohia         ^*^"     °^    °"^    readers 

Methods    Einployed    in    Reconstructing  _  f  ^vill     fail    to    recall    the 

the  Battery  Tunnel  of  the  New  York  Filtration        ^^^^    frenzy    into    which 

Rapid   Transit   RaiUvay   85  Frauds  the  usually  staid  citizens 

Summary  of  Tests  on  Reinforced  Con-  Arbitrated.       of    Philadelphia    worked 

Crete    Beams    at    the    University      of  themselves  a  couple  of  years  ago  over  "dis- 

Wisconsin  Laboratories   86       covered"  i'rauds  in  the  construction  of  the 

Methods   and    Costs    ....89       city's   $18,000,000   filtration   system.     For   a 

Proposed    British    Standard    Rules    for  jg^^.  months  charges  of  excessive   cost,  in- 

the   Design   of  Reinforced     Concrete  ferior    construction,    collusion    and    fraud 

Buildings     90       were     freely     made     against     city     officials 

Tree  Watering 'System   for  Parkway. ..94      and   contractors.     A   popular   uprising  was 
Engineer's   Pocket  Book  of  Reinforced  instigated,  the  "rats  were  cleared  from  the 

Concrete     •  -95       city  hall,"  and  a  reform  administration  was 

Catalogs    Worth    H.wing    97       inaugurated  with  cheers  and  effigies  burned 

Personals    98       in  the  market  place.     Then  the  people   set 

-       to    work    to    punish    the    offenders.      The 
Underoinnine  Some  three  years  ago       former   chief   of    the    filtration    bureau,    an 

^  when   the   plans    lor   the       engineer    without    a    previous    black    mark 

Pennsylvania  R.   R.  tun-       against    his   honesty   or   ability,   was   haled 
Ground  „ei^    under    the    Hudson       be.ore  the   courts  and  an   unsuccessful   at- 

Tunnels.  river  at  New  York  city  tempt  made  to  prove  his  connivance  with 
were  made  public,  engineers  w-ere  aston-  fraud.  When  it  came  the  contractors'  turn 
ished  to  observe  that  the  designers  of  the  to  stand  for  judgment  it  was  decided  for 
work  had  planned  to  support  the  tubes  some  reason  not  to  invoke  the  law.  but  to 
•on  piers  sunk  through  the  invert  lining  appoint  an  arbitrator  to  determine  the  con- 
to  firm  soil  beneath  the  unstable  bed  of  tractors'  culpability.  This  arbitrator,  an 
silt.  There  were  many,  doubtless,  who  ex-judge  of  the  state  supreme  court,  ren- 
questioned  the  possibility  of  accomplishing  dered  his  decision  on  Jnly  22.  The  decision 
the  task  laid  down  by  the  engineers,  while       is  too  voluminous  to  be  quoted  here,  but  in 

Copyright.  1907.  by  the  Myron  C  CLnrk  Piiblishin     Co.     All  rights 


general  the  arbitrator  holds  that  there  is 
no  evidence  of  fraud,  conspiracy  or  dere- 
liction of  duty  on  the  part  of  the  contract- 
ors or  any  ex-city  official  in  connection  with 
the  award  or  execution  of  the  contracts 
with  the  exception  that  a  certain  contract 
awarded  the  .McXichol  firm  while  Mr.  Mc- 
Nichol  was  a  member  of  the  city  council 
was  illegal.  The  profits  on  this  contract, 
amounting  to  $51,300,  are  forfeited  to  the 
city.  Deferred  payments  to  the  McNichol 
interests,  amounting  to  .some  $2,000,000, 
arc  ordered  paid  by  the  referee.  With  this 
decision  the  incident  of  the  Philadelphia 
filtration  scandals  becomes  a  matter  of  his- 
tory. Altogether  it  is  an  incident  which 
inspires  anything  but  pride  in  the  municipal 
dealings  of  the  Quaker  City — if  guilty,  as 
charged  by  the  people,  the  parties  con- 
cerned have  been  very  inadequately  pun- 
ished, if  innocent,  as  the  arbitrator  has  de- 
cided, they  have  been  unjustly  punished. 


Cost    of    Drilling    and    Blasting   Soft 

Shale  Rock   Under   Water,  Using 

Drill  Boats  at  Ashtabula 

Harbor,  Ohio. 

The  following  costs  of  drilling  and  blast- 
ing shale  rock  under  water  at  .Ashtabula 
Harbor,  Ohio,  have  been  furnished  by  Mr. 
E.  C.  Brown,  Jr..  Assistant  Engineer,  Lake 
Shore  &  Michigan  Southern  railway.  The 
work  recorded  is  subaqueous  excavation, 
the  finished  grade  being  about  21  ft.  below 
lake  level.  A.'ter  drilling  and  blasting,  the 
excavation  is  carried  on  with  dipper 
dredges.  This  work  is  being  done  to  pro- 
vide new  channels  and  slips  for  the  new 
ore  docks  of  the  Lake  Shore  &  Michigan 
Southern  Ry.  Co.  at  .\shtabula  Harbor. 

The  drill  boats  are  about  85  ft.  long  by 
30  ft.  wide  and  are  held  in  position  by  four 
spuds,  one  at  each  corner.  They  are 
equipped  with  Ingersoll-Sargent  steam 
drills  supported  upon  vertical  frames  hav- 
ing trucks  to  permit  of  the  drills  being 
moved  horizontally  along  the  edge  of  the 
boat.  The  drills  are  raised  and  lowered 
during  the  operations  of  the  drill  by  hy- 
draulic lifts.  The  boilers  furnish  steam 
for  operating  the  drills,  the  pumps  con- 
nected with  the  hydraulic  lifts  and  the 
electric  lighting  plant  and  other  machinery. 

Drill  boat  "A"  is  equipped  with  three 
drills  and  drill  boat  "B''  with  two.  The 
amount  of  explosive  used  is  about  J4  lb. 
of  45  per  cent  dynamite  per  lineal  foot  of 
drilled  hole.  .A  hole  is  charged  by  insert- 
ing sticks  of  dynamite,  with  the  exploders 
and  battery  wires  attached,  into  the  bottotii 
of  a  long  pipe,  the  battery  wires  leading 
out  through  a  slit  in  the  side  of  the  pipe. 
This  pipe  is  lowered  into  the  drilled  hole, 
the  dynamite  shoved  down  with  a  ramrod, 
and  the  pipe  withdrawn,  a  wire  spring 
clamped  to  the  dynamite  preventing  its 
coming  out  of  the  hole.  The  wires  are 
then  attached  to  the  battery  and  the  dyna- 
mite is  exploded.  The  operation  of  the 
other  drills   is  not   interrupted   during  the 
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tiiiK'  of  Iho  tiring.  About  ]/>  lb.  of  45  per 
lint  (lynainitc  is  used  per  cubic  yard  of 
blasted  material  place  measure.  In  ibis 
class  of  excavation  it  is  not  necessary  to 
drill  tbe  boles  more  than  from  6  ins.  to  i 
ft.   below   grade. 

Referring  to  the  performances  of  tbe 
drill  boat  "B"  it  will  be  noticed  that  tbe 
cost  of  drilling  and  blasting  at  nigbt  was 
nuicb  less  than  by  day.  This  is  due  to  the  . 
fact  that  tbe  work  is  done  in  the  open  lake 
without  protection  from  wave  action  and 
still  weather  prevails  more  often  at  niijht. 
making  the  operation  of  the  boat  less  diffi- 
cult. During  the  day,  a  day  breeze  often 
springs  up  as  the  sun  comes  up  and  goes 
down  as  tbe  sun  sets.  Oftentimes  this 
breeze  is  fresh  enough  to  stop  operations. 

Work  Willi  Drill  Boat  ".-1."— Drill  boat 
"\"  worked  days  only.  The  average  depth 
of  holes  was  6.15  ft.  and  their  average  dis- 
tance apart  was  6."  ft..  The  wages  paid 
labor  and  the  prices  of  materials  were  as 
follows,  a  ii-liour  day  being  worked: 

b'oreman    $4'-8s 

Drillers 3-30 

Helpers    2.42 

Fireman    •  • 2.20 

Blacksmith    300 

Blacksmith's    helper    2.20 

Coal,  per  ton 2.70 

Dynamite,  4.S  per  cent,  per  lb '  .15 

Electric   detonators,  per  dozen 30 

Tug    service    per    transfer... 5.00 

The  following  is  tbe  record  of  work  for 
the    month    of   May,    1907 : 
Rock    drilled    and    blasted 

4,744    cubic    yards     place 

measure. 

Total.  Per  cu.yd. 
2,134  lbs.   of  explosives  at 

15   cts   $    320.10    $0,067 

30  transfer^  at  $5  by  tugs.      130.10        .032 

ii  tons  coal  at  $2.70 89.10        .019 

l^d)or,  drilling  and  blasting     -320.10        ,067 
Lay     time,      due      to      bad 

weather  and  breakdowns.      107.68        .022 

Kei)airs 14/04  032 

Miscellaneous    I4'.24         .003 

IClectric    detonators     23.20        .005 

Interest   and   depreciation..       180.00         .038 

ri.744   '•""■    yl^    drilling   and 

blasting    at    28.5    cts $1,351.46     $0,285 

The  drilling  was  done  with  3^^  to  4-in. 
drills,  the  total  depth  of  hole  drilled  being 
2.853  ft.  The  total  amount  of  explosive 
used  was  2,134  lbs.,  or  0.75  lb.  per  lin.  ft. 
of  bole.  The  number  of  drills  sharpened 
was  38,  so  that  one  drill  was  sharpened  for 
each  75  lin.  ft.  of  hole  drilled. 

Work  With  Dm  Boat  ■■«.'■— Drill  lioat 
"B"  was  worked  day  and  night  shifts.  On 
the  day  shifts  the  average  depth  of  holes 
was  9.1  ft.  and  the  average  distance  be- 
tween holes  was  6.6  ft.  On  the  night  shift 
the  corresponding  figures  were  9.5  ft.  and 
6.6  ft.  Tbe  records'  of  cost  for  the  day 
shifts  and  for  the  night  shifts  for  tbe 
month  of  May,  1907,  are  given  separately. 
Record  of  Day  Shifts. 

Total.  Per  cu.yd. 
Rock    drilled    and      blasted 

6,460       cu.       yds.     place 

measure. 
3.219   pounds   of   explosives 

at   15  cents   $482.85      $.075 


7  transfers  by  tugs  at  $5..  35.00  .005 
41    tons   coal   at   $2.70.-...  110.70  .017 
I^-d)or,    driling    and    blast- 
ting 45103  .071 

Lay     time     due     to       bad 

weather  and   breakdowns  168.30  .026 

Repairs    105.20  .016 

.Miscellaneous     4.80  .000 

ICIectric    detonators 22.00  .003 

Interest    ,ind      depreciation 

on   plant    150.00  .023 

6.460    cubic    yards    drilling 

;uid  lil.isting  at  23.6  cts.  .$1,529.88  $0,236 
Tlio  drilling  was  done  with  3>4-i"- 
drills,  the  total  depth  of  hole  drilled  being 
4,004  ft.  The  total  amount  of  fxi)losivc 
used  was  3.219  lbs.,  or  0.804  lb.  per  lin. 
ft.  of  hole.  The  number  of  drills  sharp- 
ened was  68,  so  that  one  drill  was  sliarp- 
encd  for  t-ach  59  ft.  of  hole  drilled. 

Record  of  Nigitt  Shifts. 

Rock  drilled  and  blasted 
6.805  eu.  yds.  place  meas- 
ure. 

Total  Per  cu.yd. 

3.148    lbs.       explosives      at 

15    cts    $   472,20     $0,070 

7  transfers  by  tugs  at  $5 . .        3500        .005 

39  tons  coal  at  $2.70 105.30         .015 

Labor,  drilling  and  blast- 
iug 370.48        .054 

Lay      time      due      to      bad 

weather  and   breakdowns      193. 52         .029 

Repairs    38.18        .006 

Electric    detonators     22.20        .003 

Interest  and  depreciations 
on    plant     150.00        .022 

6,805   cu.   yds   drillins    and 

blasting   at   20.4c $1,386.88    $0,204 

The  driling  was  done  with  3^-in.  drills, 
the  total  depth  of  hole  drilled  being  4,218 
ft.  The  total  amount  of  explosive  used 
was  3,148  lbs.,  or  0.75  lb.  per  lin.  ft.  of  bole. 


Fuel  oil  is  being  used  to  a  considerable 
extent  on  the  Mexican  Central  Ry.,  and 
that  company  is  now  taking  4,000  barrels 
of  fuel  oil  daily  from  the  Mexican  Petro- 
leum Co.  All  new  engines  purchased  by 
the  Mexican  Central  are  equipped  for  burn- 
ing oil.  and  engines  are  being  constantly 
remodeled  in  the  general  shops  at  Aguasca- 
lientes.  Oil-burning  engines  will  be  soon 
placed  in  service  on  the  Chihuahua  and 
(juadalajara  divisions  of  the  Central 
Storage  tanks  are  being  prepared  at  Guada- 
lajara, Ynrecuaro,  Zapotian  and  La  Vega, 
and  metal  delivery  tanks  are  now  being 
erected. 


.\pplication  has  been  made  to  the  Federal 
Chambers  of  the  Swiss  government  for  a 
concession  on  behalf  of  tbe  Canton  of  the 
Orisons, for  the  Splugen  railway.  The  pro- 
jected line,  starting  at  Coire,  will  have  a 
total  length  of  over  52  miles.  The  maxi- 
mum gradient  is  26  per  1,000.  The  main 
tunnel  through  the  Splugen  will  be  17  miles 
in  length,  out  of  which  8.65  miles  would  be 
on  Swiss  territory.  The  total  cost  of  tbe 
line  is  estimated  at  $25,000,000. 


The  Cost  of  Creosoting  Piles  and  Ties. 

In  our  issue  of  July  3  we  gave  tlic  item- 
ized cost  of  burnettizing  ties,  the  total  cost 
being  $2.50  per  1,000  ft.  B.  M.,  or  io'A 
cent^  per  lie  of  7  x  9  ins.  x  8  ft.  The  fol- 
lowing data  relate  to  the  cost  of  creosot- 
ing ties  and  piles.  Creosoting  is  a  much 
more  expensive  process,  but  the  burnettiz- 
ing treatment  is  of  no  use  where  timber  is 
constantly  exposed  to  the  action  of  water, 
as  is  the  case  wherever  piles  are  used. 
Water  leaches  out  tbe  zinc  chloride  in  a 
comparatively  small  time  whenever  the  tim- 
ber is  constantly  submerged,  and,  even 
where  it  is  exposed  to  frequent  rains  the 
zinc  chloride  is  dissolved  little  by  little  un- 
til there  is  no  longer  enough  left  in  the 
timber  to  protect  it  from  the  fungus  of  de- 
cay. Could  some  one  devise  a  method  of 
filing  the  outer  pores  of  burneltized  wood 
with  some  water-proof  compound  it  would 
be  possible  to  use  the  zinc  chloride  for  pre- 
serving the  body  of  timber  that  is  ex- 
posed to  water.  For  example,  it  might  be 
practicable  to  treat  the  surface  of  bur- 
nettized  timber  with  the  Sylvester  process 
which  has  been  so  successfully  used  in 
water-proofing  masonry,  namely,  .by  coat- 
ing with  soft  soap  and  alum  in  such  a  man- 
ner as  to  fill  the  pores  with  a  curd  like 
precipitate.  Indeed,  it  might  be  practicable 
to  treat  timber,  first  with  zinc  chloride  and 
subsequently  with  creosote,  so  that  the  cre- 
osote would  form  the  outer  protective  shell. 

The  following  costs  represent  the  aver- 
age of  a  year's  work  in  a  plant  having  a 
capacity  of  500.000  cu.  ft.,  or  6.000.000  ft. 
B.  M.  per  annum. 

The  cost  of  treating  the  timber  was  as 
follows,  per  cu.  ft, : 

Cents 
per  cu.  ft. 

1.05  gals,  creosote  at   11.5  cents 12.08 

Fuel    ($3.50  per  ton)    and   other   sup- 
plies       1 .82 

Labor 3.75 

Depreciation,     maintenance     and     re- 
pairs   .  .   1,50 

Total 19,15 

This  is  equivalent  to  $16  per  i.ooo  ft, 
B,  M„  which  is  more  than  six  times  as  ex- 
pensive as  burnettizing, 

.'V  7  x,9  ins.  by  8  ft.  tie  contains  3.5  cu. 
ft.,  hence  the  cost  of  creosoting  each  tie 
was  67  cents,  as  compared  with  lo'X  cents 
by  tbe  zinc  chloride  process  (huniettiz- 
ing).  About  300,000  lin.  ft.  of  piles  were 
creosoted.  and  it  was  found  that  the  piles 
average  i,ri  en,  ft,  of  timber  per  lin.  ft. 
of  pile.  Hence  the  cost  of  creosoting  was 
21 14  cents  per  lin.  ft.  of  pile. 

In  analyzing  tbe  above  costs  per  eu.  ft. 
it  will  be  noted  that  the  item  of  deprecia- 
tion and  maintenance  is  1.5  cents  per  cu. 
ft,,  which  is  equivalent  to  $1,80  per  M. 
This  item  is  based  on  an  allowance  of  10 
per  cent  per  aiuumi  for  depreciation  of  a 
$75,000  plant.  |ilns  current  repairs  and  in- 
surance. 

For  coiuparative  figures  on  the  cost  of 
creosoting  tbe  reader  is  referred  to  Gil- 
lette's "Handbook  of  Cost  Data,"  page  489. 
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Methods   Employed  in  Reconstructing 

the  Battery  Tunnel  of  the  New 

York  Rapid  Transit 

Railway. 

The  Battery  tunnel  of  the  New  Voik 
Rapid  Transit  railway  is  a  twin  tuhe  cast 
iron  and  concrete  hned  tunnel  extending 
from  Battery  Park,  Manhattan,  to  the  foot 
of  Joralamon  street,  Brooklyn.  The  length 
of  the  tunnel  luider  the  river  is  6,550  ft., 
each  tube  is  15V2  ft.  inside  diameter  and 
the  two  tubes  are  parallel  and  25  ft.  apart. 
The  materia!  penetrated  is  rock  and  hard 
tarth  for  all  but  about  1,200  ft.  which 
.are  in  fine  stand  standing  well  when  con- 
fined but  being  very  unstable  when  dis- 
turbed and  water  soaked.  In  driving  the 
work  through  the  fine  sand  much  trouble 
was  had  in  keeping  the  shields  to  grade; 
the  shields  would  dip  and  before  the  dip 
would  be  controlled  the  advancing  tunnel 
had  been  carried  below  grade,  and  like- 
wise in  raising  the  shield  to  correct  the 
dip  it  would  rise  and  continue  above  grade 

Old  Segmert 

Poling  Board 
/^  ,  Filled  w 
'  th  brick 


Fig.   1 — Sketch   Showing    Method   of    Rec- 
tifying   Grades    of    Battery   Tunnel. 

for  a  space.  The  tunnel  in  consequence  ex- 
hibited a  succession  of  humps  and  dips  be 
hind  the  shield.  These  humps  and  dips 
were  increased  by  settlement  due  to  leak- 
age of  inaterial  in  from  the  working  face 
and  through  uncaulked  joints  in  the  lining. 
The  variations  from  theoretical  grade  due 
to  the  causes  mentioned  are  summarized  as 
follows  in  a  report  on  the  work  by  Mr. 
Kelson  P.  Lewis.  M.  Am.  Soc.  C.  E.,  to 
the  Board  of  Estimate  and  Apportionment 
<of  New   York  City : 

"North  Tube — Beginning  at  the  Brooklyn 
end  the  bottom  of  the  tube  is  about  4  ins. 
telow  the  theoretical  grade,  this  variation 
decreasing  toward  the  west  to  a  point  just 
east  of  Garden  place,  where  the  tube  sud- 
denly rose  to  9  ins.  above  grade,  then  grad- 
ually approached  true  grade,  crossed  it 
about  100  ft.  east  of  Hicks  street,  and  100 
ft.  west  of  Hicks  street  dropped  to  28  ins. 
"below  grade,  this  being  the  greatest  de- 
parture. Up  to  this  point  the  tunnel  is 
wholly  or  in  part  above  water  level.  The 
true  grade  was  recovered  in  the  next  100 
ft.,  and  from  the  bulkhead  line  the  tube 
bottom  w^as  mostly  above  grade,  the  max- 


imum distance  being  about  loH  ins.,  while 
at  one  point  it  fell  g  ins.  below  the  grade. 
After  crossing  the  bulkhead  line  the  tube 
continued  above  the  theoretical  grade  for 
over  500  ft.,  the  maximum  variation  being 

17  ins.  It  then  ran  very  closely  to  the 
true  grade  for  about  500  ft.,  and  within 
the  next   100  ft.  it  reached  a  maximum   of 

18  ins.  below  grade.  For  the  remaining 
200  ft.  before  the  rock  reef  was  reached 
the  grade  line  was  somewhat  irregular. 

"South  Tube — The  grade  of  this  tube 
from  its  easterly  end  shows  slight  varia- 
tions from  the  true  grade,  with  a  maxi- 
mum of  about  s  ins.  above  and  below,  but 
after  passing  Hicks  street  there  is,  as  in 
the  case  of  the  north  tube,  a  more  notice- 
able departure,  dropping  to  about  23  ins. 
below  the  true  grade,  which,  however,  was 
quickly  recovered,  and  was  closely  fol- 
lowed to  the  bulkhead  line,  the  maxinuuTi 
variations  in  this  distance,  which  is  about 
900  ft.,  being  3  ins.  above  and  somewhat 
less  below  the  true  grade.  In  both  tubes 
the  maximum  departure  from  grade  oc- 
curred just  west  of  Hicks  street,  or  at  the 
point  where  the  tubes  became  wholly  sub- 
merged." 

To  get  a  true  grade  for  the  track  neces- 
sitated, of  course,  the  filling  of  the  dips  and 
this  meant  that  the  required  clearance 
would  be  seriously  infringed  upon.  Recon- 
struction of  parts  of  the  finished  tunnel 
were,  therefore,  necessary.  At  the  same 
time  it  was  deemed  desirable  to  ensure 
the  future  stability  of  the  tunnels  by  sup- 
porting portions  of  the  tubes  in  the  soft 
material.  The  reconstruction  work  illus- 
trated here,  therefore,  includes  first  the 
work  of  rectifying  the  grades,  and,  second, 
the  work  of  supporting  the  tubes  against 
further    settlement. 

Rectification  of  Grade. — The  work  of 
rectifying  the  grade  consisted  of  elevations 
and  depressions  of  the  roof  and  invert  by 
removing  some  of  the  lining  segments  and 
replacing  them  with  other  construction. 
This  work  was  done  under  air  pressure. 
So  far  as  the  invert  changes  were  con- 
cerned, the  task  was  very  simple ;  the  old 
segments  were  removed  piecemeal  and  new 
ones  inserted.  The  roof  alterations  were 
more  complex  operations. 

A  working  platform  or  staging  with  a 
clear  trackway  beneath  was  first  built  in 
the  lower  part  of  the  tunnel.  From  this 
staging  the  necessary  roof  segments  were 
unbolted  and  then  jacked  upward  and  out- 
ward as  indicated  in  Fig.  i.  The  roof 
segments  were  first  jacked  upward  and 
poling  boards  driven  as  shown  to  support 
the  earth  above  the  side  segments  as  they 
were  jacked  outward.  When  the  segments 
had  been  jacked  to  the  required  position 
they  were  supported  on  radial  struts  car- 
ried on  timber  arch  centers. 

The  lower  part  of  the  tunnel  was  then 
relined  with  concrete  about  up  to  the 
haunches.  .\s  shown  by  the  drawing  the 
upper  portion  of  the  concrete  lining  on  each 
side  was  reinforced  with  curved  bars;  there 


were  three  l-in.  reinforcing  bars  for  every 
22-in.  ring.  The  roof  arch  was  constructed 
of  brick  and  the  space  between  it  and  the 
old  segments  was  brick  filled. 

About  2,676  ft.  of  invert  and  210  ft.  of 
roof  arch  were  reconstructed  as  described 
between  April,  igo6,  and  June,  1907,  with 
a  force  of  16  men. 

Underpinning  Tunnels.~'{'hi;  construc- 
tion designed  for  underpinning  the  tunnels 
is  shown  by  Fig.  2;  it  consists  of  a  .series 
of  transverse  concrete  pile  bents  spaced 
along  the  tube  at  irregular  intervals  ot 
about  so  ft.  Each  bent  consists  of  two 
concrete-filled  tubular  steel  piles,  spaced  7 
ft.  on  centers  transversely,  sunk  to  either 
hardpan  or  rock  and  capped  with  a  con- 
crete cradle   formed  around  the   bottom  of 


Fig.    2 — Sketch    Showing    IVIethod    of    Un- 
der-pinning   Battery    Tunnel. 

the  tunnel  shell.  The  piles  arc  20  ins.  in 
diameter,  and  are  made  of  '/2-in.  steel 
plate  in  sections  5  ft.  long.  The  sections 
are  simply  butted,  and  are  connected  by 
splice  strips  riveted  or  bolted  over  the 
joint,  outside.  .\  4-in.  jet  pipe  passes 
through  the  center.  Four  vertical  rods  01 
I -in.  square  steel,  in  lengths  correspond- 
ing to  the  shell  sections,  are  arranged  in 
the  interior  of  the  pile  in  the  manner  of 
reinforcing  rods,  and  at  the  bottom  of  the 
pile  are  brought  to  a  point.  The  succes- 
sive lengths  of  rod  are  jointed  by  lapping 
about  12  ins. 
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To  put  ilowii  a  l)i.'iu.  three  plates  of  a 
lining  ring  are  removed,  one  being  broken 
by  sle;igcs  or  jacks  to  enable  the  olber  two 
to  be  taken  out.  The  soil  below  is  tbcn 
excavated  to  form  a  trench  with  level  bot- 
tom, about  10  ft.  long  in  a  direction  trans- 
verse to  tie  tunnel  and  extending  under 
the  adjacent  ring  on  either  side.  Before 
the  foundation  is  completed,  plates  are 
taken  out  of  these  adjoining  rings  also, 
there  being  usually  a  total  of  irom  seven 
to  nine  segments  taken  out.  The  sides  of 
the  trench  do  not  require  sheeting  i.'  the 
air  pressure  is  kept  up  to  the  full  hydro- 
static- head.  The  bottom  section  of  each 
of  the  two  piles  is  then  set  in  place,  its 
lower  part  being  filled  with  concrete. 
Water  is  pumped  through  the  4-in.  jet  pipe 
and  the  piles  arc  forced  down  by  hydraulic 
ja;ks  butting  against  the  roof  by  means 
of  distributing  timbers.  When  one  section 
is  sunk  another  is  set  on  top  of  it  and 
jointed  to  it.  Concrete  is  then  filled  into 
the  pile  to  about  the  middle  of  the  second 
section  and  the  work  of  sinking  resumed. 
As  successive  secti9ns  are  added,  the  re- 
inforcing rods  and  the  jet  pipes  are  ex- 
tended. When  the  piles  reach  hard  bot- 
tom the  piles  are  completely  filled,  the  re- 
inforcing rods  splayed  out,  and  the  entire 
trench  filled  with  concrete  as  shown  in 
Fig.  2.  The  surface  Oi  the  concrete  is 
kept  4  to  6  ins.  below  the  outside  of  the 
lining  in  order  to  allow  the  last  plate  to  be 
slipped  in  from  the  outside.  Then  the  lin- 
ing segments  are  replaced  and  bolted  up. 
and  finally  the  space  between  concrete  and 
linin"-  is   grouted   under  pressure. 

The  work  of  reconstruction  as  described 
is  being  done  bj-  the  New  York  Tunnel  Co. 
as  contractors,  under  the  direction  of  the 
engineers  of  the  Rapid  Transit  Commis- 
sion. 


The  total  outlay  on  county  roads  in  tlie 
Province  of  Ontario,  Canada  during  the 
ten  years,  1896-1905,  represents  a  value  of 
$2i.cco.coo.  This  is  made  up  of  cash  ex- 
penditure of  $10,432,50^  and  10,510,900  days 
of  statute  labor.  This  includes  the  ex- 
penditure of  townships  and  only  a  portion 
o.'  that  made  by  counties  on  country  high- 
ways. The  expenditure  on  town  and  city 
streets  represents  a  large  additional 
amount.  The  maintenance  of  roads  by 
statute  labor  is  gradually  being  done  away 
with,  and  townships  are  putting  their  road 
work  on  a  cash  basis,  centralizing  the  su- 
pervision under  one  to  four  commission- 
ers, using  labor-saving  machinery,  building 
better  bridges,  and  in  many  ways  seeking 
greater  permanence  and  durability  for  the 
highways. 


Connnercial  service  was  begun  .Aug.  1 
over  the  new  all-.American  cable  laid  di- 
rectly from  New  York  to  Colon  by  the 
Central  and  South  .American  Cable  Co. 
The  contract  for  the  new  cable,  which  is 
2.263  knots  long,  was  let  Jan.  19.   190". 


Summary  of  Tests  on  Reinforced  Con- 
crete Beams  at  the  University  of 
Wisconsin  Laboratories, 

In  our  la^t  )>^uc  wi-  priiitvl  :in  abstract 
of  a  portion  of  a  bulletin  issued  by  the 
University  of  Wisconsin  giving  the  results 
of  some  tests  on  reinforced  concrete  beams. 
In  this  issue  the  remainder  of  the  abstract 
of  the  bulletin  is  given.  The  bulletin,  in 
addition  to  giving  the  general  observations 
on  the  action  of  reinforced  concrete  beams 
under  stress,  also  gives  separate  discussions 
to  particular  phases  of  the  subject,  such  as: 
The  early  appearance  of  minute  cracks  on 
the  tension  side  of  beams;  position  of  neu- 
tral axis ;  efficiency  of  different  methods  of 
reinforcing  in  preventing  inclined  tension 
failures;  and  tests  on  sixteen  8x11  in.  x  13 
ft.  beams.  The  first  two  subjects  were 
given  in  our  issue  of  last  week,  and  the 
last    two   subjects   are   given    herewith, 

V.\RIOUS     METHODS     OF    REINFORCING. 

The  proper  method  of  reinforcing  a  beam 
againjt  the  various  internal  stresses  is  a 
very  important  one.  and  as  yet  has  not 
been  satisfactorily  determined.  W'hen  re- 
inforced   concrete   first    came    into    general 

Iliad 


N°l 


r . 


^^M 


:7 


N°Z 


u- 


^^H 


N°3 


tcaJ     8' 


N°4 


/?' 


Fig.   5. 

use  it  was  thought  that  horizontal  rein- 
forcement was  sufficient,  and  the  peculiar 
features  which  often  occurred  were  usually 
ascribed  to  pulling  out  the  rods,  an  idea 
which  led  to  the  in\.ention  of  the  various 
forms  of  deformed  bars  now  on  the  mar- 
ket. It  has  been  found,  however,  that  even 
beams  reinforced  with  deformed  bars  often 
fail  along  inclined  cracks,  and  that  some- 
thing besides  horizontal  rods  is  necessary 
to  prevent  such  failures.  Stirrups  have 
been  used  extensively  with  this  end  in 
view,  but,  although  they  assist  in  carrying 
the  interral  stresses  to  some  extent,  their 
use  in  the  usual  manner  will  not  always 
prevent  inclined  tension  failures. 

Messrs.  Gilman  and  Kahn  used  stirrups 
in  a  number  of  their  beams,  and,  although 
these  beams  were  found  to  be  somewdiat 
stronger  than  those  without  stirrups,  they 
still  failed  to  develop  the  full  compressive 
strength  of  the  concrete  or  the  tensile 
strength  of  the  steel. 


.Another  meth<jd  used  in  their  tests,  and 
also  in  the  succeeding  ones,  was  to  bend 
the  horizontal  rods  at  an  angle  of  45  de- 
grees at  equal  intervals  between  the  load- 
ing points  and  the  support.  The  results 
of  all  these  tests  are  given  in  Table  III. 
The  beams  were  all  5x3  ins.  in  section  with 
a 'span  length  of  48  ins.  made  of  a  I  :2'< 
mortar,  and  reinforced  with  four  ^4-in. 
round  rods.  The  positions  of  the  loads- 
are  given  in  the  table.  The  rods  were  bent 
up  at  the  quarter  points  between  loads  and 
supports.  In  beams  13  to  24.  inclusive,  the 
first  rod  was  bent  at  the  point  of  loading, 
the  second  rod  was  bent  at  one  quarter  of 
the  distance  from  this  point  to  the  support, 
and  so  on;  thus,  no  rod  was  horizontal  all 
the  way  through.  In  beams  I  to  12.  inclu- 
sive, the  first  rod  was  bent  at  the  poir.t 
where  the  second  one  was  bent  in  the  pre- 
vious beam,  so  that  in  each  beam  one  rod' 
was  straight  over  its  full  length.  In  both 
cajes  all  of  the  four  rods  were  horizontal 
between  loads.  The  four  rods  were  tied  in 
a  bundle  so  as  to  make  the  .section  as 
nearly  symmetrical  as  possible  with  respect 
to  a  longitudinal  plane  through  the  center 
of  the  beam. 

With  the  exception  of  three  of  the  beams 
with  loads  at  or  near  the  center  all  these 
lieams  failed  by  inclined  tensions,  this  be- 
ing the  favorite  method  of  failure  of  all 
lieams  reinforced  with  only  horizontal 
rods.  The  failures  occurred  on  lines 
through  the  bent  rods,  the  rods  slipping 
soorer  or  later  as  the  bent  portions  were 
not  long  enough  to  offer  sufficient  adhesion 
to  carry  the  inclined  stresses.  Strictly  ver- 
tical shear  failures  were  obtained  in  several 
of  the  beams  of  this  set  which  had  the 
loads  applied  very  close  to  the  support.  The 
inclined  tension  failures  are  here  called 
shear  failures  and  the  same  term  is  also 
used  in  all  the  other  tables,  so  that,  except 
for  the  several  beams  in  Table  III.  which 
failed  by  vertical  shear,  wherever  a  failure 
is  called  a  shear  failure,  inclined  tension  is 
meant. 

.Another  method  of  bending  the  rods 
was  tried  with  better  results.  This  series 
consisted  of  four  beams  reinforced  as 
shown  in  the  diagram  Fig.  5  with  two 
rods  running  straight  through  and  two 
bent  at  the  loading  poiius.  The  inclined 
cracks  as  they  usually  occur  in  a  concrete 
beam  are  approximately  perpendicular  to 
the  direction  of  these  rods;  therefore, 
these  rods  should  be  very  efficient  in  pre- 
venting this  failure.  This  was  acmally 
found  to  be  the  case.  Series  G.  the  results 
of  which  arc  given  in  Table  IV,  was  de- 
signed for  the  special  purpose  of  determin- 
ing this  in  a  preliminary  way  and  all  the 
large  beams  made  later  were  provided  with 
this  system  of  reinforcement. 

Three  of  the  beams  of  Series  G  failed 
in  tension  at  the  center,  while  similar 
beams  with  the  same  loading  and  provided 
with  only  straight  rods  or  rods  bent  at  ai? 
angle  of  45°   faile<I  by  inclined  tension.    In 
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the  last  beam  G-4  the  loads  were  too  near 
the  supports  to  give  a  moment  failure. 

In  the  tests  of  the  8x1 1 -in.  beams  this 
method  of  reinforcement  gave  equally  as 
good  resu'.ts.  All  the  beams  of  the  I  :2 :5 
concrete  except  No.  13  failed  by  tension 
within  the  middle  third  of  the  beam.  In 
every  case  the  usual  inclined  cracks  near 
the  ends  appeared  but  were  prevented  from 
de\eloping  by  the  bent  rods.  Two  per  cent 
reinforcement  was  stressed  to  its  elastic 
limit  in  these  beams.  In  the  case  of  No. 
13  failure  near  the  end  occurred  after  the 
cracks  near  the  center  had  opened  up  con- 
siderably and  the  steel  had  apparently  been 
stressed  to  its  elastic  limit.  In  fact  this 
beam  carried  a  greater  ultimate  load  than 
its  duplicate  No.  15,  which  failed  by  ten- 
sion near  the  center.  It  is  desirable  to 
emphasize  the  fact  that  this  failure  was 
not  caused  by  a  pulling  out  of  either  the 
inclined  or  straight  rods.  The  final  failure 
occurred  by  a  prying  up  of  the  upper  half 
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forcement  arc  due  to  pulling  oit  of  the 
rods.  With  a  view  to  investigating  this, 
four  beams  were  made  with  horizontal 
rods  anchored  at  the  erds.  The  anchorage 
consisted  of  a  rectangular  bar  of  steel  w-ith 
holes  bored  through  to  allow  it  to  be  slip- 
ped over  the  ends  of  the  reinforcing  rods. 
The  rods  were  then  bent  back  over  this 
bar  so  that  they  had  a  firm  bearing.  The 
loads  were  applied  at  12.  16,  20  and  24  ins. 
from  tlic  supports.  All  four  beams  failed 
in  .the  manner  typical  of  beams  with  only 
horizontal  reinforcement. 

.■\  comparison  of  the  strengths  of  these 
beams  with  those  of  Series  B  is  given  in 
Table  IV.  Since  the  two  sets  of  beams 
were  exactly  alike  except  for  the  anchorage, 
the  results  arc  directly  comparable. 

It  would  be  rash  to  draw  final  conclu- 
sions from  these  few  tests,  but  they  seem 
to  show  first,  that  the  horizontal  crack  in 
the  plane  of  the  reinforcement  is  not  due 
to    the    pulling    of    the    concrete    upwards 


T.\BLE  III. — Strength  of  beams  with  varying  points  of  ioadtHg. 

5  in.  X  3  in.  X  48  in.  span:  net  depth  4}  in.     1.44  per  cent  steel.  60,000  lbs.  elastic 
limit.      1:24  mortar. 
Note. — Beams  marked  "A"  had  rods  bent  up  at  an  angle  of  45°  at  quarter 
points  between  loads  and  supports.    Beams  marked  "C"  are  shown  in  Fig  M — 3. 


Max.  shear 

Distance  of 

No.  of 

Max.  moment 

pounds 

Kind  of 

loads  from 

beam. 

inch- pounds. 

per  sq.  in. 

failure. 

supports, 
inches. 

A  1 

39,400 

110 

Moment 

Center. 

A  2 

47,100 

140 

Shear 

22 

A  3 

43,400 

145 

Moment 

20 

A  4 

39,600 

145 

Shear 

18 

A  5 

39,200 

165 

Shear 

16 

A  6 

36.700 

175 

Shear 

14 

A  7. 

A  8. 
♦A  9. 
*A10. 
•All. 
•A  12. 

A13.. 

A 14. 

Alo. 

A 16. 

A17. 

A18. 

A 19. 

A  20. 

A21. 

A22. 

A23. 

A24. 
*G  1. 
*G  2. 
*G  3. 
*G  4. 


41.600 
48.000 
32,800 
24.600 
26.600 
11.100 
39.600 
34,800 
34,000 
36.000 
35.200 
30.800 
30.300 
27.300 
24.000 
24.300 
22.000 
19,600 
34,800 
36,000 
36,800 
29,400 
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320 
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95 
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145 
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100 
120 
155 
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12 
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8 

Shear 

8 

Shear 

4 

Shear 

4 

Moment 

Center. 

Moment 

20 

Moment 

16 

Shear 

12 

♦50.000  lbs.  elastic  limit  steel. 

of  the  beam  at  the  end.  which  seems  to 
indicate  that  stirrups  would  be  very  effi- 
cient at  this  point  in  connection  with  the 
inclined  rods. 

Three  cf  the  i  -.3  :6.S  beams  failed  by  in- 
clined tension.  These  failures  were  per- 
haps due  to  slipping  of  the  inclined  rods. 
By  comparing  these  three  beams,  Nos.  10, 
12  and  16,  with  the  others  of  this  set  it  is 
seen  that  similar  beams  failed  by  compres- 
sion at  the  center  with  practically  the  same 
or  smaller  loads,  and  that,  therefore,  these 
three  beams  had  probably  reached  their 
full  compressive  strength  when  failure  near 
the  end  occurred. 

Anchored  Rods — It  has  been  claimed 
that  beams  with  straight  rods  anchored  at 
the  ends  are  stronger  than  without  the 
anchorage  and  that  the  horizontal  cracks 
often    observed   in    the   plane    of   the    rein- 


away  from  the  rods,  and  therefore  cannot 
be  prevented  by  anchoring  the  rods  at  the 
ends;  and  second,  that  anchoring  the  rods 
does  not  make  the  beams  stronger  with 
the  proportions  here  used. 

L.^RGE   BE.VM    TESTS. 

Some  mention  has  already  been  made  of 
8xii-in.  beams,  but  it  was  thought  best  to 
separate  the  results  of  these  tests  somewhat 
from  the  smaller  beams  as  they  constitute 
a  separate  investigation. 

These  berms  were  8x11  ins.  in  cross  sec- 
tion and  i.^  ft.  long,  the  net  section  above 
the  center  of  the  steel  being  8x10  ins.  and 
the  span  length  12  ft.  Five,  six,  seven  and 
eight  i'-2-in.  round  rods  were  used,  corre- 
sponding approximately  to  1.25,  1.50,  1.75 
and  2.00  per  cent  reinforcement,  respective- 
ly. The  odd  numbered  beams  were  of 
I  .2  :S  corcrete.  corn  soonding  to  a  1 :2  mor- 
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tar  tilling  the  voids  in  the  broken  stone, 
plus  15  per  cent  excess.  The  even  num- 
bered beams  were  of  1 :3 :6.5  concrete, 
corresponding  to  i  :3  mortar  filling  the 
voids  in  the  broken  stone,  plus  15  per  cent 
excess.  Duplicate  beams  were  made,  one 
having  the  rods  exposed  over  the  middle 
4  It.  and  the  other  havir.g  the  rods  entirely 
Laid 
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Fig.  6. 

enclosed  as  is  ordinarily  done.  Figure  6 
is  a  diagram  of  these  beams. 

In  every  beam  in  which  the  steel  in  ten- 
sion was  weaker  than  the  concrete  .in 
compression  visible  cracks  developed  in  the 
tension  side  of  the  beam  at  intervals  of 
from  4  to  6  ins.  In  these  beams  the  con- 
crete failed  in  compression  after  the  ten- 
sion had  opened  up  considerably.  In 
those  beams  with  an  excess  of  metal,  which 
failed  strictly  by  compression,  the  failure 
could  be  noticed  until  almost  the  maximum 
load  had  been  reached.  The  first  noticeable 
crack  in  the  beams  occurred  at  loads  vary- 
ing from  4,000  lbs.  to  8,000  lbs.  according 
to  the  percentage  of  steel. 

An  interesting  phenomenon  was  observed 
in  these  as  well  as  in  the  small  beam  tests. 
Careful  observation  showed  that  in  beams 
which  failed  by  inclined  tension,  the  visible 
cracks  did  not  open  up  first  on  the  tension 
face  of  the  beam  as  commonly  supposed, 
but  began  to  develop  at  approximately  the 
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1=-^ 


Fig.  7. 

point  marked  "A"  in  the  accompanying  dia- 
gram (Fig.  7).  From  that  point  it  worked 
its  way  up  to  about  the  center  of  the  beam 
and  down  to  the  plane  of  the  reinforcement 
and  along  this  plane  to  the  end  of  the 
beam.  The  crack  at  'B'  "opened  up  at 
about  the  same  time  as  the  horizontal  crack 
or  a  little  earlier.  In  beams  with  inclined 
rods  the  horizontal  cracks  in  the  plane  of 
the    reinforcement    very    seldom    occurred, 


I)iit  llic  other  cracks  developed  in  the  same 
order.  The  same  phenomenon  has  also 
l)ecn  observed  in  the  failnre  of  Tee  beams 
tested  recently  in  the  University  of  \S'is- 
lonsin  laboratories. 

Table  V  gives  the  general  results  of  these 
u-sts.     In  Fig.  8  the  test?  are  plotted  with 
M 

references  to and 

bd= 
fairly    represented    by 
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between   P=i   and    P  =  2,   assuming   it  to 
be  a  straight  line,  which  it  is  approximately, 


M 


=  50  +  3^    P.      'J'he 


bd= 


experimental 


Inu-  whose  equation  is 


the 
iM 

bd= 


The  results  are 
heavy  straight 
=  143  +  270  P. 


points  in  this  figure  were  obtained  from  a 
very  limited  niuiihcr  of  tests,  each  point 
nprcscnting  only  a  single  test,  and  conse- 
quently the  slope  of  the  line  through  them 
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into  consideration     in     reinforced    concrete 
design. 

(2)  Until  a  method  has  been  devised  by 
means  of  which  the  coefficient  of  elasticity 
of  coflcrete  in  a  beam  can  be  accurately 
determined,  or  until  sufficient  systematic 
tests  have  been  made  for  the  special  pur- 
pose of  determining  the  position  of  the 
neutral  axis  for  different  concretes  and  dif- 


By  using  this  straight  line,  a  computation 
of  the  ultimate  strength  of  two  of  the 
small  5x3-in.  beams  which  failed  intension, 
checked    the   actual    strength   within   5   per 


Table  IV'.- 


-Comparison  of  strength  of  anchored  and 
unanehored-rod  beams. 


.\o.  of  beam. 

Max 

Load. 

1  Anchored. 

Not  anchored 

1 .. 

2  .. 

3  .. 

4  .. 

.   1         3300 
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Fig.  8. 


cent  and  12  per  cent,  respectively,  which  is 
very  close  considering  the  great  range  in 
section  and  span  and  other  different  con- 
ditions. 

The  dotted  line  in  Fig.  8  shows  the  theo- 
retical curve  assuming  a  straight  Hue  vari- 
ation of  stress  and  assuming  2.000.000  as 
the  coefficient  of  elasticitity  of  the  concrete, 
which  is  probably  not  greatly  in  error.  The 
yield  point  of  the  metal  was  taken  at  its 
actual  value  of  42.500.  With  these  assump- 
tions the  following  is  the  theoretical  equa- 
tion for  determining 


might  be  found  to  be  somewhat  different  if 
a  larger  number  of  points  were  plotted. 
For  practical  computations  the  straight  line 
formula  given  above  would  be  just  as  ac- 
curate as  the  more  exact  theoretical  for- 
mula, but,  of  course,  a  different  formula 
would  be  obtained  for  each  different  qua.lity 
of  steel. 

CONXLUSIONS. 

The  various  conclusions  which  have  been 
drawn  in  the  course  of  this  discussion  may 
be  summarized  as  follows : 


Table  V. — General  table  for  large  beams. 

Beams  8  in.  x  11  in.  x  12  ft.  span,  net  depth  10  in.;   loads  at  third  points; 
42,500  lbs.  elastic  limit  steel;    4  in.  cubes;    all  test  pieces  stored  in  air. 


No.  of  i  in. 

Max. 

unit 

Kind 

of 
con- 

round 

Max. 

stress  in 

Ratio 
S. 

Max. 

No. 

Her 

Max. 
load. 

Kind 

rods. 

unit 

concrete. 

unit 

of 

cent 
steel. 

of 
failure. 

stress 
in 

verti- 

beam 

cal 

Strg't 

Bent. 

steel. 

Beam 
S, 

Cube 

shear. 

1 

1:2:5 

1.32 

15.140 

Tens   . 

1 

4 

45,600 

2.220 

1,170 

1.901     95 

3 

1:2:5 

1.32 

15.940 

Tens.  . 

1 

4 

46.200  :'.700 

100 

5 

1:2:5 

1.56 

17.000 

Tens.  . 

9 

'J 

43,500  2.300 

1.420 

l,62l    106 

7 

1:2:5 

1.56 

17.360 

Tens. . 

2 

4 

43.200    2,540 

1.600 

1.591    108 

9 

1:2:5 

1.79 

20.000 

Tens. . 

3 

4 

44.:i00   2.600 

1.310 

1.98     125 

11 

1:2:5 

1.83 

19,900 

Tens.  . 

3 

4 

40.200    3,000 

1,290 

2  32     124 

13 

1:2:5 

2.04 

22.600 

Shear.. 

2 

6 

42.100i  3.020 

1.620 

1.86     141 

15 

1:2:5 

2.03 

22.100 

Tens.  . 

2 

6 

41.500  2.860 

1.560 

1.83     138 

2 

1:3:6:5 

1.29 

16,200 

Tens.  . 

1 

4 

48,000;  2.170 

990 

2.19     101 

4 

1:3:6:5 

1.28 

14.000 

Tens.  . 

1 

4 

41.700'  1.810 

950 

1.91       87 
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1:3:6:5 

1.52 

15.000 

Comp. 

2 
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38.4001  1.790 
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1.88       94 
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1.55 
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2 
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27.2001  1.150 

7. SO 

1.48       65 
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P  =  Per  cent  of  steel. 

S  =  Yield  point  of  metal. 

The   equation   for  the  part  of  the  curve 


(l)  Concrete  reinforced  with  steel  will 
not  stretch  more  before  cracking  than  plain 
concrete;  and  the  unit  elongation  of  the 
steel  when  the  first  minute  crack  appears 
is  not  greater  than  from  o.oooi-in.  to 
o.O0O2-in.,  corresponding  to  a  unit  stress 
in  the  steel  of  3.000  to  6.000  pounds  per 
square  inch.  Consequently  the  tensile  re- 
sistance  of    concrete   should    not    be    t;ikeu 


tcrer.t  percentages  of  steel,  the  neutral  axis 
may  for  practical  purposes  be  assumed  to 
be  0.55  of  the  depth  of  the  beam  above  the 
center  of  the  steel  for  working  loads  on 
beams  of  rock  concrete  of  good  design ; 
that  is.  where  the  concrete  in  compression 
is  not  excessively  strong  relative  to  the 
tensile  resistance  of  the  steel,  and  vice  ver- 
sa. This  makes  the  lever  arm  of  internal 
stresses  0.85  of  the  depth. 

(3)  Horizontal  reinforcement  is  not  suffi- 
cient in  beams  of  ordinary  dimensions,  but 
some  provision  must  be  made  to  transfer 
the  tensile  stress  from  the  steel  into  the 
compressive  area  of  the  concrete. 

(4)  This  can  be  satisfactorily  accom- 
plished for  simple  beams  by  a  method  sim- 
ilar to  that  used  in  the  8xii-in.  beams  of 
these  tests.  In  most  reinforcements  here- 
tofore used  with  bent  rods  the  angle  of 
inclination  with  the  horizontal  has  been 
too  large  and  consequently  the  adhesive 
area  of  the  rods  was  too  small.  Numerous 
tests  on  both  large  and  small  beams  have 
shown  that  these  methods  are  not  effective 
in  preventing  inclined  tension  failures. 

(5)  Anchoring  the  horizontal  rods  at 
the  ends  of  a  simple  beam  is  of  no  benefit. 

(6)  With  sufficient  provision  made  for 
shearing  stresses,  the  strength  of  a  con- 
crete beam  can  be  accurately  calculated 
if  the  yield  point  of  the  metal  and  the 
compressive  strength  of  the  concrete  are 
known.  The  maximum  compressive  stress 
on  the  outer  fiber  may  be  safely  taken 
somewhat  larger  than  the  stress  as  deter- 
mined in  cube  form. 

(7)  With  a  good  concrete  and  medium 
steel  and  with  equal  factors  of  safety  for 
concrete  and  steel  the  per  cent  of  metal 
may  be  made  as  high  as  1.75  or  2  per  cent 
without  making  the  tension  side  stronger 
than  the  compressive  side. 
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Methods  and  Costs;  Some  Old,  Some 
New. 
Erecting  Steel  Stack.— Two  gin-pole-- 
were  used  in  erecting  a  steel  stack 
weighing  16  tons.  The  stack  is  140  ft. 
high  and  10  ft.  in  diameter  at  the  base, 
tapering  to  SVz  ft.  at  a  point  12  ft.  above 
the  base.  The  stack  was  riveted  in  30 
ft.  lengths  at  the  builders'  shop  and  was 
thus  conveyed  to  the  site.  The  two  gin- 
poles  were  set  up.  one  on  each  side  of 
the  concrete  foundation  and  securelj' 
guyed.  Tackles  were  run  through  quad- 
ruple blocks  to  the  head  of  the  gin- 
poles,"  and  through  similar  blocks  at  the 
base.  The  sections  of  stack  were  laid 
between  the  poles  and  riveted  together. 
The  completed  stack  was  then  lashed 
just  above  the  center  of  weight  and  the 
tackle  attached  and  the  stack  hoisted  by 
two  gangs  of  men  operating  hand 
winches.  The  stack  assumed  nearly  a 
vertical  position  as  it  was  lifted  up,  and 
the  lower  portion  was  then  pushed  in 
over  the  base-plate  and  bolts  inserted. 

"Home  Made"  Cableway. — In  con- 
structing a  culvert  under  a  high  embank- 
ment on  a  railroad,  the  cableway  des- 
cribed below  was  used  in  delivering  ma- 
terials to  the  base  of  the  embankment. 
The  embankment  was  70  ft.  high  and  the 
culvert  constructed  through  it  was  a  5 
ft.  span,  full  centered  concrete  arch.  All 
materials  for  the  construction  of  the  cul- 
vert were  delivered  beside  a  railroad 
track  at  the  top  of  the  embankment. 
The  cableway  consisted  of  a  wire  rope 
passing  through  a  double  block  at  the 
top.  attached  to  a  post  sunk  in  the  em- 
bankment, the  lower  end  of  the  rope 
lieing  attached  to  another  post  at  the  site 
.if  the  work.  On  this  rope  ran  two  bo.xes, 
having  deep  drop  bottoms,  and  hung 
from  the  cable  by  small  snatch  blocks. 
These  boxes  were  connected  by  a  1^ 
in.  rope,  so  adjusted  that  when  one  boN 
was  at  the  top  the  other  stood  over  the 
ciincrete  mixing  board  at  bottom. 
When  the  loaded  box  descended  it  pull- 
ed up  the  empty  one.  The  speed  of 
descent  of  the  loaded  box  was  controlled 
by  a  brake  stick.  The  broken  stone  was 
taken  from  the  stone  bin  by  means  of  a 
chute. 

Grouting  Under  Floor  of  a  Lock  Gate. 
— The  frcint  .gate  uf  a  canal  lock  rested 
upon  a  concrete  floor  supported  by  pil- 
ing driven  into  quicksand.  Transverse 
rows  of  sheet  piling  had  also  been  driv- 
en. In  testing  the  lock  this  front 
gate  failed,  owing  to  water  running  un- 
der the  foundation  where  the  quicksand 
offered  insufficient  resistance.  The  front 
gate  was  not  wrecked  in  any  way  by  the 
failure  except  that  the  earth  blew  out 
from  under  it. 

To  remedy  the  trouble  it  was  decided  to 
replace  the  blown  out  material  under  the 
flooring  with  cement  grouting.  It  was 
also  decided  to  drive  a  transverse  row  of 
steel  sheet  piling  to  cut  oflf  any  leakage 
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inider  tlir  l,,ck.  Accordingly  1(10  steel 
sheet  piles.  38  ft.  long,  were  driven  tc 
grade  and  their  heads  married  into  the 
cement  flo.ir  and  abutments.  Several 
holes  were  then  cut  through  the  con- 
crete floor  of  the  lock,  on  the  river  side 
of  the  miter  sill,  and  a  short  joint  of  8 
in.  iron  placed  in  each,  with  a  flange  at 
the  top  just  flush  with  the  surface  of  the 
floor.  These  were  set  in  concrete  so  as 
to  be  left  in  place  after  they  had  been 
used  to  fill  the  voids  under  the  floor 
caused  by  the  blow-out.  A  2S-ft.  pipe  8  in. 
in  diameter  was  bolted  in  turn  to  three 
short  joints.  A  rich,  slow-setting,  ce- 
ment grout  was  then  poured  into  the 
standpipe  until  it  appeared  at  the  top  of 
the  pipe.  Difiiculty  was  encountered  at 
the  first  hole  as  none  of  the  grout  seem- 
ed to  have  found  its  way  under  the  floor 
by  gravity.  .-Accordingly  ^  a  plunger, 
made  of  a  length  of  4  in.  pipe  with  a  pis- 
ton head  fitted  on  the  lower  end  was 
used,  and  with  the  aid  of  a  steam  ham- 
mer about  9  cu.  yds.  of  grout  was  forced 
in.  When  light  blows  of  the  hammer 
failed  to  force  any  more  grout  in.  the 
first  hole  was  sealed,  and  the  same  pro- 
cess  repeated  on   the  remaining  holes. 

Thawing  Out  Frozen  Ground. — Vari- 
ous methods  are  used  in  thawing  out 
frozen  ground  in  mining  operations  in 
Alaska.  The  direct  application  of  jets 
of  dry  steam  to  the  gravel  bank,  through 
the  agency  of  driven  pipes  has  been 
found  to  be  the  most  efficient  method  in 
general  practice  for  thawing  frozen 
gravel.  Thawing  gravel  underground 
by  wood  fires  is  used  in  districts  where 
transportation  facilities  will  not  permit 
the  bringing  in  of  boilers,  .\ccording 
to  experience  on  Deadwood  ■  Creek. 
Birch  Creek  District,  the  efficiency  of  a 
wood  fire  in  creek  ground  was  as  fol- 
lows: .\  fire  taking  3-5  cord  of  wood 
at  $12  a  cord,  is  built  against  the  face  of 
the  bank.  The  pile  of  wood  will  be  18 
ins.  wide.  2  ft.  high,  and  25  ft.  long. 
Stones  arc  laid  up  over  the  pile  and  a 
space  is  left  to  light  the  fire.  The  fire 
is  lighted  at  5  p.  m.  and  left  to  burn  un- 
til 8  a.  m.  the  next  day.  The  stones, 
which  quickly  get  hot,  are  regarded  as 
most  eflficient  in  thawing.  On  a  4-ft. 
thickness  of  gravel  this  amount  of  fire 
will  thaw,  in  the  time  specified,  from  5 
to  6  cu.  yds.  of  gravel.  This  is  at  the 
rate  of  9.2  cu.  yds.  thawed  to  the  cord 
of  wood,  which  is  considerably  less  ef- 
ficient than  the  method  of  thawing  with 
steam.  In  thawing  by  the  direct  appli- 
cation of  steam  jets,  the  method  of 
drifting  employed  in  creek  claims  ex- 
ceeding 15  ft.  in  depth  where  solidly 
frozen  ground  occurs,  is  as  follows: 
A  20-h.  p.  boiler,  capable  of  running  10 
steam  points,  is  put  on  the  ground,  and 
frequently  one  or  two  extra  long  points 
are  provided  for  sinking  holes.  These 
long  points,  from  10  to  12  ft.  in  length., 
are    not    so    strongly    made    a-^   the    5-ft. 


89 

points  used  in  the  drifting  ■iperalions. 
In  some  cases  pieces  of  ^-in.  hydraulic 
pipe  arc  used.  The  point  is  set  up  on 
the  ground  and  steam  or  hot  water  is 
turned  on.  The  time  ff)r  sinking  a 
hole  by  this  method  to  bed  rock  is  from 
24  to  48  hours.  If  large,  flat  stones  are 
encountered  in  the  gravel  underlying  the 
muck  it  is  sometimes  advisable  to  use 
strong,  specially  made  points  to  prevent 
breaking.  The  average  radius  of  a  ver- 
tical shaft  thus  thawed  by  a  single  point 
is  2  ft.,  and  the  hole  when  cleaned  out 
has  a  cylindrical  or  tube  shape.  The 
following  example  is  given  as  illustrat- 
ing the  efficiency  of  thawing  by  this 
method:  Points  of  Dawson  manufac- 
ture, 5  ft.  long,  costing  $15  each  laid 
down,  were  used  in  crossheads  of  four. 
They  were  put  in  at  distances  of  from 
2^  to  3  ft.  apart.  The  points  were 
started  with  hot  water,  and  it  took  three 
hours  to  drive  them  in.  A  12-h.  p.  boil- 
er supplied  the  steam  for  10  points,  ^ 
of  a  cord  of  wood  being  burned  on  the 
night  shift,  when  the  thawing  was  done. 
In  twelve  hours  the  10  points  thawed  a 
block  of  gravel  30  ft.  in  length  by  5  ft. 
in  height  by  6  ft.  into  the'  bank — an  av- 
erage of  3.3  cu.   yds.  to  the  point. 

Cableway    Used    in    Laying    a    Water 
Main. — .\     cableway    strung    across     the 
stream  was  used  in  laying  a  15  in.  water 
main    under    a    small    river.        Hub    and 
spigot    cast     iron     pipe     in    12     ft.    1     in. 
lengths,     with     a     wrought     iron     hoop 
shrunk  on  at  the  sockets  was  used;  this 
pipe  weighed  1.850  lljs.  per  length.  Five 
ball   and   socket  joints  were   required   to 
allow  the  main  to  assume  the  profile  of 
the  river  bed.     .Vs  cofferdams  could  not 
be  built  a  trench  was  dredged  across  the 
river,   and  a   cableway  anchored  to  two 
piles    on    each     bank,    a    third    pile    being 
placed    at   each    anchorage    to    act   as   a 
guide.     The  width    of  the  river  was  100 
ft.,   so   that    eight   lengths    of   pipe    with 
ball    and   socket   joints    were   enough    to 
cross  it.     Two  lengths  of  pipe  were  first 
placed   together   and   a   lead   joint    made 
between  them,  half  of  a  ball  and  socket 
joint  being  attached  to  each  end  of  this 
2-length  section.   This   section   was   then 
hauled  across  the  river  by  means  of  the 
cableway  and  lowered  nearly  to  position 
on   the   bottom  between  two  barges,  its 
weight  being  transferred  to  these  barges. 
.Another   2-length    section    was   then    made, 
hauled  across  the  river  and  its  weight  also 
transferred   to  the  barges  after   the   ball 
and   socket  joint   between   the   two   sec- 
tions    had    been    made.     The    third    2- 
length   section    was   suspended   from   on 
the  cableway.  while  the  last  section  was 
held  by  a  derrick   on    the   bank.        The 
eight   lengths  were   then   lowered  simul- 
taneously    by     means    of    blocks     from 
which    they    were     suspended,    the     end 
lengths    being    held    above    water    until 
connections  could  be  made  with  the  pipe 
line   nn    each    side   of  the   river. 
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Proposed   British   Standard   Rules  for 
the  Design  of  Reinforced  Con- 
crete Buildings. 

A  sot  of  rules  for  ihc  nuiil.iiKi-  ul'  luiiUl- 
ii-.g  design  li.is  hccii  iorimiliiti'd  .iiid  piib- 
lislud  by  the  British  Joint  Connniltci-  on 
Reinforced  Concrete.  'Ihc  work  of  this 
connniltec  was  inaugurated  about  two 
years  ago  by  the  Royal  Institute  of  British 
Architects.  In  October,  1905.  this  society 
invited  a  number  of  British  engineering 
ori  aiiizations  and  governnicutal  bureaus  to 
co-operate  witli  it  by  appointing  represen- 
tatives on  a  joint  committee,  the  work  of 
which  was  to  be  the  production  of  a  good 
working  guide  for  the  design  of  reinforced 
concrete  building  work.  .A  number  of 
those  invited  complied  with  the  invitation 
and  a  committee  of  16  members  represent- 
ing si.\  separate  organizations  was  or- 
ganized with  Sir  Henry  Tanner  as  chair- 
man and  f'rof.  W.  C.  Unwin  as  vice-chair- 
man. .\s  indicated  above  this  committee 
has  formulated  and  published  the  code  ot 
rules  it  was  organized  to  prepare.  .Xs  a 
matter  of  general  interest  we  reprint  these 
rules  here  with  a  brief  discussion  on  some 
of  their  special  features: 

I.  Reinforced  concrete  is  used  so  much 
in  building  and  engineering  construction 
tliat  a  general  agreement  on  the  essentia! 
requirements  of  good  work  is  desirable. 
The  proposals  which  follow  are  intended  to 
embody  these  essentials,  and  to  apply  gen- 
erally to  all  systems  of  reinforcement. 

Goo<I  workmanship  and  materials  are  es 
sential  in  reinforced  concrete.  With  thesr 
and  good  design  structures  of  this  kind 
appear  to  be  trustw'orthy.  It  is  cssentijil 
that  the  workmen  employed  should  b  ■ 
skilled  in  this  class  of  construction.  Very 
carc.'ul  superintendence  is  required  during 
the  execution  of  the  work  in  regard  to — 

(a)  The  quality,  testing  and  mi.xing  of 
the  materials. 

(bj  The  sizes  and  positions  of  the  re- 
inforcements. 

(c)  The  construction  and  removal  ot 
centering. 

(dj  The  laying  of  the  material  in  place 
and  thorough  punning  of  the  concrete  to 
ensure  solidity  and   freedom   from  voids. 

If  the  metal  skeleton  be  properly  coated 
with  cement,  and  the  concrete  be  solid  and 
free  from  voids,  there  is  no  reason  to  fear 
decay  of  the  reinforcement  in  concrete  of 
stone,  gravel,  cinder,  coke-breeze,  etc.. 
made  with  clean,  fresh  water. 

2.  The  by-laws  regulating  building  in 
this  country  require  external  walls  to  be 
in  brick,  or  stone,  or  concrete  of  certain 
specified  thicknes.ses.  In  some  places  it  is 
in  the  power  of  the  local  authorities  to  per- 
mit a  reduced  thickness  of  concrete  when 
it  is  strengthened  by  metal ;  in  other  dis- 
tricts no  such  power  has  been  retained. 
We  are  of  opinion  that  all  by-laws  should 
be  so  altered  as  to  expressly  include  rein- 


forced  concrete    amongst     the     recognized 
forms  of  ctHistruction. 

.\  section  should  be  added  to  the  by-law^ 
declaring  that  when  it  is  desired  to  erect 
buil. lings  in  rein.orced  concrete  complete 
drawings  showing  all  details  of  construc- 
tion and  the  sizes  and  positions  of  rein- 
forcing bars,  a  specification  of  the  mate- 
rials to  be  used  and  proportions  of  the 
concrete,  and  the  necessary  calculations  of 
strength  based  on  the  rules  contained  in 
this  report,  signC-d  by  the  person  or  per- 
sons responsible  for  the  design  and  exe- 
cution of  the  work,  shall  be  lodged  with 
the   local   authority. 

3.  (a)  Floors,  walls  and  other  construc- 
tions in  steel  and  concrete  formed  of  in- 
combustible materials  prevent  the  spread  of 
lire  in  varying  degrees  according  to  the 
composition  of  the  concrete,  the  thickness 
of  the  parts,  and  the  amount  of  cover  given 
10  the  metal. 

(b)  E.xperiment  and  actual  experience 
of  fires  show  that  concrete  in  which  lime- 
stone is  used  for  the  aggregate  is  disinte- 
grated, crumbles  and  loses  coherence  when 
subjected  to  very  fierce  fires,  and  that  con- 
cretes of  gravel  or  sandstones  also  suffer, 
but  in  a  rather  less  degree.  The  smaller 
the  aggregate  the  less  the  injury.  The 
metal  reinforcement  in  such  cases  gener- 
ally retains  the  mass  in  position,  but  the 
strength  of  the  part  is  so  much  diminished 
that  it  must  be  renewed.  Concrete  in 
which  coke-breeze,  cinders  or  slag  forms 
the  aggregate  is  only  superficially  injured, 
does  not  lose  its  strength,  and  in  general 
may  be  repaired.  Concretee  of  broken 
brick  suflfers  more  than  cinder  concrete 
and   less    than   gravel   or   stone   concrete. 

(c)  The  material  to  be  used  in  anj 
given  case  should  be  governed  by  the 
amount  of  fire  resistance  required  as  well 
as  by  the  cheapness  of,  or  the  facility  of 
procuring,   the  aggregate. 

(d)  Rigidity  attached  web  members, 
loose  stirrups,  bent-up  rods,  or  similar 
means  of  connecting  the  metal  in  the  lower 
or  tension  sides  of  beams  or  floor  slabs 
(which  sides  suffer  most  injury  in  case  of 
fire)  with  the  upper  or  compression  sides 
of  beams  or  slabs  not  usually  injured  are 
very  desirable. 

(c)  For  main  beams  a  covering  of  ij4 
to  2  ins.  of  concrete  over  the  metal  rein- 
forcement appears  from  experience  in  actual 
fires  to  afford  ample  protection  to  the 
structural  parts.  In  floor  slabs  the  cover 
required  may  be  reduced  to  I  in.  All  an- 
gles should  be  rounded  or  splayed  to  pre- 
vent spall ing  off  under  heat. 

(f)  More  perfect  protection  to  the  struc- 
ture is  required  under  very  high  tempera- 
ture, and  in  the  most  severe  conditions  it 
is  desirable  to  cover  the  concrete  structure 
with  fire-resisting  plastering  which  may  be 
easily  renewed.  Columns  may  be  covered 
with  coke-breeze  concrete,  terra-cotta,  or 
other  fire-resisting  facing. 


Materials.— 4.  Only  Portland  cement 
complying  with  the  requirements  of  the 
specification  adopted  by  the  British  Engi- 
neering Standards  Committee  should  be 
employed;  in  general  the  slow-setting  qual- 
ity should  be  used.  Every  lot  of  cement 
delivered  should  be  tested,  and  in  addition 
the  tests  for  soundness  and  time  of  setting, 
which  can  be  made  without  expensive  ap- 
paratus, should  be  applied  frequently  dur- 
ing construction.  The  cement  should  be 
delivered  on  the  works  in  bags  or  barrels, 
bearing  the  maker's  name  and  the  weight 
of  the  cement  contained. 

5.  The  sand  should  be  composed  of  hard 
grains  of  various  sizes  up  to  particles 
which  will  pass  a  quarter-inch  square  mesh, 
but  of  which  at  least  75  per  cent  should 
pass  Yi-'m.  square  mesh.  Fine  sand  alone 
is  not  so  suitable,  but  the  finer  the  sand 
the  greater  is  the  quantity  of  cement  re- 
quired for  equal  strength  of  mortar.  It 
should  be  clean  and  free  from  ligneous, 
orranic  or  earthy  matter.  The  value  of  a 
sand  cannot  always  be  judged  from  it- 
appearance,  and  tests  of  the  mortar  pre- 
pared with  the  cement  and  the  sand  pro- 
posed should  always  be  made.  Washing 
sand  does  not  always  improve  it.  as  the 
finer  particles  which  may  be  of  value  to 
the  compactness  and  solitiity  of  the  mor- 
tar are  carried  away  in  the  process. 

6.  The  aggregate,  consisting  of  gravel, 
hard  stone,  or  other  suitable  material, 
should  be  clean  and  angular,  varied  in  size 
as  much  as  possible  between  the  limits  of 
size  allowed  for  the  work.  In  all  cases 
material  which  passes  a  sieve  of  a  ;4-in. 
square  mesh  should  be  reckoned  as  sand, 
the  maximum  allowable  size  is  usually  Jij 
in.  The  maximum  limit  must  always  be 
such  that  the  aggregate  can  pass  between 
the  reinforcing  bars  and  between  these  and 
the  centering.  The  sand  should  be  sep- 
arated from  the  gravel  or  broken  stone 
by  screening  before  the  materials  are 
measured. 

7.  In  all  cases  the  proportions  of  the 
cement  sand  and  aggregate  should  be  sep- 
arately specified   in  volumes. 

.\s  the  strength  and  durability  of  rein- 
forced concrete  structures  depend  mostly 
on  the  concrete  being  properly  propor- 
tioned, it  is  desirable  that  in  all  important 
cases  tests  should  be  made  as  described 
herein  with  the  actual  materials  that  will 
be  used  in  the  work  before  the  detailed  de- 
signs for  the  work  are  prepared. 

In  no  case  should  less  dry  cement  be 
added  to  the  sand  when  dry  th.in  will  suf- 
fice to  fill  its  interstices,  but  subject  to  that 
the  proportions  of  the  sand  and  cement 
should  be  settled  with  reference  to  the 
strength  required,  and  the  volimie  of  mor- 
tar produced  by  the  admixture  of  sand  and 
cement  in  the  proportions  arranged  should 
be  ascertained. 

The  interstices  in  the  aggregate  should 
be  measured  and  at  least  sufficient  mortar 
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allowed  to  each  volume  of  aggregate  to  fill 
the  interstices  and  leave  at  least  10  per  cent 
surplns. 

For  ordinary  work  a  proportion  o.'  one 
part  cement  to  two  parts  sand  will  be 
found  to  give  a  strong,  practically  water- 
tight mortar,  but  where  special  water- 
tightness  or  strength  is  required  the  pro- 
portion of  cement   must   be  increased. 

The  amount  of  cement  added  to  the  ag- 
gregate should  be  determined  on  the  work 
by  weight.  The  weight  of  a  cubic  foot  of 
cement  for  the  purpose  of  proportioning 
the  amount  of  cement  to  be  added  may 
be  taken  at  go  lbs. 

8.  The  metal  used  should  be  steel  hav- 
ing the  following  qualities: 

(a)  An  ultimate  strength  of  not  less 
than  60,000  lb.  per  square  inch. 

(b)  An  elastic  limit  of  not  less  than  50 
per  cent,  or  more  than  60  per  cent  o.'  the 
ultimate. 

( f  I  An  elongation  of  not  less  than  22 
per  cent  in  the  lengths  stated  below. 

(d)  It  must  stand  bending  cold  180°  to 
n  diameter  of  the  thickness  of  pieces  tested 
without  fracture  on  outside  of  bent  portion. 

In  the  case  of  round  bars  the  elong-ation 
should  not  be  less  than  22  per  cent,  meas- 
ured on  a  gauge-length  of  eight  diameters. 
In  the  case  of  bars  over  one  inch  in  diam- 
eter the  elongation  may  be  measured  on 
a  gauge-length  of  four  diameters,  and 
should  then  be  not  less  than  27  per  cent. 
For  other  sectional  material  the  tensile  and 
elongation  tests  should  be  those  prescribed 
in  the  British  Standard  Specification  for 
.Structural   Steel. 

Before  use  in  the  work  the  metal  must 
be  clean  and  free  from  scale  or  loose  rust. 
It  should  not  be  oiled  or  painted,  but  a 
wash  of  thick  Portland  cement  grout  is  de- 
sirable. 

Welding  should  in  general  be  forbidden ; 
if  it  is  found  necessary,  it  should  be  at 
points  where  the  metal  is  least  stressed, 
and  it  should  never  be  allowed  without  the 
special  sanction  of  the  architect  or  engi- 
neer responsible  for  the  design. 

The  reinforcement  ou.ght  to  be  placed 
and  kept  exactly -hi  the  positions  marked 
on  the  drawings,  and.  apart  from  any  con- 
sideration of  fire  resistance,  ought  not  to 
be  nearer  the  surface  of  the  concrete  at 
any  point  than  I  in.  in  beams  and  Yi  in.  in 
floor  slabs  or  other  thin  structures. 

g.  In  all  cases  the  concrete  should  be 
mi.xed  in  small  batches  and  in  accurate  pro- 
portions, and  should  be  laid  as  rapidly  as 
possible. 

When  the  materials  are  mixed  by  hand 
they  are  to  be  turned  over  and  thoroughly 
mixed  on  a  clean  platform  until  the  color 
or  the  cement  is  uniformly  distributed  over 
the  aggregate. 

Whenever  practicable  the  concrete  should 
be  mixed  by  machinery. 

ID.  The  thickness  of  loose  concrete  that 
is  to  be  punned  shorld  not  exceed  3  in. 
before    punning,    especially    in    the    vicinity 


of  the  remlorcing  metal.  Special  care  is 
to  be  taken  to  ensure  perfect  contact  be- 
tween the  concrete  and  the  reinforcement, 
and  the  punning  to  be  continued  till  the 
concrete  is  thoroughly  consolidated.  Each 
section  of  concreting  should  be  as  far  as 
possible  completed  in  one  operation ;  when 
this  is  impracticable,  and  work  has  to  be 
recommenced  on  a  recently  laid  surface,  it 
is  necessary  to  wet  the  surface:  and  where 
it  has  hardened  it  must  be  hacked  ofT, 
swept  dean,  and  covered  with  cement 
grout.  Work  should  not  be  carried  on 
when  the  temperature  is  below  34-°  Fahr. 
The  concrete  when  laid  should  be  protected 
from  the  action  of  frost,  and  shielded 
against  too  rapid  drying  from  exposure  to 
the  sun's  rays  or  winds,  and  kept  well 
wetted.  All  shaking  and  jarring  must  be 
avoided.  The  efficiency  of  the  structure 
depends  cliiefly  on  the  care  with  which  the 
laying  is  done. 

The  amount  of  water  to  be  added  de- 
pends on  the  temperature  at  the  time  of 
mixing,  the  materials,  and  the  state  of 
these,  and  other  factors,  and  no  recom- 
mendation has  therefore  been  made.  Sea- 
water  should  not  be  used. 

11.  The  centering  must  be  of  such  di- 
mensions, and  so  constructed,  as  to  re- 
main ririd  and  unyielding  during  the  lay- 
ing and  punning  of  the  concrete.  It  must 
be  so  arranged  as  to  permit  of  easing  and 
removal  without  jarring  the  concrete.  Pro- 
vision should  be  made  wherever  practicable 
for  splaying  or  rounding  the  angles  of  the 
concrete.  Timber  when  used  for  centering 
may  be  advantageously  liniewashed  before 
the  concrete  is  deposited. 

12.  The  time  during  which  the  centers 
should  remain  up  depends  on  various  cir- 
cumstances, such  as  the  dimensions  or 
thickness  of  the  parts  of  the  work,  the 
amount  of  water  used  in  mixing,  the  state 
of  the  weather  during  laying  and  setting, 
etc.,  and  must  be  left  to  the  judgment  of 
the  person  responsible  for  the  work.  The 
casing  for  columns,  for  the  sides  of  beams, 
and  for  the  soffits  of  floor  slabs  not  more 
than  4  ft.  span  must  not  be  removed  under 
eight  days ;  soffits  of  beams  and  of  floors 
of  greater  span  should  remain  up  for  at 
least  fourteen  days,  and  for  large  span 
arches  for  at  least  twenty-eight  days.  The 
centering  of  floors  in  buildings  which  are 
not  loaded  for  some  time  after  the  removal 
of  same  may  be  removed  in  a  short  time : 
the  centering  for  structures  which  are  to 
be  used  as  soon  as  completed  must  remain 
in  place  much  longer.  If  frost  occurs  dur- 
ing setting,  the  time  should  be  increased 
by   the    duration    of   the    frost. 

13.  Before  the  detailed  designs  for  an 
important  work  are  prepared,  and  during 
the  execrtion  of  such  a  work,  test  pieces 
of  concrete  should  be  made  from  the 
cement,  sand  and  aggrerate  to  be  used  in 
the  work,  mixed  in  the  proportions  speci- 
fied. These  pieces  should  be  either  cubes 
cf  not  less  than  4  in.  each   way.  or  cylin- 


ders not  less  than  4  in.  diameter,  and  of 
a  length  not  less  than  the  diameter.  They 
should  be  prepared  in  moulds,  and  punned 
as  described  .or  the  work.  Not  less  than 
four  cubes  or  cylinders  should  he  used  for 
each  test,  which  should  be  made  twenty- 
eight  days  after  moulding.  The  pieces 
should  be  tested  by  compression,  the  load 
being  slowly  and  uniformly  applied.  The 
average  of  the  results  should  be  taken  as 
the  strength  of  the  concrete  for  the  pur- 
poses of  calculation,  and  in  the  case  of 
concrete  made  in  proportions  of  i  cement, 
2  sand,  4  hard  stone,  the  strength  should 
not   be  less  than   2,400  lb.  per  square  inch. 

Loading  tests  on  the  structure  itself 
should  not  be  made  until  at  least  two 
months  have  elapsed  since  the  laying  of 
the  concrete.  The  test  load  should  not  ex- 
ceed cue  and  a  half  times  the  accidental 
load.  Consideration  must  also  be  given  to 
the  action  of  the  adjoining  parts  of  the 
structure  in  cases  of  partial  loading.  In  no 
case  should  any  test  load  be  allowed  which 
would  cause  the  stress  in  any  part  of  the 
reinforcement  to  exceed  two-thirds  of  that 
at  which  the  steel  reaches  its  elastic  limit. 

Methods  of  Calculation. — I.  In  designing 
any  structure  there  must  be  taken  into  ac- 
count : — 

(a)  The  weight  of  the  structure 

(b)  Any  other  permanent  load,  such  as 
flooring,  plaster,  etc. 

(c)  The  accidental  load.  By  "acciden- 
tal" load  is  meant  the  imposed  load  addi- 
tional to  the  weight  of  the  structure  for 
which  the  structure  is  calculated. 

(d)  In  some  cases  also  an  allowance  for 
vibration  and  shock. 

Of  all  probable  distributions  of  the  load, 
that  is  to  be  assumed  in  calculation  which 
will  cause  the  greatest  straining  action. 

The  weight  of  the  concrete  and  steel 
structure  may  be  taken  at  150  lb.  per  cubic 
foot. 

In  structures  subjected  to  very  varying 
loads  and  more  or  less  vibration  and  shock, 
as.  for  instance,  the  floors  of  public  halls, 
factories,  or  workshops,  the  allowance  for 
shock  may  be  taken  equal  to  half  the  ac- 
cidental load.  In  structures  subjected  to 
considerable  vibration  and  shock,  such  as 
floors  carrying  machinery,  the  roofs  of 
vaults  under  passage  ways  and  courtyards, 
the  allowance  for  shock  may  be  taken  equal 
to  the  accidental   load. 

In  the  case  of  columns  or  piers  in  build- 
ings, which  support  three  or  more  floors, 
the  load  at  different  levels  rray  be  esti- 
mated in  this  way.  For  the  part  of  the 
rocf  or  top  floor  supported,  t'le  full  acci- 
dental load  assumed  for  the  fl'rir  and  roof 
is  to  be  taken.  For  the  nsxt  floor  below 
the  top  floor  10  per  cent  less  than  the  acci- 
dental load  assumed  for  that  floor.  For 
the  next  floor  20  per  cent  less,  and  so  on 
to  the  floor  at  which  the  reduction  amounts 
to  so  per  cent  of  the  assumed  load  on  the 
floor.  For  all  lower  floors  tic  accidental 
load   on   the  columns   may   be  taken  at   50 
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per   cent    of    the    loads   assuniod    in    calcu- 
lating those  floors. 

2.  Spans  may  be  taken  as  follows :  For 
beams  the  distance  from  center  to  center 
of  bearings.  For  slabs  supported  at  the 
ends,  the  clear  span  ■+-  the  thickness  of  slab. 
For  slabs  continuous  over  more  than  one 
span  the  distance  from  center  to  center 
of    beams. 

3.  In  the  most  ordinary  case  of  a  uni- 
formly distributed  load  of  tf  lbs.  per  inch 
run  of  span  the  liendius  moments  will  be 
as   follows : 

(a)  Beam  or  slab  simply  supported  at 
the  ends.  '  Greatest  bending  moment  at 
center  of  span  of  /  inches  is  equal  to  zv  /'"'/8 
inch-lbs. 

(bj  Beam  cmitiiuious  over  several  spans, 
or  encastre  or  fixed  in  direction  at  each 
end.  The  greatest  bending  moments  are  at 
the  ends  of  the  span,  and  the  beam  should 
be  reinforced  at  its  upper  side  near  the 
ends.  If  continuity  can  be  perfectly  relied 
on,  the  bending  moment  at  the  center  of 
the  span  is  ic  f'/n.  and  that  over  the  sup- 
ports—  zc  l'/l2.  If  the  continuity  is  in 
any  way  imperfect,  the  bending  moment 
at  the  cejiter  will  in  general  be  greater,  and 
that  at  the  supports  less,  but  the  case  is  a 
very  indefinite  one.  It  appears  desirable 
that  generally  in  building  construction  the 
center  bending  moment  should  not  be 
taken  les.s  than  «•  f/12.  The  bending  mo- 
ment at  the  ends  depends  greatly  on  the 
fi.xedness  of  the  ends  in  level  and  direc- 
tion. When  continuity  and  fixing  of  the 
ends,  whether  perfect  or  imperfect,  is  al- 
lowed for  in  determining  the  bending  mo- 
ment near  the  middle  of  the  span,  the 
beam  or  slab  must  be  designed  and  rein- 
forced to  resist  the  corresponding  bending 
moments  at  the  ends.  When  the  load  is 
not  uniformly  distributed  the  bending  mo- 
ments must  be  calculated  on  the  ordinary 
statical   principles. 

4.  The  internal  stresses  are  determined 
as  in  the  case  of  a  homogeneous  beam,  on 
these  approximate  assumptions : 

(a)  The  coefficient  of  elasticity  in  com- 
pression of  stone  or  gravel  concrete,  not 
weaker  tli:in  1:2:4,  's  treated  as  constant 
and  taken  at  one-fifteenth  of  the  coefficient 
of  elasticity  of  steel:  Coefficient  for  con- 
crete^/;!" =2.000,000  lb.  per  square  inch; 
coefficient  for  steel  =  £.y  =: 30,000.000  lb.; 
£j-j-£c  =  l5.  It  follows  that  at  any 
given  distance  from  the  neutral  axis,  the 
stress  per  square  inch  on  steel  will  lie  fif- 
teen times  as  great  as  on  concrete. 

(b)  The  resistance  of  concrete  to  ten- 
sion is  neglected,  and  the  steel  reinforce- 
ment is  assumed  to  carry  all  the  tension. 

(c)  The  stress  on  the  steel  reinforce- 
ment is  taken  as  uniform  on  a  cross-sec- 
tion, and  that  on  the  concrete  as  uniform- 
ly  varying. 

5.  If  the  concrete  is  of  such  a  quality 
that  its  crushing  strength  is  2,400  to  3,000 
lb.  per  square  inch  after  twenty-eight  days, 
and  the  steel  has  a  tenacity  of  not  less  than 


()0,ooo    11).    per    square   inch,    the     following 
stresses  may  he  allowed  ; 

Concrete,  in  compression  in  beams  sub- 
jected to  bending,  600  lb.  per  square  inch; 
concrete  in  columns  under  simple  compres- 
sion, SCO  lb.  per  square  inch ;  concrete  in 
shear  in  beams,  60  lb.  per  square  inch  ;  ad- 
hesion of  concrete  to  metal,  100  lb.  per 
stpiare  inch;  steel  in  tension,  15,000  to  17,- 
o;x)  lb.  per  square  inch. 

It  is  desirable  that  the  reinforcing  rods 
should  be  so  designed  that  the  adhesion  is 
sufficient  to  resist  the  shear  between  the 
metal  and  concrete.  Precautions  should  in 
every  case  be  taken  by  splitting  or  bend- 
ing the  rod  ends,  or  otherwise  to  provide 
additional  security  against  the  sliding  of 
the   rods  in  the  concrete. 

When  the  proportions  of  the  concrete 
differ  from  tho.se  stated  above  the  stress  in 
compression  allowed  in  beams  may  be 
taken  at  one-fourth,  and  that  in  colunms  at 
one-lifth  of  the  crushing  stress  of  cubes  of 
the  concrete  of  sufficient  size  at  twenty- 
eight  days  after  gauging.  If  stronger  steel 
is  used  than  that  stated  above,  the  allow- 
able tensile  stress  may  be  taken  at  one- 
half  the  stress  at  the  yield  point  of  the 
steel. 

Let  b  be  the  width  and  d  the  effective 
depth   of  the  beam   in  inches. 

A  =  bd   the  area  of  cross-section. 

>n  =  £s  £f  the  ratio  of  the  coefficients 
of  elasticity  of  steel  and  concrete. 

.1/  =  bending  moment  at  the  section  con- 
sidered, in  inch-pound  units. 

/  =  tensile  stress  in  inetal  in  pounds  per 
square  inch. 

(■  =  compressive  stress  in  concrete  per 
square   inch. 

;^  distance  of  resultant  thrust  in  con- 
crete from  compressed  edge  of  beam  in 
inches. 

A'rf  =  distance  of  neutral  axis  from  com- 
pressed   edge    in    inches. 

,4,.  =  khd  =  area  of  concrete  in  compres- 
sion in  square  inches. 

.4t  =  area  of  metal  in  tension  in  square 
inches. 

f>  =  At  bd  the  ratio  of  section  of  metal 
to  section  of  concrete. 

/  =  span    in    inches. 

ii'  =  loacl    jHr    inch    of    sp:in. 


tral  axis  the  stress  in  the  steel   will  be  ;» 
times  as  great   as   in   concrete.     Hence — 
mc  kd  k 


Beam    With     Rectangular    Section. 

(ii)  licmiis  of  Ri\laiijinUii  Sctiiiii  i^ilh 
Single  Reinforcement. — In  a  homogeneous 
beam  the  stresses  .are  proportional  to  the 
<listances  from  the  neutral  axis.  In  a  dis- 
crete beam,  such  as  a  beam  of  concrete 
and  steel,  on  account  of  the  greater  rigidity 
of  steel,  at  a  given  distance  from  the  neu- 


/     ~  d(l  —  k)~  1  —  k 
But   equating  the  total  tension  and  com- 
pression 

Yz   chkd  =  pbdt 
ck  =  2l>l. 
Replacing  c  in  terms  of  / 

k~  -^  m    (l  —  k)  =2/> 
k=V    (fhn-  +  2pm)  —pm. 
Thus  for  m  =  1 5. 
/■  =  0.007,   o.oio,   o.ois,   0.020. 
/,■  =  0.365.  0.417,  0.483,  0.530. 
That  is,  the  neutral  axis  is  lower  as  the 
amount   of     reinforcement    is    greater,    and 
passes  the  half  depth   for  2  per  cent  of  re- 
inforcement. 

The  distance  of  the  resultant  thrust  from 
the  compressed  edge  is  3=^'/3kd. 

Equating    the   moments   of    resistance    to 
the    bending    moment, 
M  =  .4,/  (d  —  ikd)  =  J.4,<;  {d  =  JW) 

M  M 

Atd  {1 


t  = 


~i^ 


SM 


pbd-  (1  —  ik) 
2M 


'^  -  A,d  (1  —  ik) 

The   shearing  stresses  and   tensions  near 

the   ends  of  the  beam  are  usually   resisted 

by  stirrups  or  inclined  steel  bars,  and  it  is 

always  desirable  to  bend  upwards  near  the 


Beams  With 


supports  one  or  more  of  the  reinCorcing 
bars  when  the  reduced  bending  moments  at 
the  ends  permit  of  so  doing.  Stirrups  or 
ri.iridly  attached  web  members  or  inclined 
bars  should  be  provided  in  all  cases  where 
the  average  shearing  stress  on  a  vertical 
section  of  the  beam  exceeds  60  lb.  per 
square  inch  of  the  section.  A  theoretical 
determination  of  the  section  required  for 
these  would  be  very  difficult.  If  the  sim- 
ple case  is  taken  of  a  uniformly  loaded 
beam,  supported  at  the  ends  with  horizon- 
tal steel  tension  bars  not  bent  up  at  the 
ends,  the  adhesion  between  cor.r'Jte  and 
steel  which  is  required  may  be  f'/,  .id  thus: 
The  difference  of  tensior  in  l-'.i.  length  of 
bars  at  the  end  of  tire  :^?i  will  be  the 
tangential  force  betw  o  1  stcil  and  concrete 
in  that  distance.  Thi  Ir  --ding  moment  at 
the  end  is  o,  and  at  i  ft.  from  the  end  6ic 
(/ — T2)  inch-pounds,  where  ic  is  the  load 
jier  inch  run:  Hence  the  increment  of  ten- 
sion lietwecn  the  end  and  i  ft,  from  the 
end   is 

(W    {I—I2)^d    (I-',!    A-)    lb. 

If  •!'  is  the  total  perimeter  of  the  rein- 
f or-  >•  (J  bars,  the  adhesion  stress  is  u-(l  —  li) 
-•    /  'I'  d  (I  —  J^)  lb.  per  square  inch. 

i''^  Beams  of  T  Section  zi-itli  Sinfile  Re- 
.'torceineiit. — In   designing    T   beams  where 
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llie  upper  flange  forms  a  floor  tlie  thick- 
ness di  of  this  will  first  be  ascertained  by 
considering  the  part  between  two  ribs  as  a 
slab,  having  its  own  reinforcing  bars  trans- 
verse to  the  rib.  The  whole  of  this  can- 
not in  general  be  considered  to  form  part 
of  the  upper  flanges  of  the  T  beams.  The 
width  bt  of  the  upper  flange  may  be  as- 
sumed to  be  not  greater  than  one-third  the 
span  of  the  beams,  or  than  three-fourths  of 
the  distance  from  center  to  center  of  the 
reinforced  ribs.  There  is  no  satisfactory 
theoretical  determination  of  the  precise 
amount  of  the  floor  slab  acting  with  the 
web.  The  depth  d  should  then  be  deter- 
mined with  reference  to  the  stiffness  re- 
quired in  the  floor.  In  general  d  is  from 
one-twelfth  to  one-eighteenth  of  the  span. 
Two  cases  arise  according  as  the  thick- 
ness of  flange  is  greater  or  less  than  kd, 
the  distance  from  the  neutral  axis  to  the 
compressed  edge.  In  the  former  case  (rfi 
greater  than  kd)  the  rules  under  (a)  apply 
if  b  is  substituted  for  b,  and  A  =  b'd%  +  'i 
ui  —  </i)  for  bd.  The  equations  then  be- 
come 


mc  -T-  ;  - 

=  h 

■^    (i- 

-k) 

1  /-2pAm 
\\-b,d 

+  - 

p-A-m^ 
bM 

)- 

pAm 
bid 

\  /  2Atm 
\\    b,d 

+ 

At-m' 
bW 
ikd 

-)- 

Atm 
b,d 

M 

M 

A4  a  - 

ik) 

pAd  {1  - 

-ih 

SiM 

■2M 

Acd  {1  —  Jfe)  ~  kbid  (/  —  ife) 
where  pA  =  At,  tfie  section  of  reinforce- 
ment. The  increment  of  tension  in  I  ft. 
length  at  the  end  of  the  beam  and  the  ad- 
hesion stress  is  the  same  as  in   (a). 

When  di  is  less  than  kd  the  small  com- 
pression in  the  web  between  d,  and  kd  may 
be  neglected. 

Let,  as  before,  the  whole  area  of  section 
=  Ab,di  +  b  (d  — rfi),  and  pA  be  the  area 
of   reinforcement. 

mc  -^  t  =  k  ^  (1  —  k). 

The  mean  compressive  stress  on  the 
flange  is 

.di  I         c    2kd  —  di 


i-^c  A-  c 


TT 


~k3      )         2 
Equating  the  total  tension  and  compression. 
At/  =  pAt  =  \bidic  {2kd  —  di)  h-  kd 

bid,' +  2p-'^^"d       bidi-  +  2Atmd 


kd  = 


lid,  A-  2pAm 


d,  3kd- 


bidiA-  2 Aim 
2di 


E"t  ^  =  ?  2kd  -  d: 

Equating  the   moments 

M   =   Alt    (d  —z)  =    pAt  {d   —  z)    = 

ibidic  {2kd  —  di)  (d  —  z)  -^  kd 

It   may  be   useful   also   to  pomt  out   that 

the  area  of  reinforcement  for  a  given  value 

of  c/t  is 

c   bidi  (2kd  —  di) 
A=pA=j- jj^ 

(c)  Slabs  Sufportc-d  on  More  Than  Tn'O 
Sides. — It  does  not  appear  that  there  is 
either  ^   satisfactory  theory  or  trustworthy 


e.vpennients  from  which  the  strength  o. 
rectangular  slabs  supported  or  fixed  on  all 
four  edges  can   be  determined. 

(u)  Short  Columns  Axially  Loaded.— 
The  reinforcement  of  columns  should  in 
general  amount  to  at  least  0.8  per  cent  of 
the  gross  cross-section.  The  liability  to 
bending  of  the  longitudinal  reinforcing  bars 
greatly  weakens  the  column,  and  should  be 
prevented  by  steel  binding  bars.  Some 
theoretical  consideratinus  wouhl  indicate 
that  cross-binding  is  required  at  points  not 
further  apart  than  twenty-four  times  the 
least  lateral  dimensions  of  the  reinforcing 
rods.  But  further  experiment  shows  that 
still  closer  cross-binding,  or,  better,  spiral 
binding,  greatly  increases  the  strength  of 
the   column. 

(M.  Considere  recommends  that  the 
distance  between  the  coils  of  the  spiral 
should  not  exceed  from  i/io  to  1/7  of  the 
diameter  of  the  spiral.  In  the  case  of 
piles  subjected  to  longitudinal  shock  in 
driving    there   are   special    reasons    for    dc- 


'n^l 


^ 


Column    Eccentrically    Loaded. 

creasing    the    distance    between    the    cross- 
binding  near  the  ends.) 

If  the  load  is  strictly  axial  the  stress  is 
uniform  on  cross-sections.  Let  .4^.  be  the 
cross-section  of  the  column  (including  the 
reinforcement),  and  A  the  equivalent  sec- 
tion as  defined  below,  a  the  section  of 
longitudinal  reinforcing  l)ars,  P  the  load  of 
the  column  in  pounds.  Let  c  be  the  stress 
on  the  concrete,  and  t  that  on  the  steel, 
the  ratio  of  the  coefficients  of  elasticity 
being  m. 

P  P 

'=  =  Ac  +  (m  —  1)3.  ~  A 

mP  ntP 

'  =  A,.  +  (m  —  l)a  ^    A 
It   appears   that   c   may   be   taken  =  500   Ih. 
per    square   inch.    (  =  7,500   lb.    per    square 
inch,  and  E»    E^  =  m  =  15. 

When  the  stress  on  the  concrete  is  not 
greater  than  500  lb.  per  square  inch,  lateral 
bending  of  the  column  as  a  whole  is  not 
to  be  feared  if  the  ratio  of  length  to  the 
least  lateral  dimension  is  not  greater  than 
18. 

(b)  Columns  Eccentrically  Loaded.— U  a 
column  initially  straight  is  loaded  eccen- 
trically, as  when  a  beam  rests  on  a  bracket 
attached  to  the  column,  it  may  be  regarded 
as  fixed  at  the  base  and  free  at  the  loaded 


end.  Then  it  must  bend  in  the  plane  pass- 
ing through  the  load,  the  deflection  at  the 
top  being  o.  Let  x  be  the  eccentricity  of 
the  load  measured  from  the  center  <jf  the 
column  when  straight.  Then  the  bending 
moment  at  the  base  of  the  column  is  II' 
(S-(-a;).  But  it  is  known  that  S  will  be 
small  compared  with  .r.  provided  that  ((' 
is  small  compared  with  2EI/P,  and  this  will 
be  the  case  in  such  conditions  as  arc  likely 
to  occur  in  designing  concrete  columns. 
Then  the  bending  moment  may  be  taken 
as  ll'.r,  and  the  stress  at  the  base  of  the 
column,  treating  it  as  homogeneous,  will 
be 

(  1        x\ 

very  nearly,  where  A  is  the  whole  section 
of  the  column  and  Z  the  modulus  of  the 
section  relatively  to  an  axis  through  the 
center  of  gravity  and  at  right  angles  to  the 
plane  of  bending. 

In  dealing  with  reinforced  columns 
which  are  not  homogeneous,  it  is  con- 
venient to  substitute  for  the  actual  section 
of  the  column  what  may  be  termed  the 
equivalent  section,  or  section  of  concrete 
equivalent  in  resistance  to  the  actual  col- 
umn. If  Ac  is  the  area  of  section  of  the 
column  (including  the  area  of  reinforce- 
ment) and  (I  is  the  area  of  reinforcement, 
then   file  equivalent   section  is 

A  =  Ac.  +  (w  —  l)a. 

If  h  is  the  depth  of  the  section  in  the 
plane  of  bending,  the  moment  of  inertia 
relatively  to  the  neutral  axis  can  be  ex- 
pressed in  the  form  /  =  nAIr,  and  the  sec- 
tion modulus  in  the  form  Z^=2nAh. 

It  is  desirable  in  columns  that  there 
should  be  no  tension,  and  generally  when 
the  vertical  load  is  considerable  there  is 
none.  Cases  in  which  the  eccentricity  is  so 
preat  that  there  is  tension  must  be  treated 
by  the  methods  applicable  to  beams  if  it 
is  made  a  condition  that  the  steel  carries 
all  the  tension.  In  the  following  cases  it 
is  assumed  that  there  is  no  tension. 

Case  I.— Column  of  Circular  Section,  Re- 
inforcements Symmetrical  and  Equidistant 
from  the  Neutral  Axis.  Let  m  be  the  ra- 
tio E»/Ec  of  the  coefficients  of  elacticity  of 
steel  and  concrete.  ./<•  the  cross  section  of 
the  column  in  square  inches,  a  the  area  of 
reinforcement  in  square  inches,  h  the  di- 
ameter of  the  column,  ht  the  distance  be- 
tween the  reinforcing  bars  perpendicular,  to 
the  neutral  axis.  Then  the  equivalent  sec- 
tion is 

A  =  A,,  -f  (»i  —  l)a 
and  the  modulus  of  the  section  is 

Z  =  \AJi  -f  i  (»"  —  ')a  'U'  -5-  h. 

The  stress  at  the  edges  of  the  section 
can  then  be  calculated  by  the  general  equa- 
tion 

where  .r  is  the  eccentricity  of  the  load  in 
inches  and  M'  the  load  in  pounds.  The 
greater  value  of  f  must  not  exceed  the 
safe  stress  stated  above. 
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C;i--c  II. —  Rectangular  Section  with  Kc- 
inforccnicnt  Symmetrical  and  Kquidistant 
from  the  Neutral  Axis.  Using  the  same 
notation  as  in  the  last  case,  /i  heing  now 
the  depth  of  the  section  in  the  piano  of 
bending,  the  section  modulus  is 

Z  =  iAJi  +i(m~  Da  /it*  H-  h 
and    the    stresses    are    given    by    the    same 
equation  as  in  the  previous  case. 

Case  111. — Column  of  Circular  Se-tion 
•with  Reinforcing  Bars  arranged  in  a  Circle. 
— I'sing  the  same  notation  as  in  Case  1. 
ht  being  the  diameter  of  the  circle  of  re- 
inforcing bars,  the  section  modulus  is 
7.  =  iA  It  +  i  (m  —  l)a  hi-  —  h. 
and  the  stresses  are  given  by  the  ^anle 
equation  as  in  Case  I. 

(c)  Long  Coluiiiiis  Axially  Loaded. — 
For  columns  more  than  i8  diameters  in 
length  there  is  risk  of  lateral  buckling  of 
the  column  as  a  whole.  The  strength  of 
such  columns  would  be  best  calculated  by 
Gordon's  formula,  but  there  arc  no  experi- 
ments on  long  columns  by  which  to  test 
the  values  of  the  constants  for  a  concrete 
or  concrete  and  steel  column.  There  does 
not  seem,  however,  to  be  any  probability 
of  ser'ous  error  if  the  total  load  is  re- 
duce 1  in  a  proportion  inferred  from  Gor- 
don's formula  to  allow  for  the  risk  of 
buckling. 

Let,  as  before,  A^-  =  the  section  of  the 
column  in  inches;  a  =  the  rcinforcenier.t. 
Then  ^  =  ,4e  +  (m  —  \)a  is  the  equiva- 
lent section.  Let  n  be  the  constant  in  the 
equation.  /^  iiAli',  and  /;  the  least  trans- 
verse dimension  o.'  the  column. 

Then  for  a  column  fixed  in  direction  at 
both    ends.    Gordon's    formula    is 

lV/Af=  1^(1+  p/cnh')  =  I  ^  (i  -f  K) 
so  that  the  column  will  carry  less  than  a 
short  column  of  the  same  dimensions  in 
the  ratib  of  i-\-  K  to  l,  or  in  other  words, 
the  column  will  be  safe  if  calculated  as  a 
short  column,  not  for  the  actual  load.  W. 
but  for  a  load  ( i  +  A' )   IP. 

The  constant  c  has  not  been  detern;iued 
experimentally  for  reinforced  long  col- 
umns. But  its  probable  value  isc  ^  Ajr^EcIf, 
where  /'  is  the  ultimate  crushing  stress. 
Putting  £..  =  2.00(),0(H)  and  /  =  2,500,  then 
f  =  32.000.  Looking  at  the  well-under- 
stood uncertainty  of  the  rules  for  long  col- 
umns, very   exact   calculation   is  useless 

Vai.if.s  of  1  -t-  K"  for  Three  V.\i.ues  of  n. 
Case.  I.  Case  II.  Case  III. 

n  =:  0.075  II  =  0.064!  J 

1.17 

1.26 

I. .38 

The  differences  of  I -|- A.'  for  consider- 
able differences  of  n  are  not  very  great. 

In  the  case  of  columns  fixed  at  one  end 
and  roimded  or  unfixed  at  the  other,  2A.' 
must  be  substituted  for  A'.  If  the  column 
is  rounded  at  both  ends,  4A'  nuist  be  sub- 
stituted for  K. 


1/h 

»  =  0.0 

20 

1.13 

25 

1.20 

30 

1.29 

1. 19 

1-30 
1-44 


A  syndicate  of  New  York  and  Canadian 
Capitalists  is  planning  to  build  2.ocn  miles 
of  new  railroad  in  Brazil. 


Tree  Watering  System  for  Parkway. 

Cuii.Mderablc  trouble  has  been  cx|)eri- 
enced  in  maintaining  trees  in  the  parkways 
on  Jackson  and  Washington  Boulevards  in 
the  business   district    of    Chicago.     This    is 

principally    due    to    the    fact    that    the    trees 


^U/ 


'  P/k/i  £"//?  S^' 

-  \  ,\      »"      -1— rt 
f^ifrfi  /•  /n /oaa"  \ 


■-5-0-^ BS'-O"- 
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stalled  for  the  parkways  on  Jackson  Boule- 
vard by  Mr.  Jens  Jensen,  general  superin- 
tendent of  the  West  Chicago  Park  Com- 
missicjn.  By  this  system  it  will  be  possible 
to  give  the  trees  sufficient  water  and 
liquid  fertilizer  in  the  most  economical  way 
in  a  space  that  will  be  covered  with  con- 
crete, except  the  immediate  space  surround- 
ing the  trees.  The  latter  is  to  be  pro- 
tected by  an  iron  grating  so  as  to  permit 
the  transplanting  of  trees  if  they  should 
(lie,  and  also  to  permit  the  air  to  penetrate 
the  soil.  The  accompanying  cuts  show 
some  of  the  details  of  the  proposed  sys- 
tem. 

The  trees  are  to  be  spaced  25  ft.  apart 
and  each  is  to  be  surrounded  by  a  tree 
guard.  The  water  and  liquid  fertilizer  is 
to  be  fed  into  the  drain  through  an  iron 
feed  pipe  at  one  end  of  the  block;  at  the 
other  end  of  the  block  is  an  opening  in  the 
drain  to  serve  as  an  air  vent.  The  feed 
pipe  cover  is  to  be  threaded  into  the  feed 
pipe  and  can  be  opened  only  with  a  special 
wrench. 


6f?0U/VD  PI/7A/. 


I         I  ,         1,1         .       I— — r 


<)ii.'.iu-o-;.i»^vjw.,j.iJ.^,mi-,v.i;S't;.a'.;ir3 


-  -^'MrOt/jM  /n>//  Hyr/  /}/!( 

JfCr/0/V/?l    ^l^l//?T/ON. 

Details    of    Section    of    Tree    Watering 
System. 

cannot  get  sufficient  moisture,  as  on  one 
side  are  buildings  drained  by  sewers  and 
on  the  other  side  are  macadam  or  asphalt 
streets   that   prevent  moisture   reaching  the 


The  Federal  Government  has  let  a  con- 
tract to  the  United  States  Steel  corpora- 
tion for  transmission  towers  which  are  to 
be  utilized  for  wireless  telegraph  service 
in  Alaska.     The  towers  will  be  176  ft.  high. 


The  Swiss  Government  is  considering 
two  new  Trans-Alpine  tunnel  schemes. 
One  is  to  pierce  the  Spliiegen.  and  the 
other  the  Greina,  in  the  canton  of  the 
Grisons. 


The  Lehigh  Coal  &  Navigatioir  Co.,  of 
Maunch  Chunk,  Pa.,  has  recently  been  con- 
ducting some  experiments  on  electric  haul- 
age on  the  Lehigh  Canal.     A  narrow  gage 


/irhwai/.- 


-i 
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6/czeJ  / 


Cross-Section     Showing     Underground      Watering     System. 


subsoil  and  the  roots  of  the  trees.  Then 
too.  the  smoke  laden  atmosphere  has  much 
to  do  with  preventing  the  healthj'  growth 
of   the   trees. 

To  offset  these  effects  as  much  as  possi- 
ble, a   system  of  subirrigation   is   to  lie  in- 


track  has  been  constructed  along  the  canal 
for  a  distance  of  three  miles,  and  a  lo-ton 
electrically  propelled  truck  running  on  this 
track  was  used  in  towing  the  canal  boat. 
The  experiments  are  said  to  have  been  a 
success. 
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Engineers'  Pocketbook  of  Reinforced  Concrete.* 

BY   E.   LEE   HEIDENREICH,  C.  E.,    M.   E. 

(Continued    from    Engineering-Contracting.   July    24,    1907.) 

Foundations. —  From  tests,  the  bearing  power  of  the  soil  is 
found  to  be  5,000  lbs.  per  sq.  ft.  As  we  cannot  encroach  upon 
the  adjacent  property,  rafts  must  be  resorted  to  on  the 
north  and  east  sides.  Rafts  2-7,  3-8  and  15-14  are  calculated 
ilike. 

Raft  2-7. — The  principle  consists  in  constructing  a  base, 
the  center  of  gravity  of  which  coincides  with  the  center  of 
gravity  of  the  two  unequal  loads. 

The  calculation  becomes  appro.ximate  as  we  move  in  the 
outside  column  one  foot,  on  account  of  sheet  piling,  etc.,  and 
^dd  18  ins.  at  the  other  end  of  the  raft  beyond  the  centers 
-alculated.     See  Fig.  2. 

Load   column  2^284.575  lbs. 
Load  column  7  =  386,600  lbs. 


Sum   =671,175  lbs. 

Dividing  by  5,000=134.23  sq.  ft. 


In  like  manner,  solving  for  U, 

l.  =  3.I2. 
Let  A=:area  of  entire  trapezoid,  and  a  =  the  area  of  that 
part  to  the  left  of  the  center  of  gravity ,CG,  then 

M  =  Wl,  -  I  tW  +  \V,)1,  =  W,  1,  -  ^^    (W   -I-    W.)  1,    - 

2,294,800—1,120,750  =  1,174,050  ft.  lbs.* 

This    is    l,174,f)50  X  12  =  14.088.600    in.    lbs.     Per   inch   of 
width  this  is 

14088600 
10  :^5  X  1*^  "^  114,540  in.  lbs. 


Fig.  2,   Diagram   for  Raft  2-7. 

If  we  choose  n  =  15,  as  F-e  for  concrete  in  a  comparatively 
large  mass  is  nearer  2,000,000,  we  get  (page  68*) 


M, 


pf  (1  --3)bd2. 


Choosing  p  =  0.01  and  (1  —  -g)  =  .861, 

Ms  =  0.01  X  16,000  X  0.861  X  1  X  d'^. 

Whence  d  =  29  ins. 

.Vdding  2  ins.,  we  get  h^31  in,s..  frjr  the  slab,  and  the 
steel  area  is  0.01  X  29  =  0.29  sq.  ins.  per  inch.  0.29  X  12  =  3.48 
sq.  ins.  per  ft.,  or  according  to  table  of  circles,  i '4-inch  rods, 
4^    ins.   on   centers. 

For  compression,  bj-  combining  formulas  5  and  6, 

pf         0.01  X    16000 
iCk  =  pf,  or  C  =  -^  =      ^  X  0.417 

C  =  767  lbs.  per  sq.  in.,  which  is  safe. 
If  however,  we  specify  a  ma.ximum  safe  load  in  compres- 
sion of  500  lbs.,  we  find  the  reinforcement  as  follows; 


Fig.  1,  Foundation  Plan  Showing  Position    of    Rafts. 

134.23. 


r        c  t''  +    I'-' 

Area  of  raft  = s X  14 


' ~  671175 

_   21  bi   -f   2b.2 
''  ~     3      b,  +  b.. 


bi  +  bo  =  19.18. 

284575 

^rs:  X  14  =  5.94. 


1±  bi  +  2b, 
3 


5.94 


19.18 

Solving,  b.=S.22,  and  bi=  13.95. 

To  find  the  cross-section  of  raft,  we  must  find  the  center 
of  gravity  of  one-half  the  trapezoid,  which  gives  the  leverage 
for  the  bending  moment,  as  follows: 

b,  —  b:  =  13.95  —  5.22  =  8.73. 

b:,  —  bg h 8.06 

8.73      ~    14   ~  TT' 
b-  —  b..  =  5.03. 
b,  =  5.03  +  5.22  =  10.25. 


1.  = 


h  ba  -f  2b2 
3     bj  +  b. 


8.06         10.25  +  2  X  5.22 

~3~  ^        10.25  +  5.22       =  ^  °'^- 


•Copyrighted,  1907.  b.v  the  Myron  C.  Clark  Publishing  Co. 
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Fig.    3.    Diagram    for    Foot    of    Columns    7    and    2. 


kd 
267  X  -5- 


767  —  5(X)  =  267  lbs.  excess. 
0.417   X    29 


267  X 


1617  lbs. 


1617 


nWiliO     ^01  s"^-  'fis-  reinforcement  required  for  each  one-inch 
in  width,  or  approximately  1-in.  rods  every  8  inches. 

The  distributing  rods  under  column  7  are  approximated 

as   follows!,   see  Fig.   3 : 


M 


386600         6 

g X  -  X  12  =  7000000  in.  lbs. 


♦These  tiguies  are  obtained  hy  using  greater  accuiac.v  in  the 
measurements,  than  the  2  places  of  decimals  here  given. 

tReprinted  elstwhere  in  this  article. 

tTo  gain  practice  in  using  take  p.  79  (reprinted  July  24)  we 
here  use  n  =  10  and  p  =  .00S3,  instead  of  15  and  0.01  respectively'. 
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.\>siiiiiinj;  ,1  width  of  .16  ins.,  cacli  iiicli  would  have  a  iibiiiU'iit 

roooooo 


M   = 


36 


=  194000  inch  lljs. 


Hy  table  p.  79.  this  gives  a  depth  of  46  ins.,  with  a  steel  area 
0.36  .sq.  ins.  for  each  inch  width. 

36X0.36=12.96  sq.  in.s..  which  by  table  p.  58  gives  12 
rnds.  13-16  ins.  in  diameter   (laid  in  two  courses). 

Similarly  for  column  2, 

284575         1.61 
M   =  .-, X  —Tj-  X    12  =  1.370,000  in  lbs 

I-"or  a  width  of  24  ins.,  this  gives  per  inch. 

1370000 


24 


=  57000  in.  lbs. 


14-' O' 


■'Rods        '  /'RoeJs,  I 
ComprG  S5 

''5>vee^  pthna 

V If-'  1^' 

Fig.  4,  Plans  and  Section  of  Raft  2-7. 

This  corresponds  to  a  depth  of  26  ins.  and  a  steel  area  of 
0.199  sq.  ins.,  or  1^-in.  rods  6  ins.  on  centers.  Hovifever,  this 
depth  will  be  taken  at  31  ins.,  the  same  as  the  slab. 

The  raft  2-7  will  therefore  be  shown  as  in  Fig.  4,  the  deci- 
mals being  replaced  by  feet  and  inches. 

Rafts  3-8  and  15-14  are  like  raft  2-7.  and  raft  1-6  is  calcu- 
I:iti-cl   in   :i   ~iinil.[r  Tnaniicr. 


Quadrilateral  Raft  4-5-9-10.— See  Fig.  5.  The  outside  col- 
umns arc  each  moved  in  one  foot. 


«•    —  r*V— i 


Fig.  5,  Diagram  for  Raft  4-5-9-10. 

4  =  284,575  lbs. 

5  =  189,710  lbs. 

9  =  386,600  lbs. 

10  =  284,575  lbs. 


1,145,460  lbs. 
1,145,460  H- 5,000  =  229.1  sq.  ft. 
The  center  of  gravity  between  4  and  10  is  at  the  center  of  a 
line  connecting  them,  at  point  A.  which  represents 
2  X  284,575  =  569.150  lbs. 
5  =  189,710 
9  =  386,600 


B  =  576.310 

li  =  |.-gl,n    X   14  X    1.414  =  6  52,  which  makes  the  distance 
.between  A  and  B,  3.38  ft. 
From  B  to  C 


569150 


X   3.38  =  1  68  ft. 


1145460 

3.38 — 1.68=:  1.7,  which  locates  the  center  of  gravity.  C. 
of  the  entire  raft. 

Enough  area  is  added  along  .\D  so  that  the  center  of 
gravity  of  the  quadrilateral  may  be  at  c.  This  additional  dis- 
tanceDE  is  3  X  1.7  =  5.1  ft. 

14 


The  added  area  is  5.1  X 


X    1.414  =  50  sq.  ft. 


Area   square  4-5-9-10  is   14  X  14=196  sq.   ft.      196  +  50  =  246 
-i|.  ft.,  which  is  i.iver  229  sq.  ft.  and  theref'To  --ate. 


(  Reprinted  from  page  68  of  forthcoming  book.  Engineers'  Pocket- 
book  of  Reinforced  Concrete.) 

Assumptions  for  New  York  (See  sketch): — 
C  =  500  lbs.  per  sq.  in. 
s  =  SO  lbs  per  sq.  in. 
f   =  16,000  lbs.  per  sq.  in. 
Area  of  steel 


P  = 


bd 


k  =  "N'2np  +  nV   - 
M    =  iCkf  I— YJbd- 

M.  =  pf  ^1— jjbd- 

K,.=  }Ck(l-j) 
K»  =  pf(l-j) 


(4) 
(•'■') 
(6) 
(7) 
(8) 
(9) 


portions   of   steel   used   in   designing   concrete   beams,   slabs, 

etc. 


The   following-  table   gives   values   of   K   for  various   pro- 


n=12. 

n=15. 

p. 

k. 

-^- 

Kc. 

K.. 

K. 

k. 

'-^ 

Kc.    Ks. 

K. 

.001 

,143 

O.W 

35.8 

15.2 

15.2 

.158 

.947 

37.6   15.2 

15.2 

.002 

.196 

.935 

45.8 

29.9 

29.9 

.215 

.928 

50.0   29.6 

29.6 

.003 

.235 

.922 

54.2 

44.3 

44.3 

.258 

.914 

58.9   43.8 

43.8 

.004 

.266 

.911 

60.2 

58.4 

58.4 

.291 

.903 

65.8  1  57.8 

57.8 

.005 

.291 

.903 

65.8 

72.2 

65.8 

.319 

.894 

71.2  1  71.4 

71.2 

.006 

.314 

.896 

70.3 

86.0 

70.3 

.343 

.885 

76.2 

84.8 

76.2 

.007 

.  3,14 

.889 

74.2 

99.5 

74.2 

.366 

.878 

80.3 

98.6 

80.3 

.008 

.352 

.883 

77.7 

113.0 

77.7 

.384 

.872 

83.8 

111.7 

83.8 

009 

.370 

.877 

81.1 

126.1 

81.1 

.401 

.866 

86.9 

124.7 

86.9 

.010 

.384 

.872 

83.8 

139.8 

83.8 

.417 

.861 

90.0 

137.8 

90  0 

Oil 

.398 

.867' 

86.4 

152.5 

86.4 

.432 

.856 

92.4 

150  6 

92.4 

.012 

.411 

.863 

88.8 

166. 

88.8 

.444 

.852 

94.8 

163.8 

94  8 

.014 

.435 

.855 

93.0 

192. 

93.0 

.470 

.843 

99.1 

188.5 

99  1 

.016 

.456 

.848 

96.7 

217. 

96.7 

.492 

.836 

103.0 

214.0 

103.0 

.018 

.476 

.841 

100.0 

243. 

100.   1 

.513 

.829 

106.0 

238.3 

106.0 

.020 

.493 

.836 

103. 

267. 

103.   1 

.530 

.823 

108.8 

263.2 

108.8 

.030 

.561 

.813 

114. 

390. 

114. 

.600 

.800 

120.0 

384. 

120.0 

040 

.610 

.796 

122. 

510 

122. 

.650 

.784 

127  6 

502. 

127  6 

.050 

.650 

.783 

127. 

628. 

127. 

1 

.680 

.774 

131.8 

620. 

128.2 
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The  same  method  as  was  employed  for  raft  2-7  will  give 
the  section  and  reinforcement  for  raft  4-5-9-10.  The  raft,  as 
constructed,  will  measure  15  ft.  6  ins.  on  the  north  and  east 
sides,  as  shown  in  Fig.  5. 

Square  Footings.  12,  13,  17  and  18. — See  Fig.  6.  Since  the 
area  required  is  77.3  sq.  ft.,  the  side  is 


\  77.3  =  8  ft.  9  in.    X    8  ft.  9  in. 

With  a  column  20  ins.  in  diameter,  its  area  is  2.17  sq.  ins.  The 

load  is  386,600  lbs. 

2.17  X  5,000=10,850  lbs. 

386,600  —  10,850  =  375,750  lbs. 

375750         SJ 
M  =  g X  -J-  X  12  =  1232930  inch  lbs. 


or  per  inch. 


1232930 
12 


102750, 


^\'illtll  of  imaginary  beam  in  inclies,  is 
8.75  X    12 


102750 
35~~ 


35  ins. 


2935  in.  lbs.  per  inch  of  width. 


/ypcys  jk'tita. 


Fig.  6,  Plan  of  Footings  12,  13,  17,  and  18. 
Showing   Reinforcement. 

By  table  p.  79,  interpolating  between  2,600  and  3,740,  we 
find  steel  area  appro.ximatelj-  0.045,  or  for  12  ins.  centers. 
0.045  X  12  =  0.54  sq.  ins. 

This  corresponds  to  a  diameter  of  13-16  in.  It  takes  4 
rods  13-16  in.  in  diameter  crossing  each  other  at  right  angles, 
and  4  rods  13-16  in.  in  diameter  on  each  diagonal. 

Similar  calculations  will  give  figures  for  the  other  square 
footings. 

The  above  calculations  are,  of  course,  approximate,  but 
thej-  are  safe,  and  are  as  simple  as  any  calculations  the  author 
has  seen. 

The  mat  reinforcement  consists  of  a  6x6  in.  mesh  high 
carbon  steel  fabric  of  No.  7  and  No.  9  gauge  wire,  laid  with- 
in 2  ins.  of  the  top  of  the  6-in.  floor,  depressed  under  the 
columns  to  about  5  ins.  below  the  floor. 

Before  excavation  a  Wakefield  sheet  piling  should  be 
carefully  driven  along  the  north  and  east  building  lines,  the 
basement  columns  being  here  moved  in  12  ins.  The  retaining 
walls  run  from  column  to  column,  and  above  the  sheet  piling 
are  built  out  to  the  building  line.  The  fabric  continues  from 
the  mat  up  within  2  ins.  of  the  inside  of  the  retaining  wall, 
and  to  it  is  wired  such  reinforcing  rods  as  are  required  to 
withstand  the  earth  pressure  from  the  adjacent  property. 

The  first  story  columns  are  placed  on  the  building  line, 
by  cantilevering  the  girders  12  ins.  It  will  be  found  that  the 
steel  above  calculated  will  take  care  of  this  cantilever  action, 
but  the  author  always  adds  two  more  rods  at  the  bottom 
of  the  girder,  bent  at  1  '3  the  span  and  reaching  the  top  at 
each  end. 

The  curtain  walls  are  reinforced  with  fabric  only  and  are 
6  ins.  thick. 

Where  the  building  ordinances  permit  it,  the  author  uses 
a  high  carbon  wire  fabric,  deducting  the  strength  of  same 
from  the  required  steel,  area;  for  instance,  in  calculating  1st 
to  6th  floors,  we  had,  steel  area  =  0.288  sq.  ins.  per  foot.  For 
4.x6-in.   No.  7  gauge   we  have 

3X0.0254  =  0.0762. 


Safe  strength,  28,000  lbs.  makes  it  equal  to  twice  the  area 
at  14,000  lbs.,  or  0.1524  sq.  in.  Hence  the  steel  area  required  is 

0.2880  —  0. 1 524  =  0. 1 356 
Using  ^-in.  rods  as  before, 

0.196 

A  1355   X   12  =  17i  ins.  on  centers, 

instead  of  %%  ins.,  and  if,  owing  to  the  increased  lateral  con- 
tinuity, we  use 

wl^        wl^ 
^'=74°'"  TtT' 

still  lighter  steel  areas  will  be  found,  and  have  been  success- 
fully used  in  carefully  executed  work. 

(To   be   continued.) 


Catalogs  Worth  Having. 

No.  0291.  Traction  Engines. — The  Hubcr  Manufacturing 
Co.,  Marion,  Ohio. 

The  increasing  use  of  traction  engines  to  take  the  place 
of  animal  power  is  well  illustrated  by  this  catalog.  The 
engravings  given  show  traction  engines  being  used  for  haul- 
ing practically  all  kinds  of  contractors'  machinery;  for  plow- 
ing; tearing  up  macadam  streets;  and  for  general  haulage 
purposes.  Detail  drawings  are  shown  of  the  various  parts 
of  the  engine,  and  there  is  also  a  considerable  amount  of 
descriptive  text  accompanying  them. 

No.  0292.  Asphaltoilene. — Good  Roads  Improvement  Co., 
Cincinnati,  O. 

This  pamphlet  has  been  issued  for  the  purpose  of  exploit- 
ing oiled  roads.  The  .\sphaltoilene  used  on  these  roads  is 
described  as  the  equivalent  of  pure  asphalt  dissolved  in  petro- 
lene,  only  a  sufficient  amount  of  petrolene  being  used  to  make 
it  fluid  and  act  as  a  vehicle.  After  the  Asphaltoilene  is  ap- 
plied to  the  road  the  petrolene  is  absorbed,  leaving  a  surface 
of  asphalt.  The  pamj.hlet  describes  the  method  of  con- 
struction and  shows  a  immber  of  illustrations  of  Asphalt- 
oilene roads. 

No.  0293.  Mining  Heists. — Sullivan  Machinery  Co.,  Chi- 
cago, 111. 

This  pamphlet  illustrates  and  describes  the  line  of  mining 
hoists  made  by  the  firm  named  above  for  especially  deep 
mine  work.  Like  all  the  catalogs  issued  by  this  firm  it  is 
very  complete  in  descriptive  matter  and  gives  a  really  ex- 
cellent  idea   of  the   various   machines   included. 

No.  0294.  Engineers'  Instruments. —  Herman  Pfister,  Cin- 
cinnati, O. 

This  is  a  catalog  and  price  list  of  engineers'  transits, 
levels,  and  other  surveying  instruments  made  by  the  firm 
named.  Each  of  the  several  instruments  is  described  in 
considerable  detail  and  prices  are  given  of  the  complete 
instrument  and  its  several  parts. 

No.  0295.  Dcor  Hangers.— The  Richards  Manufacturing 
Co.,  Aurora,  111. 

This  is  a  catalog  and  price  list  of  the  large  line  of  door 
hangers  manufactured  by  the  firm  named.  There  is  a  large 
number  of  different  forms  of  hangers  included  and  each  is 
described  and  has  its  price  given.  The  catalog  also  contains 
a   list  of  hardware  specialties. 

No.  0296.     Gas  Engines.— Challenge  Co..  Batavia,  111. 

The  Challenge  Gas  Engine  operates  upon  the  four-cycle 
principle.  The  engines  illustrated  in  this  catalog  are  de- 
signed particularly  for  pumping  work.  Each  is  described  in 
detail  with  illustrations  of  the  several  parts.  The  catalog  con- 
cludes with  some  practical  suggestions  for  the  installation 
and  operation  of  gas  engines  for  pumping  work. 
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No.  0297.  Ccntractors'  Locomotives. —  I  );i\  iup(irt  Luco- 
niotivc  Works.  0;i\  tiipdrt,  Idu.i. 

This  pjiniphlct  is  a  brief  discussion  of  the  features  which 
are  necessary  for  economical  and  efficient  operation  in  a 
contractor's  locomotive.  The  firm  issuing  it  began  ni.iiui- 
facturing  contractors'  locomotives  five  years  ago,  and  ha^ 
made  a  specialty  of  this  machine  for  contractors'  ucjrk. 
Besides  describing  the  general  features  of  locomitive  con- 
struction, the  catalog  gives  a  list  of  contractors  who  are 
using  Davenport   locoiniuives. 

No.  0298.  Contractors'  Tents.—l'nited  Statis  Tint  and 
Awning  Co.,  Chicago,  111. 

The  firm  issuing  this  catalog  manufactures  a  general  line 
of  awnings  and  tents  for  various  purposes.  The  line  of  con- 
tractors' tents,  both  house  tents  and  stable  tents,  is  very 
complete.  Brief  descriptions  are  given  of  the  various  styles, 
together  with  tables  of  sizes,  quality  of  material,  prices,  etc. 

No.  0299.  Hoisting  Engines. — Monighan's  Machine 
Works,  Chicago.   III. 

This  is  a  handsomely  printed  catalog  describing  and 
illustrating  a  full  line  of  hoisting  engines  and  hoists  for 
building  work.  The  firm  has  recently  enlarged  its  factory 
and  is  now  in  position  to  meet  the  demands  of  its  custom- 
ers for  the  various  lines  of  improved  hoisting  machinery 
handled  by  it. 

No.  0300.  Gas  Engines. — Do  La  Vergne  Machine  Co.. 
New  York,  N.   Y. 

This  is  a  well  illustrated,  well  written,  descriptive  cata- 
log of  the  Koerting  four-cycle  gas  engine  handled  by  the 
firm  named.  The  Koerting  engine  has  been  extensively 
used  in  Germany  and  is  described  in  this  catalog  in  its  im- 
proved form.  Detail  drawings  are  given  of  the  several 
working  parts  and  the  descriptive  matter  is  unusually  clear 
and   instructive. 

Xo.  0301.  Dump  Wagons. — Marion  Dump  Wagon  Co., 
Marion,  Ohio. 

This  circular  describes  the  construction  and  operation  of 
the  Marion  dump  wagon.  The  particular  feature  of  this 
wagon  is  that  the  doors  open  crosswise  of  the  wagon  box. 
This,  it  is  claimed,  enables  the  load  to  be  dumped  without 
stallin.g  the  wagon  and  also  permits  the  gear  to  be  closer 
coupled  than  is  possible  with  most  styles  of  dump  wagons 
constructed. 

No.  0302.  Industrial  and  Portable  Railways. — -\rthur 
Koppel   Co.,    Pittsburg.   Pa. 

This  pamphlet  illustrates  and  gives  the  main  dimensions 
and  capacities  of  Koppel  cars  for  industrial  railway  pur- 
poses. The  cars  described  include  practically  all  the  pat- 
terns manufactured   by  the  company. 

No.  0303.  Leadite. — The  Leadite  Company  of  .America, 
Philadelphia,  Pa. 

Leadite,  as  most  of  our  readers  know,  is  a  substitute 
which  is  offered  by  the  company  named  above  for  lead  for 
calking  water  mains.  This  pamphlet  contains  a  paper  read 
before  the  second  annual  meeting  of  the  American  Public 
Works  Association,  describing  the  composition  of  this  new- 
pipe  jointing  material  and  explaining  the  method  of  applying 
it  in  actual  construction. 

No.  0304.  Gasoline  Engine. — The  "New-Way"  Motor  Co., 
Lansing,    Mich. 

This  catalog  describes  the  "New-Way"  air  cooled  gaso- 
line engine  which  has  been  worked  out  by  the  firm  named 
with  the  particular  idea  of  applying  it  to  the  operation  ot 
concrete  mixers.  The  engine  is  described  and  Hlustrated  in 
detail  and  there  are  a  number  of  illustrations  showing  its 
application  to  concrete  mixers.  The  pamphlet  also  contains 
a  number  of  testimonial  letters  from  contractors  who  have 
used  it  for  mixing  concrete. 


Personals. 

-Mr.  E.  J.  Cook,  architect,  ha^  opened  an  office  at  Fairmont, 
.Minn. 

Mr.  Bruno  J.  Feldman,  64  W.  144th  street,  New  York,  has 
been  appointed  an  assistant  engineer,  board  of  water  supply  of 
New    V'ork   City. 

North  .American  Dredging  Co.,  engineers  and  general  con- 
tractors, has  removed  its  main  office  from  Bacon  building,  Oak- 
land, Cal.,  to  715  Merchants  Exchange  building,  San  Francisco, 
Cal. 

Prof.  William  F.  M.  Goss  has  resigned  as  dean  of  the 
school  of  engineering  at  Purdue  University  to  accept  the  posi- 
tion of  dean  of  the  engineering  college  of  the  University  of 
Illinois. 

Mr.  George  P.  Carver  has  opened  an  office  in  the  E.xchange 
building,  53  State  street,  Boston,  Mass.,  where  he  will  engage  in 
consulting  work,  making  a  specialty  of  reinforced  concrete  con- 
struction. ' 

Mr.  T.  R.  Atkinson,  heretofore  assistant  state  engineer  of 
North  Dakota,  has  been  appointed  state  engineer  to  succeed  Mr. 
.A.  L.  Fellows,  who  resigned  to  engage  in  consulting  practice  in 
Denver,  Colo. 

Mr.  Josiah  Gibson  has  accepted  a  position  as  chief  drafts- 
man with  the  Southwestern  Bridge  Co.,  Joplin,  Mo.  He  was 
larmerly  in  charge  of  railway  bridge  detailing  with  the  Wis- 
consin Bridge  &  Iron   Co. 

Mr.  A.  A.  Lane,  for  some  years  past  Engineer  with  the 
Taylor-Wilson  Manufacturing  Co.,  of  Pittsburg,  Pa.,  has  been 
engaged  to  fill  the  position  of  office  manager  in  the  Rein- 
forced Concrete  Department  of  the  General  Fireproofing  Co.  at 
Youngstown.   O. 

Mr.  Curtis  Hill,  for  a  number  of  years  Civil  Engineer  of  the 
Sewer  Department  of  St.  Louis,  Mo.,  has  resigned  that  position 
and  has  been  appointed  State  Highway  Engineer  for  the  State 
of  Missouri.     Mr.  Hill's  headquarters  will  be  at  Columbia,  Mo 

Mr.  George  M.  Wisner,  heretofore  assistant  engineer  of  the 
sanitary  district  of  Chicago,  111.,  has  been  appointed  chief  en- 
gineer to  succeed  Mr.  Isham  RandoFph,  whose  resignation  of  that 
position  recently  went  into  effect.  Mr.  Randolph  will  engage 
in   private  practice. 

Brigadier  General  Charles  Francis  Powell,  retired,  died 
July  30,  at  the  home  of  his  brother  in  St.  Paul,  Minn.,  aged  63 
years.  General  Powell,  who  was  in  the  Engineer  Corps,  re- 
tired from  active  service  in  March.  1906.  He  was  a  native  of 
South  Carolina  and  was  graduated  from  West  Point  in  1867. 

Mr.  Chas.  Iffer.  for  the  past  five  years .  connected  with 
the  General  Supply  &'  Construction  Co.  of  New  York  City,  as 
manager,  has  formed  a  company  bearing  the  firm  name  of  Chas. 
Iffer  &  Co.,  and  has  opened  offices  at  1161  Broadway,  New  York. 
The  company  will  engage  in  general  contracting  in  reinforced 
concrete  and  heavy  construction. 

The  Engineers'  and  Contractors'  club,  a  new  engineering 
society,  has  been  organized  in  Philadelphia,  the  membership 
being  limited  to  the  engineers  composing  the  organization  of 
Dodge  &  Day.  The  officers  of  the  club  are:  President,  Harold 
T.  Moore:  secretary,  George  Walters:  managers.  F.  C.  .\ndrews, 
H.  F.  Sanville,  John  E.  Zimmermann,  C.  N.  Lauer. 


The  Board  of  Water  Supply  of  New  York  City  opened  bids 
.■\ug.  6  for  the  construction  of  the  main  dams  for  .\sho- 
kan  reservoir,  the  work  being  done  in  connection  with  the 
construction  of  the  Catskill  aqueduct  for  furnishing  a  new 
supply  for  New  York.  The  work  in  connection  with  the 
construction  of  the  main  dam  includes  2.055,000  cu.  yds.  earth 
excavation,  425.000  cu.  jds.  rock  excavation  and  7.055,000  cu. 
yds.  refilling  and  embankment,  .\bout  280,000  cu.  yds.  of 
concrete  masonry,  530,000  cu.  yds.  Cyclopean  masonry  and 
64,000  cu.  yds.  concrete  blocks  arc  also  included.  About 
1,100,000  bbls.  Portland  comciit  will  be  rciiuired. 


August  7,   1907. 

CONTRACT     NEW  S 

We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will 
be   especially   acceptable. 


BIDS  ASKED, 

Bridges. 
Bids  Sec 

Open.  Issue. 

Aug.    7.  Chicago,   111 Julv  31 

Aug.    7.  Decatur,    Ind July  -t 

Aug.    7.  Anderson.    Ind Julv  31 

Aug.    7.  Alva,   Okla Jufv  31 

Aug.    7.  Galena,   111 July  31 

Aug.    7.  Indianapolis.    Ir.d Julv  31 

Aug.    7.  Warsaw,    Ind Julv  24 

Aug.    7.  Peru,  Ind July  24 

Aug.    8.  New    Albany,    Ind July  24 

Aug,   8.  Zanesville,    O July  24 

Aug,    8,  Grand    Rapids,    Mich Aug.  7 

Aug.    9.  Hamburg,    Pa ■, July  31 

Aug.  10.    Cleveland,  O July  "17 

Aug.  10.  Washington,   D.    C July  ,31 

Aug.  12.  Los  .\ngele?,.  Cal Julv  31 

Aug.  12.  Mangimi,    Okla Inlv  31 

Aug.   12.  Mitchell.    .S.    Dak Julv  31 

Aug.  12.  New  Ulm.  Minn Aug.  7 

Aug.  12.  Fort  Worth,  Te.\- Aug,  7 

Aug.  15.  Mount  Gilead,  "O July  24 

Aug.  15.  Jackson,    O July  24 

Aug.  16.  Cincinnati.    O .■ July  24 

Aug.  13.  Napa,    Cal Aug.  7 

Aug,  16    Denver,    Colo Aug.  7 

Aug.  16.  Spokane.    Wash July  31 

Aug.  19.  Jefferson,    O July  31 

Aug.  19.  Council    Bluff.s.    la Aug.  7 

Aug.  20.  San  Juan.  P.  R July  2^4 

Aug.  20.  Des    Moines,    la .^ug.  7 

Aug.  23.  Sandusky,   O .Aug.  7 

Aug,  23.  Pittsburg,  Pa.  .Aug.  7 

Aug.  24.  Lebanon,  O Aug.  7 

Sept.    2.  Tarboro,  N.  C July  31 

Sept.    4.  Glasgow,    Mont Julv  31 

Sept.  30.     Santiago,  Chile Jidy  "17 

Buildings 

Aug.    7.     Halifa.x,  N.  S luiy  17 

Aug.    7.  Baltimore,  Md July  24 

Aug.    7.  Upper  Sanduskv.   1  1 "luIy  31 

Aug.    8.  Brooklyn,  N.  V "tuly  31 

Aug.    9.  Spring  City,  Pa tulv  31 

Aug.    9.  Lakew^ood,   O.'. . . July  24 

Aug.    9.     Lakew^ood,  O Julv  17 

Aug.  9.     Monticello,  Ind Jiily  3 

Aug.  10.  Brenham,    Tex July  31 

Aug.  10,  West  Point,  N.   Y Aug.  7 

Aug.  12.  West   Allis,   Wis July  31 

Aug,  12,  Grand   Junction,   Colo July  31 

Aug.  12.  Mason    City,    la     July     3 

Aug.   12.  New  York,  N.  Y Aug,  7 

Aug.  12.  New  York,  N.  Y Aug.  7 

Aug.  12.  Brooklyn,    N.    Y Aug.  7 

Aug.  12.  Guttenberg,    N.   J Aug.  7 

Aug.  12.  Woodward,   la Aug.  7 

Aug.  12.  Cleveland,    O Au.g.  7 

Aug.  12.  Chapman,   Kan Aug.  7  • 

Aug.  13.  Montclair,  N.  J Aug,  7 

Aug.  13.  Boston,   Mass Aug.  7 

Aug.  14.  New  York.   N.  Y Aug.  7 

Aug.  14.  Springfield  Township,  O...Julv  24 

Aug.  14.  Washington, .  D.    C July  31 

Aug.  14.  Ionia,    Mich July  31 

Aug.  15.  Boston,   Mass .,..Aug.  7 

Aug*i5,  Thompson,  la ■ Au.g.  7 

Aug.  15.  Fort   Mver,   Ve Aug.  7 

.\ug.  15.  Walter,    Okla S..Au,g.  7 

Aug.  15.  Fort  Leavenworth,  Kan,.. Aug.  7 

Aug.  15.  Humboldt,   la .\ug.  7 

.Aug.  15.  New   York,   N.   Y Tulv  31 

.A.ug.  15.  Philadelphia,     Pa July  31 

Aug.  15.  Stonington,    Coim Tulv  31 

■\ug.  15.  Albany,    N.    Y July  24 

.\ug.  15.  North-  Chicago,   111 Tnlv  24 

Aug.  15.  Bakersville,   N.    C Tulv  17 
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.Aug.  15.  Terre  Haute,   Ind luly  24 

Aug,  17.  Lafavctte,  Ind .Aug,  7 

,A.ug.  17.  Peru,     Ind July  24 

Aug.  10.    .Alexandria.  Minn Julv  17 

.Aug.  20     Decatur,  III July  17 

Aug.  20.  Spcarlish.    S.    Dak July  24 

.Aug.  20.  Montevai:o,    .Ala July  24 

Aug.  20.  Athens,   O Tuly  31 

.\ug.  20.  Lumbcrton,  N.  C Tuly  31 

.Aug.2i.  Fort    Dodge.'Ia Tulv  31 

.Aug,  22.  Jackson,     Miss July  24 

.Aug.  22.     Jackson,  Mich Julv  17 

Aug,  22.  Orient,   O Aiig.  7 

Aug.  23.  Washington,   I^.   C Aug.  7 

"  .Aug.  23.  Delaware,   O July  31 

Aug,  24.     Geneva,  III , Julv  17 

.Aug.  26.  Milwaukee,  Wis Aiig,  7 

Aug.  27.  Springfield   Township.  O...Aiig.  7 

.Aug.  27,    Trenton.    N.   J July  31 

Aug,  29.  Wahpeton,    N.   Dak .Aug.'  7 

Aug.  29.  Iowa  City,  la .Aug,  7 

Sept.    3.  Watertown.   N.   Y July  31 

Sept.    3.  Bloomfield,    Tnd July  31 

.Sept.     3.  Washington,  D,   C -Aug."  7 

Sept.    3.  Bloomfield.   Ind Aug.  7 

Sept.    4.  Ouircy.   Mass July  31 

Sept.    5.  Evansville,  Ind. -Aug.  7 

Sept.  16.  Pittsburg,   Pa Aug.  7 

Sept.  16.  Buffalo,    X.    Y .Aug.  7 

Roads  and  Streets. 

Aug.    7.  Rockville,    Ind July  24 

.Aug,    7.  Peru,    Ind July  24 

Aug.  7.  Dcs   Moines,  la July  24 

.Aug.    7.  Toledo     O July  31 

Aug.    8.  Columbus.  O.  ■ -Aug.  7 

-Aug.    8.  Milwaukee,  Wis .Aug,  7 

.Aug.    8.  Cleveland,    O Tulv  31 

Aug.    8.  Brooklyn,  N.  .Y Julv  31 

Aug.    8.  Hooksct,   N.    H July  31 

-Aug.    8.   Riverton,  N.  J July  31 

Aug.    8.  Concord,   N.    H Tuly  31 

.Aug.    8.   Brooklyn.  N.  Y Inly  "-51 

-Aug.    8.  New  York,  N.  Y July  31 

Aug.    8.  St.  Paul,  Minn Julv  31 

Aug.    8.  Brooklyn,  N.  Y July  31 

.Aug.    8.  Hartford  City,  Ind July  31 

.Aug.     g.  Richmond,    Ind Aug.  7 

Aug.    9.  Milwaukee,    Wis Aug.  7 

.Aug,    9.  Toledo,   O,    Aug.  7 

Aug.     g.  Indianapolis,    Ind -Aug.  7 

Aug.    9.  Bluffton,  Ind .Aug.  7 

-Aug.    g.  Des   Moines,   la July  31 

.Aug.    9.  Valparaiso.    Ind July  31 

Aug.    9.  Monessen,  Pa July  24 

.Aug.  10.  Bellevue,    O July  31 

.Aug.  to.  Covin.gton.    Ind July  31 

-Aug.  10.  Hardin,    111 July  31 

Aug.  10.  Scottville,    Mich July  31 

Aug.  10.  Strutbers,  O July  24 

Aug.  10.  Lisbon.    O July  24 

Aug.  10.  Findlay,    O...  -July  24 

Aug,  10.  Celina,  O July  24 

Aug.  10.  lllion,   N.   Y ...Aug.  7 

Aug.  10.  Denver,    Colo Aug.  7 

Aug.  10.  Springfield   Township,  0.,Aug,  7 

.Au.g.  12.  Cedar   Rapids,    la July  31 

.Aug.  12.  Cincinnati.    O July  31 

Aug.  12.  Stenbenville.  O Aug.  7 

Aug.  12.  Syracuse,  N,  Y .Aug.  7 

.Aug.  12.  Pittsburg,   Pa Au.g.  7 

.Aug.  12.  New    dm,    Minn Aug.  7 

.Aug.  12.  ^luskegon.   Mich Aug.  7 

Aug.  12.  Voim.gstown,   O Au.g,  7 

.Au.g.   12.  Strutbers,   O Au.g.  7 

Aug.   13.  South    Bend,    Ind Aug,  7 

Aug.  13.  Milwaukee,    Wis -Aug.  7 

Aug.  13.  Fcorse,    Mich Aug.  7 

Aug.  13.  Huntington,    Ind July  24 

Aug.  14.  Brooklvn,  N.  Y .Aug.  7 

Aug.  14.  New    York,   N.    Y Au.g.  7 

Aug.  14.  New    York,   N.    Y Aug.  7 

.Aug.  14.  Baltimore,   Md.    .  . .  .■ Aug,  7 

.Aug.   14.  Marshall.    Tex Aug,  7 

.Aug.  14.  Toledo,   O Aug.  7 

.Aug.  14.  Fort   Rilev,  Kan Aug.  7 

Aug.  15.  Kansas   City,   Mo Aug.  7 

.Aug    15.  Saginaw,  Mich Aug.  7 

AiiL!   ■;    Flizabeth,   N.   J .Inly  31 
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Aug,  16.  Olympia.   Wa-h  \ug.  7 

-Aug.  16.  Cincinnati.    O     .  \ug    7 

.Aug.  17.  Ottawa.  O \ug.  7 

Aug.  17.  Huntsville.  ,Ala,  .  luly  31 

-Aug.  17.  Cleveland.    O...  Inlv  24 

.Aug.   iq,    Tiptnn,     Ind.     .  \u"g.  7 

.Aug.    19,   Steuhinville,  O  \ug.   7 

Aug.  19.  Weslfieid,    N.    J  Xug.  7 

.Aug.  20.  Cleveland    Heiglii  lulv  24 

.Aug.  20.  Cleveland    Heiglv.  hdv  24 

.Aug.  2t.  .Aberdeen,  Wash '  \u'g,  7 

Aug.  21.  Fort    St.    Phi.ip,    I..1 Aug,  7 

Aug.  24.   Priscoit,    .Vriz..  I  ,K    ^r 

.Aug.  26.  Pittsburg,    Pa.  \ug.'  7 

.Aug.  27.   Pensacola,    Fl.i .  .  July  31 

.Aug,  28.   Hoboken,   N.    J.  Aug.  7 

.Aug.  28.   Hoboken,  N,  J Julv  31 

.Aug,  28,  Fort   Lee.   N.  J .Aug.  7 

.Aug.  30.  Cincinnrti,    O .Aug.  7 

Aug.  .30.   Marshfield,     Mo.  Ink   31 

Sept,     3.  New  Philadelphi  \ug.  7 

Sept.     3.  Yorklown.    \;i.  \iig    7 

Sewers. 

.Aug.    7.  Chicago,   111.  July  31 

.Aug.    7.  Denver.    Col. July  31 

.Aug.    7.     Stcelton,   Pa July  17 

-Aug.    7.  Oelwein,   la Aug.  7 

-Aug.     8.  Miliord.    Mass -Au.g.  7 

-Aug,    8.  Belvidere,  111 .Aug.  7 

-Aug.     8.  Kansas   City,    Mo Aug.  7 

Aug.  8.     Fort  Oglethorpe,  Ga July  17 

.Aug.   8.     Bloomfield,  Ind July  17 

Aug.    8.  St,  Paul,  Minn July  31 

.Aug.    8.  Green    Bay,    Wi~.  Julv  31 

.Aug.     9.  Milwaukee,    Wis  .  \uk.  7 

.Aug.     9.  Richmond,  Ind \ug.  7 

.Aug.     9,  Sandusky,  O .Aug.  7 

.Aug.     9.  Minot.    N.   Dak Au.g.  7 

-Aug.     9.  Indianapolis.    Ind Aug.  7 

.Aug.  12.  Pittsburg,    Pa Aug,  7 

.Aug.  12.  East   Liverpool,   O .Aug,  7 

,Aug.  12.  New    York,    N.   Y .Aug.  7 

-Aug.  12.  Omaha,    Neb -\ug,  7 

.Vug.  12,  Pckin,   111 .Aug.  7 

.Aug.  12.  Weehawken,   N.   J Aug.  7 

-Aug.  12.  New   Castle,    Pa .Aug.  7 

.Aug.  12.  Youngstowi),   O .Aug.  7 

.Aug.  12.  New    Ulm.    Minn .Aug.  7 

Au.g.  12.  Madison.  S.  Dak July  31 

.Aug.  12,  Willmar.    Minn July  24 

.Aug.  12.  Marshficld.    Wis July  24 

.Aug.  13.  Lincoln.    Cal July  31 

-Aug.  13.  Cleveland,  O Aug.  7 

.Aug.  13.  Milwaukee,  Wis .Aug.  7 

.Aug.  13.  Gas    City,    Ind .Aug,  7 

.Aug.   13.  South  Bend,  Ind Aug.  7 

.Aug.  14.  Brooklyn,    N.    Y .Aug.  7 

.Aug.  14.  Oakland.    Cal July  31 

.Atig.  14.  Boise.   Idaho July  31 

.Aug.  15.  St.    Paid.   Minn .Aug.  7 

-Aug.  75,  Cleveland,  O Aug.  7 

.Aug,  15.  Staples,   Minn .Aug.  7 

.Aug.  15.  .Arkadelphia.     Ark July  31 

.Aug.  15.  I'"lizabeth,  \.  J July  31 

.Aug.  15.  Camden.    .Ark July  24 

-Aug.  17.  .Asbury   Park,   N.  J Aug,  7 

Aug.  19.  Webster  Groves,  Mo Aug.  7 

.Aug.  19.  Riverside,   N.  J Aug.  7 

Aug.  19.  Port    Clinton.   O July  24 

.Aug.  19.  Cape   Girardeau,   Mo July  31 

.Aug.  20.  Coilinsville.   Ill July  31 

Aug.20.  Cleveland    Height*     O July  24 

.Aug.  21.  North   Chicago.    Ill J"ly  31 

Aug.  22.  Fayette\ir..     Ark       t,,Iv  ^4 

Aug.  23.  Delawar  ■.: 

.Aug.  30.  Evansvi;  : 

Sept.    6.  Iowa   Cii;.. 
Sept.  II.  New  Orleans. 

Water  Supply. 

.Aug.    7.  Clncaao.     Ill ju.\   ,  . 

Aug.    8.  New  York.   N.   Y July  31 

.Aug.    8.  Bonestefl.  S.  Dak July  31 

.Aug.   9.    Fort  Hancock.  N.  J July  17 

Aug.  12.  Belle  Plaine.  Minn July  24 

Aug.  12.  Cleveland.    O Aug.    7 

-Aug.  12.  N'ew  Ulm,  Minn .Aug.     7 

.Aug.  13.    Columbus.  O  ...July  17 
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Aug.  19-  Sacramento,  Cal June    5 

Aug.  19.   Lombard,     111 July  31  , 

Aug.  20.  Dawsoti,   Minn Aug.     7 

Aug.  20.  Riissellville,    .Xrk Ju.y  24 

.•\ug.  21.  SpriiigluUl,    Ma!-s July  31 

Aug.  21.  Fori    Hancock.    N.    J July  3' 

Aug.  22.  Philadelphia,    Pa July  31 

Aug.  2b.  Ashland.   O Aug.  ->? 

.Aug.  27.  Cincinnati,    O July  31 

Sept.     2.  Carrington,  X.  Dak .Aug.     7 

Sept.     4.  New  tirlcans.  La July     3 

Miscellaneous. 

Aug.    7.  Brooklyn,    N.    Y., 

Crib    Bulkhead.  July  31 
Aug.    8,  Cleveland,  O., 

Power  House  Superstructure,  July  31 
Aug.   8.  Fort  Omaha,  Neb., 

Gas  House,  Etc.,  July  24 
Aug.    8.  St.  Joseph,  Mo., 

Pile  Work,  Aug.  7 
Aug.    9,  Hadley,  Mass., 

Riprap,   July  31 
.Aug.  10,  Hickory,   N.   C, 

Dam,' Power  Plant,  Etc.,  July  31 
Aug.  10.  Chicago,  111., 

Concrete  Work,  Aug.  7 
Aug.  12.  Pittsburg,  Pa., 

Concrete   Wall,  Aug.  7 
Aug.  12.  New   York,   N.  Y., 

Coal  Vault,  Aug.  7 
Aug.  12.  Jersey  City,  N.  J., 

Garbage    Removal.  Aug.  7 
Aug.  12.  Union,   N.  J., 

Garbage  Removal,  Aug.  7 
Aug.  12.  Louisville,   Ky., 

Retaining  Wall,  Aug.  7 
Aug.  12.  Cleveland,  O., 

Brick  Chimney,  Aug.  7 
.Aug.  12.  Indianapolis,  Ind.. 

Fire  Cistern.  .Aug.  7 
.Aug.  10,  Santa  Barbara,  Cal., 

Bulkhead.  July  31 
.Aug.  12.  New   York.   N.  Y., 

Tunnel,  July  31 
Aug.  12.     Brownsville,  Pa. 

Lock,  Walls,  Etc.,  July  17 
.Aug.  I  ■>,.  New  York,  N.  Y., 

Freight  Sheds,  July  31 
Aug.  13.  Washington.  D.  C. 

Wrecking  Buildings,  Aug.  7 
.Aug.  14.  Oakland,    Cal., 

Street  Sweeping,  July  31 
Aug.  14,  Key  West,  Fla., 

Breakwater,  July  31 
Aug.  14.  Baltimore,  Md.. 

Pier  Work.  .Aug.  7 
Aug.  15.  New  Y'ork,  N.  Y.. 

Pier  Work.  .Aug.  7 
Aug.  IS,  Boston,   Mass., 

■    Subway  Entrance,  July  31 
Aug.  16.  Galveston,  Tex., 

Jetty   Work,  July  24 
.Aug.  IQ.  Washington,  D.  C, 

Steam  Vessel,  July  24 
Aug.    20.  San   Diego,  Cal., 

Wharf    and    Trestle,  June  26 
Aug.  20.  Fort   Ontario,  N.   Y.. 

Fence,  .Aug.  7 
Aug.  22.  New  Y'ork,  N.   Y.. 

Electric  System,  .Aug.  7 
Aug.  24.  Bremerton,  Wash., 

Concrete  Quay  Wall,  July  24 

Aug.  24,  Toledo,   O., 

Monument,  July  31 
Aug.  26.  Jacksonville,  Fla., 

Jetty   Work.  Aug.  7 
Aug.  27,  Cincinnati,   O., 

Tracks,   Grading,    Etc.,   July  3t 
Aug.  30.     Philadelphia,  Pa.. 

Suction  Dredges,  .Aug.  7 
.Aug.  31.     Galveston,  Tex., 

Jetty  Work.  Aug.  7 
Aug.  31.  Lebanon,  Pa., 

Street   Lighting,  July  24 
Sept.    T,  Webb  City,  Mo., 

Railroad.  July  31 
Sept      ■{.  Winnipeg,  Man.. 

IIvdro-Electric   Development.  June  iq 
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Sept.  30.  Washington.   U.  C, 

Search    Light    Outtit,  .Aug.  7 
Oct     5.  Franklin  Shoals,  .Ark., 

Lock  and   Dam,  .Aug.  7 

Excavation,  Earth  and  Rock. 

Aug.    7.  Mason  City,   la.. 

Tile  Drains,  July  31 
.Aug.     7.  San  Juan,  P.  R., 

Dredging,  July    3 
.Aug.  10.  Portsmouth,  N.  H.. 

Filling,  July  24 
.Aug.  10.  Aztec,  N.  Mex., 

Irrigation   Canal.  July  31 
.Aug.   10.  Hawkins,   Tc.x., 

Levee   Work,  .Aug.  7 
.Aug.  12.  Philadelphia,  Pa., 

Dredging,  July  24 
Aug.  12.  Washington,  D.  C, 

Dredging,  July  24 
Aug.  12    Norwalk,  Conn. 

Dredging,  July  17 
Aug.  15.  Cheboygan,  Mich., 

Dredging,  July  24 
.Aug.   15.  Mason    City,    la.. 

Drain,  .Aug.  7 
.Aug.  16.  Brooklyn,    N.   Y., 

Filling.  .Aug.  7 
Aug.  16.  New   York,   N.   \'., 

Filling,  .Aug.  7 
Aug.  16.  Tampa,  Fla., 

Dredging.  July  24 
.Aug.  19.  New  London,   Conn., 

Dredging,  July  31 
.Aug.  20.  Charleston.  S.  C, 

Dredging,  Aug.  " 
.Aug.  20.  Weymouth,  Mass.. 

Dredging,  Aug.  7 
Aug.  22.  Brunswick,   Ga., 

Dredging,  July  24 
.Aug.  23,  Savannah,    Ga., 

Dredging,  July  31 
.Aug.  26,  Fort   Washington.   Md., 

Grading,  Draining,  July  31 
.Aug.  26,  New  York,  N.  Y., 

Embankment,  July  31 
.Aug.  26.  Block  Island,  R.  I., 

Dredging,  .Aug.  7 
Aug.  30.  Portland,   Me., 

Rock  Excavation,  .Aug.  7 
Sept.     2.  Tacoma,  Wash.. 

Dredging.  -Aug.  7 
Sept.     4.  Providence.  R.  I.. 

Dredging,  Aug.  7 
Sept.  10,  Siblev,  la.. 

Ditch    Work.  July  31 

Materials.  Machines,  Supplies. Tools    Etc 

Aug.    7.  New    York,    N.    Y., 

Motor   Generator    Sets,    Etc.,  July  31 
.Aug.    8,  Cleveland,    O., 

Boiler,    Superheater,    Etc.,  July  31 

Aug.    8,  Cleveland.  O., 

Meter    Manhole   Rings.  July  31 
.Aug.     8.  Cleveland,  O., 

Water   Meters,  .Aug.  7 
Aug.    8.  Washington,   D.   C, 

Rails,  Ties.   Piles,  Etc.,  July  24 
.Aug.    9,  Washinaton,  D.   C. 

Pipe.  Valves,  Etc.,  July  31 
.Aug.  10,  Huutsville,  Ala., 

Sewer    Pipe.    Brick,  July  31 
.Aug.  10.     Portsmouth,  N.  H. 

Elevator,  July  17 
.Aug.  12.  Washington.  D.  C.. 

Steel    Dump    Barges,  July  31 
.\ug.  12.  New  York.  N.  Y., 

Vacuum    Sweeping   Plant,  Aug.  " 
Aug.  12.  Saint   Bcrn.-.rd,  O.. 

.Air  Compressor,  Aug.  7 
.Aug.  13.  Halifex,   N.   S., 

Meters,  .Aug.  7 
Aug.  13.  New  York,  N.  Y., 

Pipe.   Electrical   Supplies,   Etc..  July  31 
.Aug.  13.  Portsmouth,  N.  H., 

Barrows.   Shovels,   Pike,   Etc.  July  31 
.A>ig.  13.  Boston,   Mass., 

Boring   Machines.   Etc..  July  31 
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\ug.  13,  New  Orleans,   La., 

Tile  Drain  Pipe,  July  31 
.Aug.  13,  Pensacola,  Fla., 

I  imber.   Brick,  Cement,  Etc.,  July  31 
Aug.  13,  Washington,    D.   C, 

Navigator's  Supplies,  Drills,  Etc.,  July  31 
Aug.  13.  Trenton,   N.  J., 

Vacuum   Cleaning  Plant,  Aug.  7 
.Aug.  14,  Washington,  D.  C, 

Track   Scales,  Tanks,   Etc.,  July  31 
Aug.  14,  Washington,   D.   C, 

Elevators,  July  31 
Aug.  14.  Wheeling,  W.  Va., 

Iron  and  Steel,  July  24 
.Aug.  14.  West  Hoboken,  X.  J.. 

Street   Signs,  .Aug.  7 
Aug.  15.  New  Y'ork,  N.  Y., 

Lumber,  .Aug.  7 

Aug.  16.  Chicago,   III.,  . 

Machmery,  July  24 

.Aug.   19.  West    Point,    N.   Y"., 

Lamp    Posts,   Lanterns,  Aug.  7 
Aug.  20,  Mare  Island,  Cal., 

Brick,    Timber,    Etc.,  July  31 
Aug.  21,  Tompkinsville,  N.  Y., 

Moorings,  July  31 
Aug   22.  Tompkinsville,  N.  Y.. 

Lantern,  .\ug.  7 

Aug.  22.  Washington.  D.  C, 

Engine,   Tank,   Etc.,  Aug.  7 

Aug.  23.  Newark.  N.  J., 

Electric   Equipment,  -Aug.  7 
Aug.  26.  Detroit.  Mich.. 

Fir    Timber.  .Aug.  7 
Aug.  29.  San  Francisco.  Cal. 

Motors,  Chain  Drives,  Etc..  .Aug.  7 
Sept.     3.  Kansas   Citv,   Mo. 

Pipe    and    Specials.  .Aug.  7 
Sept.     3.  Kansas  Citv,  Mo.. 

Steel  Pipe,  .Aug.  7 
Sept,   8,  Louisville,   Ky., 

Pumping   Engines,  July  31 
Sept.  14.  Manila,    P.    I., 

Valves,   Gates,  July  31 

BIDS  ASKED. 
Bridges. 

Items     Arranged     AliJhabetically     by     States. 

Xapa.  Ca/.— Bids  are  asked  by  County 
Supervisors,  N.  W.  Collins,  Clerk,  until 
.Aug.  13,  for  building  a  stone  bridge  across 
a  sniall  creek  on  the  county  road  leading 
from  Calistoga  to  Lake  County. 

Deiner.  Co/o.— Competitive  plans  and 
specifications  will  be  received  at  the  office 
of  T.  W.  Javcox,  State  Engineer,  until 
noon,  .Aug  16",  for  a  bridge  over  the  Ar- 
kansas at  Portland.  Colo.  The  design  must 
conform  to  the  following  general  specih- 
cations  and  a  statement  to  that  effect  must 
be  placed  on  the  plans.  The  price  of  the 
plans  must  also  be  stated  thereon.  The  de- 
signer whose  plans  are  accepted  will  be 
paid  this  price.  The  material  to  be  rein- 
forced concrete  or  steel.  The  length  of 
bridge  to  be  125  ft.,  one  or  two  spans,  16 
ft.  width  roadway. 

Denver.  Co/d.— Bids  are  asked  by   1.  W. 

Jaycox,    State   Engineer,   until    noon.   Aug. 

16."  for  complete  construction  of   a  350  ft. 

■  pile  bridge   over   Big  Sandy  Creek   at   Kit 

Carson. 

Council  Bluffs,  /a.— Bids  are  asked  by 
W.  1-'.  Sapp,  City  Clerk,  until  .Aug.  19, 
lor  furnishing  all  material  and  construct- 
ing two  reinforced  concrete  bridges,  one  at 
Frank  Creek  and  one  at  8th  St. 

Dcs  Moines,  /a.— Bids  are  a.skecl,  bv 
Board  of  Public  Works.  City  Hall,  until 
1 1  a.  m.,  Aug.  20.  for  the  complete  con- 
struction of  five-span  reinCorced  concrete 
highwav  bridge  over  and  across  the  Des 
Moines'  River  at  its  intersection  with 
Locust  St.  in  Des  Moines.  Certified  check 
for  $10,000  reciuired   with  bid. 

Grand  Rapids,  Mich.— Bids  are  asked  bv 
C.      Huizenga,      Highway     Commissioner, 
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Wyoming  Township,  Court  House,  Grand 
Rapids,  until  2  p.  m.,  Aug.  8,  for  the  con- 
struction of  a  steel  bridge,  concrete  abut- 
ments, in  the  township  of  Wyoming,  Kent 
County.  Midi.  Plans  and  specifications 
with   C.  Huizenga.   Grandville.   Mich. 

A"  PTC  Ulm.  Mich.—BUh  are  reported 
asked  by  City  Clerk,  until  5  p.  m.,  Aug.  12, 
for  the  construction  of  a  bridge  over  Cot- 
tonwood  River,   near  the   Bentzin    Mill. 

Lebanon,  O.— Bids  are  asked  by  S.  A. 
Sfillwell,  County  Auditor,  until  Aug.  24. 
for  labor  and  material  for  building  bridge 
superstructure  over  Little  Miami  River  at 
Mather's  Mill ;  also  concrete  substructure 
for  the  bridge. 

Sandusky.  O.— Bids  are  asked  by  Com- 
missioners of  Erie  County,  Charles  Ku- 
bach.  County  Auditor,  until  I  130  p.  m., 
Aug.  23.  for  labor  and  material  for  con- 
struction of  substructure  and  superstruc- 
ture of  bridge  over  Mills  Creek  on  Mon- 
roe St.,  Sandusky. 

Pittsburg,  /'(J.— Bids  are  asked  by  F.  P. 
Booth.  County  Controller,  until  noon,  .^ug. 
23.  for  painting  85  bridges  :  riprapping  abut- 
ment of  bridge  Xo.  18.  Chartiers  Creek; 
riprapping  and  underpinning  bridge  No.  i. 
Poketo  Creek :  reinforcing  steel  work, 
painting  and  "  retfooring  bridge  No.  I, 
Squaw  Run ;  repairing  P.oors  of  bridge  No 
I,  Kelleys  Run.  and  No.  15,  Chartiers 
Creek;  and  re.looring  bridges  No.  i.  Cat- 
fish Run;  12,  Chartiers  Creek;  I  Cunning- 
hams Run ;  6.  Little  Deer  Creek ;  2  Hunims 
Run;  I.  Millers  Run;  2,  Millers  Run;  Pier- 
sons  Run;  I,  Upper  Branch  of  Plum 
Creek:  I,  Poketo  Creek;  i.  Little  Saw 
Mill  Run;  2,  Squaw  Run;  i,  Thompsons 
Creek,  and  3.  Thompsons  Run.  West 
Brand! 

Fort,  Worth.  Tex. — Bids  are  asked  by 
C.  J.  McKenna,  County  Auditor,  until  9 
a.  m.,  Aug.  12,  for  steel  bridge  over  Big 
Fossil  Creek,  in  Tarrant  County.  Bridge 
to  be  60  ft.  span;  6  ft.  concrete  piers,  con- 
crete abutment  piers  with  proper  fills 
ready   for  gravel. 

Buildings, 

Items     Arranged     Alphabetically     by     Slates. 

Washington,  D.  C. — Bids  are  asked  by 
Major  W.  C.  Langfitt,  U.  S.  Engrs.,  until 
noon,  Sept.  3,  for  construction  of  two 
double  sets  of  non-commissioned  officers' 
quarters  at  Washington  Barracks,  D.  C. 

Washington,  D.  C. — Bids  are  asked  by 
Major  J.  T.  Crabbs,  Constructing  Quar- 
termaster, Walter  Reed  Army  General 
Hospital.  Takoma  Substation,  Washington, 
until  II  :30  a.  m.,  Aug,  23,  for  the  construc- 
tion, including  pumping,  gas  piping  and  elec- 
tric lighting,  of  a  double  set  of  Hospital 
Corps  servants'  quarters  at  Walter  Reed 
Army  Hospital,  Washington. 

Humboldt,  la. — Bids  are  asked  by  C. 
Messer,  until  6  p.  m.,  Aug.  15,  for  erection, 
with  heating  and  plumbing,  of  library 
building  at  this  place. 

lo'cva  City,  la. — Bids  are  asked  by  Wm. 
J.  McChesney.  Secretary,  until  i  p.  m., 
Aug.  29.  for  the  erection^  of  a  president's 
residence,  according  to  plans  and  specifica- 
tions, which  may  be  seen  at  the  office  of 
the  superintendent  of  grounds  and  build- 
ings at  the  university,  and  at  the  office  of 
Proudfoot  &  Bird,  Architects,  625  Flynn 
Bldg.,  Des  Moines.  la. 

Thompson,  la. — Bids  are  asked  by  J.  H. 
Mortenson,  Secretary,  until  I  p.  m.,  Aug. 
15,  for  the  erection  of  a  school  house  in 
sub-district   No.   4,   Linden   Township. 

Bloomfield,  Ind. — Bids  are  asked  by 
Commissioners  of  Greene  County,  at 
Bloomfield,  until  2  p.  m..  Sept.  3,  for  the 
construction  of  a  jail  cell  house  for  the 
county. 
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Woodifard,  /a.— Bids  are  asked  by  W.  S. 
Craft,  Secretary,  until  noon,  Aug.  12,  for 
the  erection  of  a  2-story  brick  opera  house 
at  Woodward.  Plans  at  office  of  the  sec- 
retary. 

Evans-rillc,  /jirf.— Bids  are  asked  by  Com- 
missioners of  N'andcrburg  County,  Harry 
Stinson,  County  Auditor,  until  10  a.  m., 
Sept.  5,  for  erection  of  a  stable  and  wash 
house   for   the  county  orphan  asylum. 

Lafayette,  /«</.— Bids  are  asked  by  Com- 
missioners of  Miami  County,  at  Lafayette, 
until  noon,  Aug.  17,  for  the  construction 
of  a  cottage  at  the  Lafayette  Soldiers' 
Home. 

Chapman,  A'oh.— Bids  are  asked  by  E.  S. 
McCorniick.  County  Superintendent  of 
Public  Instruction,  .\bilenc.  Kan.,  until 
Aug.  12,  for  construction  of  stone  addition 
to  Dickinson  County  High  School  at 
Chapman,  L.  M.  Wood.  Architect,  627 
Kansas  Ave.,  Topeka,  Kan. 

Fort  Leavemcorth,  A'oh.— Bids  are  asked 
by  Capt.  J.  E.  Nornioyle,  Constructing  Q. 
M.,  until  II  a.  m.,  .^ug.  15,  for  electric 
wiring  Sherman  Hall  and  .\nnex  thereto, 
at   Fort  Leavenworth.   Kan. 

Boston,  .l/ii«.— Bids  are  asked  by  George 
H.  M.  Rowe.  Superintendent  Boston  City 
Hospital.  Harrison  .Ave.,  until  noon.  Aug. 
13.  for  building  a  pavilion  to  be  known  as 
the  measles  ward,  on  the  grounds  of  the 
South  Department  of  the  Boston  City  Hos- 
pital. 745  Massachusetts  .\ve.  William  H. 
Besarick.  Architect.  15  School  St..  Bos- 
ton.    Bond  of  $15,000  will  be  required. 

Boston,  .l/a«.— Bids  are  asked  by  Bath 
Department.  64  Pemberton  Sq..  until  noon. 
Aug.  15.  for  plumbing  bath  house.  North 
Bennet  St..  Boston,  and  giving  bond  of  a 
surety  company  therefor  in  $2,000.  Ma- 
ginnis.  Walsh  &  Sullivan,  Architects,  100 
Colonial   Bldg..  Boylston   St. 

Wahpcton.  X.  Z)aA>.— Bids  are  asked  by 
Commissioner  of  Indian  .\ffairs,  Washing- 
ton. D.  C.  until  2  p.  m..  Aug.  29.  for  fur- 
nishing and  delivering  the  necessary  ma- 
terials and  labor  required  to  construct  and 
complete  an  employes'  quarters  with  plumb- 
ing, steam  heat  and  electric  lighting,  also  a 
barn  and  a  workshop  both  with  plumbing 
?nd  electric  lighting,  all  of  brick.  For 
further  information  apply  to  James  C. 
Clifford.    Superintendent,   Wahpeton. 

Buffalo,  X.  Y. — Bids  are  asked  by  James 
Knox  Taylor,  Supervising  Architect,  Wash- 
ington. D.  C,  until  3  p.  m..  Sept.  16,  for 
the  construction  ("except  elevators)  of  the 
U.  S.  Marine  Hospital,  at  Buffalo. 

Guttenberg.  N.  J. — Bids  are  asked  by 
Board  of  Education,  James  J.  Moore, 
Clerk,  320  Herman  .Ave.,  until  8  p.  m.. 
Aug.  12,  for  alterations  and  building  new 
addition  to  present  school  house  on  the 
southerly  side  of  Franklin  Ave.,  between 
3rd  and  4th  Sts.  Emil  Guhl,  .Architect,  19 
Charles  St..  Jersey  City,  N.  J. 

Monlelair,  N.  J. — Bids  are  asked  by  Ed- 
ward Russ,  Chairman  Building  Committee 
of  the  New  Jersey  State  Normal  School 
at  Montclair  Heights,  at  the  office  of  the 
Commissioner  of  Charities  and  Corrections, 
State  House,  Trenton.  N.  J.,  until  I  p  m, 
Aug.  13.  for  all  the  labor  and  materials 
necessary  for  the  complete  building  and 
erection  of  a  boiler  house  and  the  installa- 
tion of  a  heating  plant  at  the  Normal 
School  at  Montclair  Heights,  N.  J.  Cer- 
tified check  for  $2,500  required  with  bid. 

Brooklyn,  .V.  J'. — Bids  are  asked  by  C. 
B.  J.  Snyder,  Superintendent  of  School 
Buildings.  Park  Ave.  and  59th  St.,  until  3 
p.  m.,  .Aug.  12.  for  the  following  work : 
Three  contracts  for  completing  and  finish- 
ing beating  and  ventilating  apparatus  in 
Dublic  schools ;  installing  electric  equipment 
in  the  additional  story  of  public  school  80. 
west  side  of  Seventeenth  St.,  Borough  of 
Brooklyn. 
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.V«f  York.  A'.  }'.— Bids  arc  .iskcd  by 
John  1'.  .Ahearn,  Borough  President,  until 
2  p.  m..  Aug.  14,  for  furnishing  all  the  la- 
bor and  material  required  for  general  al- 
terations, decorations,  etc.,  to  provide  addi- 
tional space  in  the  Criminal  Courts  build- 
ing on  the  block  bounded  by  Centre,  White, 
I'ranklin  an<l  Lafayette  Sts.,  in  the  Bor- 
ough of  Manhaltan,  City  of  New  York. 
Security  required  is  $10,000.  Blank  forms 
and  specifications  may  be  had  at  the  office 
of  the  Commissioner  of  Public  Works, 
13  to  21  Park  Row,  Borough  of  Manhat- 
tan. 

AVjf  Yjrk,  y.  )•.— Bids  are  asked  by 
C.  B.  J.  Snyder,  Superintendent  of  School 
Buildings,  Park  Ave.  and  5gtli  St.,  until  S 
]i.  m,  Aug.  12,  for  the  following  work: 
Installing  electric  equipment  in  the  new 
public  school  66,  on  the  north  side  of  86th 
St..  about  17.')  ft.  east  of  ist  Ave.,  Bor- 
ough of  Manhaltan;  security  required  is. 
$5,000.  Installing  electric  elevator  in  Stuy- 
vesant  high  school,  on  15th  St.,  west  of  1st 
.Ave..  Borough  of  Manhattan ;  security  re- 
quired is  $1,500.  Installing  electric  equip- 
ment in  new  public  school  91.  on  northeast 
corner  of  Forsyth  and  Stanton  Sts..  Bor- 
ough or  Manhattan ;  security  required  is 
$6,000.  Forming  classrooms  on  first  story 
of  imblic  school  i6g.  on  .Audubon  .Ave., 
i68th  and  169th  Sis.,  Borough  of  Manhat- 
tan; security  required  is  $1,000.  l-"orming 
classrooms  in  first  story  and  excavating  for 
cellar  at  public  school  171.  at  103rd  and 
104th  Sts.,  near  5th  .Ave..  Borough  (jf  Man- 
hattan ;  security  required  is  $4,000.  For 
alterations  to  electric  system  in  Morris 
high  school,  166th  St.,  Boston  Rd.  and 
Jackson  Ave.,  Borough  of  the  Bronx;  se- 
curity required  is  $1,000.  Installing  heat- 
ing and  ventilating  apparatus  in  new  pub- 
lic school  13.  on  west  side  of  .Anderson  St., 
between  Pennsylvania  and  Clifton  Aves., 
Rosebank,  Borough  of  Richmond;  security 
re(|uired  is  $13,000.  Installing  electric 
equipment  in  addition  to  and  alterations  in 
public  school  19,  on  East  side  of  Greenleaf, 
.Ave.,  between  Post  Ave.  and  Floyd  St., 
West  New  Brighton.  Borough  of  Rich- 
mond; security  required  is  $1,000. 

Xezi'  York,  X.  Y. — Rids  are  asked  by  C. 
B.  J.  Snyder,  Superintendent  of  School 
Buildings,  Park  Ave.  and  59th  St..  until 
3  p.  m  .  .Aug.  12.  for  the  general  construc- 
tion of  a  grandstand  on  the  athletic  field 
on  Munson  and  Orchard  Sts.  and  the  East 
River,  Astoria,  Long  Island  City.  Borough 
of  Queens ;  security  required  is  $12,000. 
Bids  are  also  asked  for  general  construc- 
tion of  a  grandstand  on  the  athletic  field 
on  Hamilton  .Ave.  and  St.  Mark's  PI..  New 
Brighton.  Borough  of  Richmond;  security 
required  is  $16,000. 

West  Point.  X.  }'.— Bids  are  asked  by 
Major  J.  M.  Carson,  Jr.,  Quartermaster, 
until  noon,  .Aug.  10.  for  furnishing  and  in- 
stalling reinforcing  for  girder  under  south 
wall  of  library  tower. 

Cleveland.  O. — Bids  are  asked  by  .A.  R. 
Callow,  Secretary  Board  of  Public  Serv- 
ice, No.  105  City  Hall,  until  noon.  Aug.  12, 
for  installing  complete  plumbing  in  the 
quadrangle  building  of  the  Cleveland  Farm 
Colony,    at      Warrensvillc.    O.  Certified 

check  for  $i.oco  required  with   bid. 

Springfield  Tou-nship,  O. — Bids  are 
asked  by  Wm.  Fischvogt.  Clerk  Board  of 
Education  of  Special  School  District  No. 
13.  Springfield  Township.  Mt.  Healthy, 
Ohio,  R.  F.  D.  No.  4.  until  noon.  Aug.  27, 
for  labor  and  material  for  constructing 
school  house  in  Steele's  sub-division.  Cer- 
tified check  for  $300  required  with  bid. 
Martin  Fisher,  .Architect,  2156  Central  .Ave., 
C  ncinnati,   O. 

Orient.  O.— Bids  are  asked  by  Dr.  E.  J. 
Emerick.    Secretary,    Ohio     Institution    for 
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Feolilc  iMiiulcd  Voiitli,  Columbus,  O.,  until 
noon,  Aug,  22,  for  furnishing  materials 
and  labor  necessary  to  install  complete  the 
heating  system  in  the  dining  hall,  at  the 
custodial   farm,  located  at  Orient. 

ll'iillcr,  Okla.— Bids  are  asked  by  Board 
of  Education,  Chas.  G.  Mudd,  Clerk,  until 
2  p.  m..  Aug.  IS.  for  constructing  a  10- 
room  school  building. 

Pittsburg,  Pa.— Bids  are  risked  by  James 
Knox  Taylor,  Supervising  .\rchitect,  Wash- 
ington, D.  C,  until  3  p.  m..  Sept.  16,  for 
the  'construction  (except  elevators)  of  the 
U.  S.  Marine  Hospital,  at  Pittsburg. 

Fort  Myer,  Fo.— Bids  are  asked  by  Capt. 
B.  B.  Hycr,  Constructing  Q.  M.,  until  11 
a.  m.,  Aug.  15.  for  alterations  and  additions 
to  officers'  quarters  No.  i,  signal  corps 
post.  Fort  Mycr,  Va. 

Milwaukee,  /Kij.— Bids  are  asked  by  Mil- 
waukee Auditorium  Board,  Room  45.  Uni- 
versity Bldg.,  until  noon,  Aug.  26,  for  l.Tbor 
and  material  for  erecting  an  auditorium 
building.  Ferry  &  Clas.^  Architects.  419 
Broadway,  Milwaukee 

Roads  and  Streets 

(Items    Arranged    Aliiliabetically    by    States.) 

Denver.  Co/o.— Bids  are  asked  by  T.  W. 
Jaycox,  State  Engineer,  until  noon,  Aug. 
10,  for  the  construction  and  repair  of  17 
miles  of  road  located  near  Ault,  Colo. 

Bhiffton.  /»(/.— Bids  are  asked  by  Frank 
S.  Smith,  City  Clerk,  until  7:30  p.  ni.,  Aug. 
9,  for  paving  portion  of  West  Wiley  Ave. 
with  brick  upon  5  ins.  Portland  cement 
concrete  foundation.  Bids  are  also  asked 
for  constructing  cement  combined  curbs 
and  sidewalks  in  portions  of  Williams  St., 
Morgan  St.,  West  Central  .\\q.  and  Mul- 
berrj'  St. 

Indianapolis.  Ind:— Bids  are  asked  by 
.  Board  of  Public  Works,  until  10  a.  m., 
Aug.  9,  for  following  work:  Improvement 
of  Meridian  St.  by  resurfacing;  first  alley 
north  of  32nd  St.,  by  grading,  graveling 
and  rolling  roadway;  Keystone  Ave.,  by 
grading  and  paving  sidewalks;  Gale  St., 
by  grading  and  rolling  roadwav ;  iist  St., 
by  grading  and  paving  roadway;  27th  St., 
by  grading  and  paving  roadway;  nth  St.. 
by  grading  and  paving  roadway;  first  alley 
west  of  College  Ave.,  by  grading  and  pav- 
ing roadway. 

South  Bend.  /«</.— Bids  are  asked  by 
Board  Public  Works,  until  10  a.  m.,  Aug. 
13,  for  constructing  brick  pavement  on  por- 
tion of  Broadway  and  on  first  alley  west 
of  Michigan  St.;  also  for  grading,  curbing 
and  constructing  walk  in  Bartlett  St. 

Richmond,  /wd.— Bids  are  asked  bv 
Board  Public  Works,  until  Aug.  9,  for  ma- 
cadamizing West  2nd  St.  between  Sheridan 
St.  and  West  5th  St. 

Tipton,  /»i(/.— Bids  are  asked  by  Com- 
missioners of  Tipton  County,  at  Tipton, 
until  10  a.  m.,  Aug.  19,  for  the  construc- 
tion of  a  gravel  road. 

Fort  Riley,  Kan. — Bids  are  asked  by  Capt. 
AV.  M.  Whitman,  Constructing  Q.  M..  un- 
til II  a.  m.,  Aug.  14,  for  the  construction  of 
750  lin.  ft.  of  macadam  road  and  for  fur- 
nishing and  delivering  where  directed  on 
present  road  system  within  this  post  ap- 
proximately 2.500  cu.  vd.s.  of  crushed  rock. 

Fort  St.  Philips.  Z,o.--Bids  are  asked  bv 
Capt.  B.  T.  Clayton.  Q.  M..  U.  S.  A.,  New 
Orleans,  La.,  until  noon,,  Aug.  21,  for  con- 
structing roads,  drains  and  sidewalks  at 
Fort  St.  Philip,  La. 

Baltimore,  J»/(/.— Bids  are  asked  by  Board 
of  Awards,  until  it  a.  m.,  Aug.  14,  to  con- 
struct a  concrete  footway  along  the  west 
side  of  Patuxent  St.  between  Baltimore 
St.  and  Eastern  Ave.  Specifications,  etc., 
v.ith  B.  T.  Fendall,  City  Engineer. 

Ecorse.  Mich.— B'xds  are  asked  by  Rich- 
apd    C.    Montie,  'Village    Clerk,   until   7  p. 
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111.  .Aug  13,  for  paving  with  brick  and 
sewering  River  Rond.  Certified  check  for 
$1,000  required  with  bid.  George  Jerome, 
Village  Engineer,  1102  Majestic  Bldg.,  De- 
troit,  Mich. 

Muskegon,  Mich.— W\ds  arc  asktd  by  P. 
P.  Misncr,  City  Recorder,  until  noon,  Aug. 
12,  for  labor  and  material  for  improvement 
of  Western  Ave.  from  Goodrich  St.  to 
Ottawa  St.,  pavement  with  either  brick, 
asphalt,  asphalt  macadam,  or  other  first- 
class  pavement. 

Sasinaw,  A/iV/i— Bids  are  asked  by  Board 
Public  Works,  until  Aug.  15,  for  macadam- 
izing portions  of  Court  St.,  Slate  St.  from 
Hay  to  M.ickinaw;  East  St,,  Sheridan  Ave., 
Washington  Ave.,  Williamson  St.,  and 
Brockwny  St.  Bids  are  also  asked  for 
paving  Ilaydcn  St.  with  asphalt. 

AVii'  Ulm,  .1/fH»i.— Bids  are  reported 
asked  by  City  Clerk,  until  5  p.  m,,  .\ug.  12, 
for  grading,  graveling  and  boulevarding 
Franklin  St.  from  Center  St,  to  First  North 
St  ;  also  for  grading  Wicscnthal  Ave.  and 
construction  of  necessary  culverts. 

Kansas  City.  Mo.— B\ds  are  asked  by  E. 
.'\.  Harper,  City  Engineer,  until  II  a.  m., 
Aug.  15.  for  constructing  artificial  stone 
sidewalks  on  a  number  of  streets.  Bids 
are  .ilso  asked  for  grading  portions  of  12 
streets. 

Fort  Lee,  N.  /.—Bids  are  asked  by 
Michael  Sullivan,  Borough  Clerk,  until  8 
p.  ;n.,  Aug.  28,  for  grading  Myrtle  .\ve. 
at  Coytesville,  in  the  Borough  of  Fort  Lee, 
C.  H.  Eckerson,  Borough  Engineer,  En- 
glcwood,  N.  J. 

Hoboken,  N.  /.—Bids  are  asked  by  James 
H.  Londrigan,  City  Clerk,  until  8  p.  m , 
Aug.  28,  for  repaying  portions  of  four 
streets  with  Belgian  block  pavement. 

U'cstticld,  N.  /.—Bids  are  asked  by 
Town  Council,  Lloyd  Thompson,  Town 
Clerk,  until  8  p.  m.,  Aug.  19,  for  regulat- 
ing, grading  and  macad.iniizing  Euclid  Ave. 
from  Broad  St.  to  Mountain  Ave.,  the  work 
including :  Excavation,  exclusive  of  sub- 
grading,  555  cu.  yds;  6-in.  macadam,  3,837 
sq.  yds. ;  cobble  gutters,  227  sq.  yds.  A. 
W.  Vars.  Town  Surveyor,  corner  of  Broad 
and  Elm  Sts.,  Westfield,  N.  J. 

Brooklyn,  N.  F.- Bids  are  asked  by  Bird 
S.  Coler,  Borough  President,  until  11  a.  m., 
Aug.  14,  for  the  work  under  15  contracts 
for  street  improvements.  Largest  contract 
calls  for  regulating  and  repaying  with  as- 
phalt pavement  on  a  concrete  foundation 
the  roadway  of  Halsey  St.  from  Broadway 
to  Knickerbocker  Ave.,  the  Engineer's  es- 
timate of  the  quantities  being  as  follows : 
5,120  sq.  yds.  of  asphalt  pavement;  30  sq. 
yds.  of  old  stone  pavement,  to  be  relaid ; 
1,020  cu.  yds.  of  concrete;  3,640  lin.  ft  of 
new  curbstone;  2.500  lin.  ft.  of  old  curb- 
stone, to  be  reset ;  i  noiseless  cover  and 
head,  complete,   for  sewer  manhole. 

A'etf  York,  N.  Y. — Bids  are  asked  by  J. 
.'\.  Bensel,  Commissioner, of  Docks,  Pier  A 
Battery  PI.,  until  noon,  Aug.  14,  for  fur- 
nishing labor  and  material  for  repairing 
asphalt  pavements  along  North  and  East 
River.  The  work  is  divided  into  sections, 
security  for  $30,000  being  required  for  each 
section. 

Illion,  X.  y,— Bids  are  asked  by  Street 
Commissioners,  Edw.  Y.  Stewart,  Village 
Clerk,  until  8  p.  m.,  Aug.  10,  for  the  con- 
struction of  about  2,300  sq.  yds,  of  brick 
pavement  on  concrete  foundation,  together 
with  the  necessary  excavation,  curbing, 
catch  basin,  tile  and  such  other  work  and 
materials  as  may  be  necessary  for  the 
proper  completion  of  the  paveriient. 

A-rr;'  York,  N.  K— Bids  are  asked  by 
John  11.  O'Brien.  Commissioner  Water 
Supply.  Gas  and  Electricity,  13  Park  Row, 
until  2  p.  m..  Aug.  14.  for  furnishing  ma- 
terials,   repairing    and    restoring    artificial 
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stone  sidewalks  and  curbing  and  resetting 
natural  stone  curbing.  Security  required 
will   be  $500. 

Syracuse.  N.  K.— Bids  are  asked  by 
Board  Contract  and  Supply,  George  J. 
Metz,  City  Clerk,  until  i  .30  p.  m.,  .Aug.  12. 
for  furnishing  materials  and  constructing 
a  number  of  stone,  cement,  asphalt  and 
brick  sidewalks. 

Cincinnati,  O.— Bids  are  asked  by  County 
Commissioners,  Fred  Dreihs,  Clerk,  until 
noon,  Aug,  30,  for  the  following  county 
work:  Under  Specifications  No,  662— For 
repair  of  Shady  Lane  road,  between  Maur- 
cr's  and  Warder's.  Miami  Township. 

Cincinnati,  O.— Bids  are  asked  by  County 
Commissioners,  Fred  Dreihs,  Clerk,  until 
noon.  Aug.  16,  for  the  following  work: 
Under  Specifications  No.  629 — For  im- 
provement of  Hamilton  Pike,  from  North 
Corporation  Line  of  Mt,  Healthy  to  But- 
ler County  Line,  Springfield  Township. 

Columbus,  O. — Bids  are  asked  by  Board 
Public  Service.  Edward  F.  McGui'rc.  Sec- 
retary, until  noon.  .\ug.  8.  for  improvement 
of  portions  of  following  streets  by  grad- 
ing and  paving  roadway  with  asphalt,  hard 
burned  brick  or  block :  Collins  Ave.,  Fair- 
\yood  Ave,,  Hunter  Ave.,  Highland  .^ve.. 
0th  Ave.,  Ogden  Ave.,  Say  Ave.,  13th  Ave., 
Wheatland  .\ve..  Warren  Ave..  White- 
thorne  Ave,  and  Lin\yood  Ave. 

New  Philadelphia.  O. — Bids  are  asked  by 
Board  Public  Service.  George  C.  Marsh, 
Clerk,  until  noou.  Sept.  3.  for  construction 
of  10,600  sq,  yds.  of  brick  paving  and  4,- 
500  ft,  of  S-in.  pipe  sewer.  Clyde  J.  Knise- 
ly.  City  En.gineer. 

Ottawa.  O. —  Bids  are  asked  by  County 
Commissioners,  until  II  a.  m,.  Aug.  17, 
for  constructing  following  stone  roads  in 
Palmer,  Monroe  and  Van  Buren  Town- 
ships: Joseph  Cox  Road,  6  miles  long; 
Brand  Road.  I  mile  long:  D,  C.  Henry 
Road,  3  miles  Ion? :  G.  D.  Zimmerman 
Road.  2.5  miles  long;  Jacob  Bright  Road, 
2  miles  long;  John  Donnelly  Road.  1.5 
miles  long;  Jacob  Fike  Road,  i  mile  long. 
J.  T.  Maidlow,  County  Surveyor. 

Stcubeni'ille.  O. — Bids  arc  asked  by 
Board  Public  Service,  T.  W.  Vance.  Clerk. 
until  noon,  Aug.  12.  for  paving  Washing- 
ton St.  from  east  line  of  High  St.  to  east 
line  of  3rd  St. 

Steubem'ille,  O. — Bids  are  asked  by 
Board  Public  Service.  T.  W.  Vance.  Clerk, 
until  noon,  Aug.  19.  for  paving  with  brick 
7th  St.  from  Logan  St.  to  Ross  St. 

Springfield,  O. — Bids  are  asked  by  Town- 
ship Trustees,  care  W.  .\.  Taylor,  Town- 
ship Clerk,  Bergholz,  O..  until  3  p.  m., 
.\ug.  10.  for  the  grading  and  macadamiz- 
ing of  five  miles  of  road  in  Springfield 
Township  between  Bergholz  and  East 
Springfield.  R,  H.  Lee,  Engineer.  Carrol- 
ton,  O. 

Struthers.  O. — Bids  are  asked  by  C 
Creed,  Village  Clerk,  until  noon.  Aug.  12, 
for  labor  and  material  for  grading  Lowell- 
ville  Ave. ;  also  for  laying  crosswalks  in 
the  village. 

Toledo,  O. — Bids  are  asked  by  Board 
Public  Service,  Reynold  Voit,  Clerk,  until 
noon.  Aug.  9.  i£r  improvement  of  portion 
of  Stiernian  Sr,  by  grading  and  paving 
with  either  vitrified  paving  blocks,  sheet  as- 
phalt or  creosoted  wood  blocks,  laid  on  a 
foundation  of  concrete,  or  vitrified  paving 
blocks,  creosoted  w-ood  blocks,  bithulithic 
pavement  or  other  bituminous  macadam. 
Bids  are  also  asked  for  the  similar  improve- 
ment of  a  portion  of  Norwood  Ave. 

Toledo.  O.— Bids  are  asked  by  D.  T. 
Davis,  Jr.,  County  Auditor,  until  10  a.  m., 
Aug.  14.  for  the  improvement  of  a  part 
of  county  road  known  as  Philips  Ave. 

Ynungslo-i'n,     O. — Bids     are     asked     by 
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Board  Public  Service.  W.  H.  McMilliii. 
Clerk,  until  noon.  Aug.  12,  for  labor  and 
material  for  grading  Maple  Ave.  from  Wil- 
low St..  to  O.  L.  48,  and  for  grading  Thur- 
man  St.  from  Rayen  Ave.  to  Furnace  St. 
Bids  are  also  asked  for  paving  lona  St. 
from  Holmes  to  Ford  Ave. 

Pittsburg,  Pa. — Bids  are  asked  by  F. 
P.  Booth,  County  Controller,  until  noon, 
Aug.  26,  for  improvement  of  Perrysville 
plank  road  for  a  distance  of  1.8  miles  in 
Ross  Township,  and  for  the  improvement 
of  Homestead  and  Duquesne  road  for  a 
distance  of  s'/l  miles.  Plans,  etc.,  are  on 
file  in  the  office  of  Geo.  T.  Barnsley,  Coun- 
ty Road  Engineer.  Room  \o.  26,  Court 
House.  Pittsburg,  Pa. 

Pittsburg.  Pa. — Bids  are  asked  by  De- 
partment of  Public  Works,  until  to  a.  m., 
Aug.  12,  for  the  following  work:  Con- 
structing board  walks  and  steps  in  a  num- 
ber of  wards ;- grading,  curbing  and  pav- 
ing with  asphalt  portions  of- five  streets; 
grading,  curbing  and  paving  with  block 
stone  portions  of  four  streets ;  grading, 
curbing  and  paving  with  brick  portions  of 
two  alleys :  grading  and  paving  with  brick 
one  alley. 

Marshall,  Tex. — Bids  are  asked  by  H. 
S.  Rice.  City  Secretary,  until  Aug.  14,  for 
construction  of  22  miles  of  concrete  side- 
walks and  street  crossings.  Plans,  etc., 
at  office  of  William  Bradburn,  City  En- 
gineer. 

Yorkstozi'it.  Va. — Bids  are  asked  by 
County  Supervisors,  until  Sept.  3.  for  con- 
structing two  miles  of  road.  Plans,  etc.. 
with  D.  R.  Norment,  Magruder,  Va. 

Aberdeen.  Wash. — Bids  are  asked  by  P. 
F.  Clark,  City  Clerk,  until  5-  p.  m.,  Aug. 
21.  for  improvement  of  H  St.,  I  St.,  Broad- 
way, K  St.,  L  St..  2nd  St.,  3rd  St.,  4th  St., 
5th  St..  G  St..  7th  St..  Hopkins  and  8th 
St.,  by  clearing,  grubbing,  grading,  grav- 
eling, constructing  concrete  curb  and  gut- 
ter, storm  water  outlets,  retaining  walls  and 
other  necessary  improvements.  Certified 
check  for  $1,500  required  with  bid. 

Oiympia.  IVash. — Bids  are  asked  by  State 
Highway  Board,  Joseph  M.  Snow.  Secre- 
tary, until  2  p.  m..  Aug.  16.  and  then  open- 
ed, for  clearing  grubbing,  grading  and 
bridging,  that  portion  of  the  Ferry  County 
section  of  State  Road  No.  4  lying  between 
Stations  707  and  774.  915  and  920,  1402 
and  1433  and  2606.  and  building  bridge  No. 
3  on  San  Poil  River. 

Milzcaitlcce.  His. — Bids  are  asked  b}' 
Board  Public  Works.  Charles  J.  Poetsch, 
Chairman,  until  10:30  a.  m.,  Aug.  9,  for 
labor  and  material  to  grade  roadway  and 
pave  the  same  with  a  permanent  asphalt 
pavement  having  a  concrete  foundation,  and 
to  curb  the  side^^•alks  with  stone  (old  curb- 
ing to  be  reset)  on  Wells  St.  from  the 
west  line  of  5th  St.  to  the  west  line  of 
8th  St.  Certified  check  for  $2,100  required 
with  bid  Bids  are  also  asked  for  grading 
roadway  and  paving  with  creosoted  wooden 
blocks  on  Wells  St.  from  31st  St.  to  3.ird 
St.  Certified  check  for  $1,300  required  with 
bid. 

MikMukee.  Ji'is. — Bids  are  asked  by 
Board  Public  Works.  Charles  J.  Poetsch, 
Chairman,  until  10:30  a.  ni..  Aug.  8,  for 
macadamizing  and  guttering  portion  of  4th 
St.:  certified  check  for  $400  Ijeing  required 
with  bid.  Bids  are  also  asked  for  macad- 
amizing and  guttering  portion  of  Cherry- 
St..  certified  check  for  $1,200  being  required 
with  bid. 

Milwaukee.  Wis. — Bids  are  asked  bv 
Board  Public  Works.  Charles  J.  Poetsch. 
Chairman,  until  10 :30  a.  m..  Aug.  13,  for 
repaving  with  cedar  block  pavement  on 
portions  of  Fond  du  Lrc  Ave.,  and  Lisbon 
Ave. 


Sewers, 

Items    Arranged    Alphabetically    by    States. 

BehiJcre,  ///.—Bids  are  asked  by  Board 
Local  Improvements,  William  L.  Pierce. 
President,  until  7  :30  p.  m.,  Aug.  8,  for  con- 
structing 1,250  ft.  of  8-in.  sewer,  7  man- 
holes and  1   ttusli  tank. 

Pckin.  ///.—Bids  are  asked' by  Board  Lo- 
cal Improvement,  John  R.  Seibcrt,  En- 
gineer, until  8  p.  m.,  Aug.  12,  for  con- 
structing sewer  system  to  include  10,115 
lin.  ft.  Sin.,  12,675  'in-  ft.  12-in.,  10.485  lin. 
.t.  15-in..  5,255  lin.  ft.  i8-in.  and  5.105  lin. 
ft.  20-in.  vitrified  pipe  sewer;  3.495  lin.  ft. 
i8.\27-in..  2,320  lin.  ft.  20x30-in.,  1,155  lin. 
ft.  22x33-in.  (egg-shaped),  720  lin.  ft.  24.\ 
36-in.,  r.205  lin.  ft.  26N-39-in..  1,595  line-  ft. 
28x42-in..  330  lin.  ft.  30x45-10.,  320  lin.  ft. 
32X48-in..  and  320  lin.  ft.  34x5l-in.  brick 
sewer  (egg-shaped)  ;  320  line  ft.  42-in..  660 
lin.  ft.  52-in.  and  1,594  'i'l-  ft.  62-in.  brick 
sewer  (circular).  Plans,  etc..  with  City 
Engineer  and  at  the  office  of  the  Consult- 
ing Engineer.  203  Great  Northern  Bldg, 
Chicago,  111.  Bids  for  the  above  work  were 
opened  July  29,  two  proposals,  one  for 
$125,000,  the  other  for  $140,000,  being  re- 
ceived. Both  proposals  were  rejected  and 
the  work  readvertised.  The  city  has  dis- 
posed of  its  bond  issue  for  the  work. 

Evanszille,  hid. — As  stajed  in  our  issue 
of  July  24,  bids  are  being  asked  by  this  city 
until  2  p.  ni..  -Apg.  30,  for  the  construction 
of  a  reinforced  concrete  sewer  or  a  brick 
sewer.  The  work  includes  3,850  ft.  of  re- 
inforced concrete  sewer,  8  ft.  in  diameter; 
1.400  ft.  of  reinforced  concrete  sewer,  7  ft. 
6  ins.  in  diameter;  1,400  ft.  of  reinforced 
concrete  sewer,  7  ft.  in  diameter ;  1,220  ft. 
of  reinforced  concrete  sewer.  6  ft.  6  ins. 
in  diameter :  680  ft.  of  concrete  sewer,  6 
ft.  in  diameter:  l,3';4  ft.  of  reinforced  con- 
crete sewer.  5  ft.  6  ins.  in  diameter.  The 
official  advertisement  will  be  found  else- 
where in  this  issue. 

Gas  City,  Iitd. — Bids  are  asked  by  George 
S.  Marshall,  City  Clerk,  until  8  p.  ni..  Aug. 
13,  for  the  construction  of  a  sanitary  and 
storm  sewer  system  in  different  streets  and 
alleys.  Total  length  is  about  3  i-io  miles, 
and  approximate  cost  is  $24,000.  C.  E. 
Petrie,  Engineer,  City  Building,  Marion, 
Ind.  The  official  advertisement  for  this 
work  appeared  in  our- issue  of  July  31. 

Indianapolis,  Ind. — Bids  are  asked  by 
Board  of  Public  Works  of  Indianapolis 
until  10  a.  m..  Aug.  9,  for  the  construction 
of  a  local  sewer  in  Market  and  Davidson 
St.  from  Noble  St.  to  the  center  of  the 
second   alley   north    of    Market    St. 

Richmond,  Ind. — Bids  are  asked  by  Board 
Public  Works,  until  Aug.  9,  for  construe-*, 
tion  of  a  sewer  to  drain  portion  of  West 
Richmond  included  between  Sheridan  St. 
and  West  5th  St.,  the  first  alley  north  of 
Chestnut  St.  and  first  alley  north  01 
State  St. 

South  Bend.  Ind. — Bids  are  asked  by 
Board  of  Public  Works,  until  10  a.  m., 
Aug.  13.  for  constructing  pipe  sewer  on 
Emerson  Ave.  from  Mishawaka  Ave,  to 
the  St,  Joseph  river, 

loK-a  City,  la. — Bids  are  asked  by  City 
Clerk,  until  Sept,  6,  for  construction  of 
sewer  in  Bowery  St,  from  Dodge  to  Lucas, 
J.   O.   Schultz   is   City   Engineer, 

Ocliccin.  la. — Bids  are  asked  by  City 
Council,  until  8  p.  m.,  Aug.  7,  for  construc- 
tion of  a  sewage  disposal  plant.  Plans,  etc., 
witli  City  Clerk.  Certified  check  for  $500 
required   with  bid. 

Milford.  Mass. — Bids  are  asked  by 
James  E.  Walker,  Chairman  Committee, 
until  8  p.  m..  Aug.  8,  for  the  following 
work  and  materials  in  three  contracts : 
(i)  Constructing  7.000  ft.  of  6-in.  to  12-in. 
sewer.  800  ft.  of  8-in.  force  main,  a  small 


concrete  pump  well  and  coiKrete  pumping 
statiori ;  (2)  for  furnishing  800  ft.  of  8-in. 
cast  iron  pipe;  (3)  for  furnishing  and 
erecting  small  electric  pumping  plant,  con- 
sisting of  motors  and  directly  connected 
centrifugal  pumps.  F.  A.  Barbour,  En- 
gineer, Boston,  Mass. 

Meto  Ulm,  Minn. — Bids  are  asked  by 
City  Clerk,  until  5  p.  m.,  .Aug.  12.  for  con- 
struction of  a  ditch  and  sewer  from  loth 
N'orlh  St.  to  17th  South  St. 

St.  Paul,  Minn. — Bids  are  asked  by  R. 
L.  Gorman,  Clerk,  until  2  p.  m..  Aug.  15. 
for  construction  of  a  sewer  on  Cherokee 
.\ve,,  from  Alice  St,  to  Ohio  St, 

Staples.  Minn. — Bids  are  asked  by  this 
city,  until  4  p,  m„  Aug.  15,  for  construct- 
ing a  sanitary  sewer  consisting  of  about 
9,000  ft.  sewer  lines  and  a  small  septic 
tank.  O.  Claussen,  Consulting  Engineer. 
514  German-Am.  Bank  Bldg.,  St.  Paul. 
Minn. 

Kansas  City,  Mo. — Bids  are  asked  by  E. 
.•\.  Harper.  City  Engineer,  until  II  a.  m., 
.-\ug.  8.  for  con>tructing  district  sewers 
in    sewer   district    Xo.    176. 

U'chsfcr  Crozes,  Mo. — Bids  arc  asked  by 
L.  B.  Ripley,  City  Clerk,  until  8  p.  m., 
.-\ug.  19,  for  the  construction  of  district 
sewers  with  necessary  appurtenances  in 
Sewer  District  No.  I,  the  principal  items 
of  work  being:  50,800  ft.  of  pipe  sewer 
from  9  to  18  ins.  diameter;  54  flush  tanks; 
I  septic  sewage  disposal  plant,  capacity  70,- 
000  gallons  daily.  Bids  are  also  asked  for 
the  construction  of  district  sewers  with 
necessary  appurtenances  in  Sewer  District 
No.  2,  the  principal  items  of  work  being: 
42,800  ft.  of  sewer  pipe  from  9  to  15  ins. 
diameter;  49  flush  tanks;  i  septic  sewage 
disposal  plant,  capacity  42,000  gallon?  daily. 
Specifications,  etc.,  at  office  of  R.  E.  Mc- 
Matli  Surveying  Co.,  328  Lincoln  Trust 
Bldg.,  St.  Louis,  Mo.,  or  City  Clerk. 

Omaha,  Neb. — Bids  are  asked  by  .-Kndrew 
Rosewater,  City  Engineer,  until  2  p.  m.. 
Aug.  12,  for  constructing  storm  water 
sewers  in  California  St..  the  work  includ- 
ing i.04'2  ft.  of  42-in.,  388  ft.  of  36-in..  676 
ft.  of  33-in..  409  ft.  of  30-in.  and  1,084  ft.  of 
28-in.  sewer.  10  manholes,  26  inlets  and 
1.040  it.  of  lO-in.  inlet  pipe.  Bids  are  also 
asked  for  constructing  a  number  of  8-in., 
lo-in.  and    12-in.   pipe   sewers. 

Asbury  Park.  N.  J. — Bids  are  asked  by 
Department  of  Water  and  Sewers,  John 
L.  Coffin.  Superintendent,  until  noon,  .\ug. 
17.  for  furnishing  all  material,  labor  and 
appliances,  and  constructing  about  10  miles 
of  pipe  sewers  from  6  to  15  ins.  in  di- 
ameter, with  manholes,  lampholes,  flush 
tanks  and  cast  iron  pipe.  Bids  are  also 
asked  for  furnishing  all  labor,  materials 
and  machinery,  and  laying  1,200  ft.  of  12- 
in.  wrought  iron  sewer  outlet  pipe,  extend- 
ing seaward  from  tide  mark.  Mart  Rogers, 
City  Engineer. 

Riverside.  -V.  /. — Bids  are  asked  by 
Irvin  Kollo,  Township  Clerk,  until  8  p. 
m.,  Aug.  19.  for  constructing  sewer  system 
consisting  of  approximately  ten  miles  of 
servers  8  ins.  to  24  ins.  in  diameter ;  pump 
house,  engines,  pumps,  pump-well  and  dis- 
posal w^orks.  Wni.  H.  Boardman,  Et 
ginecr. 

U'eeha^fken.  N.  J. — Bids  are  asked  by 
Thomas  Carroll.  Township  Qerk,  until  S 
p.  m.,  Aug.  12,  for  constructing  24:-in.  pipe 
sewers,  two  i8-in.  laterals  and  a  15-in. 
sewer. 

Brooklxn.  K.  Y. — Bills  are  asked  by  Bird 
S.  Coler,' Borough  President,  until  11  a.  m.. 
Aug.  14,  for  the  work  under  13  contracts 
for  constructing  sewers,  and  the  work 
under  10  contracts  for  sewer  basins.  Larg- 
est contract  calls  for  furnishing  all  the  la- 
bor and  material  required  for  constructing 
sewer  in   17th   .Ave.  from  56th  St.  to  6oth 
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.Si.,  till-  ciigiiu-er'>  estimate  of  tin-  quanti- 
ties being  as  follows:  260  lin.  ft.  of  36-in. 
brick  sewer,  260  lin.  ft  30-in.  brick  sewer, 
260  lin.  ft.  24-in.  brick  sewer,  260  lin.  ft  18- 
in.  pipe  sewer,  1,920  lin.  ft.  6-in.  house  con 
nection  drain,  9  manholes,  8  sewer  basins, 
1.000  ft.  (b.  m.^  sheeting  and  bracing,  5 
cii.  yds,  concrete  cradle,  4.000  ft.  (b.  m.) 
foundation  planking,  2  reconnecting  sewer 
basins. 

.Vi"t'  i'ork,  y.  1'. — Bids  are  asked  by 
Henry  S.  'rbompson.  Commissioner  Pub- 
lic Works,  until  2  p.  m.,  .^ug.  12,  for  fur- 
nishing all  the  labor  and  material  required 
for  reconstruction  of  outlet  sewers  and 
appurtenances,  overflows  and  connections, 
at  42nd  and  4,ird  St..  North  River,  and 
42n(i  and  43rd  Sts.,  between  North  River 
and  nth  Ave.  The  work  includes:  1.350 
lin.  ft.  of  wooden  barrel  sewer  of  4'  ft.  6 
ins.  interior  diameter;  193  lin.  ft.  of  brick 
sewer  of  4  ft.  6  ins.  by  9  ft.  interior  di- 
ameter. Class  HI;  170  lin.  ft.  of  brick 
sewer  of  6  ft.  6  ins.  by  9  it.  interior  di- 
ameter. Class  V ;  206  lin.  ft.  of  brick  sewer 
of  4  ft.  by  2  ft.  8  ins.  interior  diameter. 
Class  \'HI;  123  lin.  ft.  of  brick  sewer  of 
4  It.  bv  2  ft.  8  ins.  interior  diameter.  Class 

IX.    ■ 

Minot,  -V.  D. — Bids  are  asked  by  this 
city,  until  Aug.  9.  lor  constructing  12-in 
lateral  sewers;  estimated  cost  is  $ig,ooo. 
E.   S.   Severance,  City  Engineer. 

CInclaiid.  O. — Bids  are  asked  by  A.  R. 
Callow.  Secretary  of  the  Board  of  Public 
Service,  Xo.  105  City  Hall,  until  noon,  Aug. 
13,  for  the  construction  of  sewers  in  the 
following  streets  and  avenues  between  the 
points  mentioned :  Alice  Ave.,  S.  E.,  be- 
tween East  71st  St.  and  and  East  74th 
St.  (formerly  E.  73rd  PI.);  Barkwill  Ave., 
S.  E..  between  East  49th  St.  and  west 
end  of  street;  Chambers  Ave..  S.  E.,  be- 
tween East  69th  St.  and  East  71st  St.; 
Chard  Ave..  N.  E..  between  East  49th  St. 
and  East  46th  St. ;  Gooding  Ave.,  N.  E.,  be- 
East  105th  St.  and  Parkwood  Drive,  N.  E. ; 
Trma  Ave..  S.  E..  between  East  71st  St.  and 
East  74th  St.;  East  71st  St.  (Marcelline) 
between  Old  City  Limits  and  New-  City 
Limits;  East  74th  St.  (Reade)  between 
Clement  Ave..  S.  E.,  and  Irma  Ave.,  S.  E. ; 
Woodland  Ave.,  S.  E..  between  Woodhill 
Rd.,  S.  E.,  and  City  Limits. 

Cleveland.  O. — Bids  are  asked  by  .'\.  R. 
Callow,  Secretary  of  the  Board  of  Public 
Service,  City  Hall,  until  noon,  Aug.  15, 
for  the  construction  of  the  East  125th  St. 
sewer,  jointly  for  the  City  of  Cleveland  and 
the  Village  of  East  Cleveland,  between 
I'"ast  I25tb  St.  (How-er  Ave.),  between  Su- 
perior Ave..  X.  E..  and  angle  975  ft.  south- 
erlv.  Certified  cbrck  for  $400  required 
with  bid. 

East  Ln-crl>ool,  O. — Bids  are  asked  by 
Board  Public  Service,  J.  W.  Gipner,  Sec- 
retary, until  noon.  Aug.  12,  for  construc- 
tion of  sewer  in  Bradshaw  Ave.  and  Tan- 
yard  Run. 

.Vrii'  Philadelphia,  O. — See  under  Bids 
Asked. — Roads   and    Streets. 

Sandusky.  O. — Bids  are  asked  by  Board 
Public  Service,  B.  J.  McGory,  Clerk,  until 
noon.  .-Vug.  9,  for  labor  and  material  for 
constructing  sewer  in  Franklin  and  Finch 
Sts..  in  Pierce  St.  and  Campbell  St.,  in 
-Scott  and  Finch  Sts..  and  in  North  De- 
pot St. 

Yotingstozi'n,  O. — Bids  are  asked  by 
Board  Public  Service,  W.  H.  M'Millin, 
Clerk,  until  noon,  .\ug.  12.  for  furnishing 
the  necessary  labor  and  materials  for  sew- 
ering Walnut  St.  from  Erie  R.  R.  tracks 
to  Bane  St..  and  Banc  St.  from  Walnut  St. 
to  Market  St. 

Nexv  Castle.  Pa. — Bids  are  asked  by  A. 
v..  Rhodes,  City  Clerk,  until  8  p.  ni..  Aug. 

-".    for    construction   of    sanitarv   sewer    in 


Madison  Ave.  between  Lafayette  and  Lib- 
cily  Sts.  Certified  check  for  $50  required 
with   bid. 

I'ltlshurfi.  Pa. — Bids  are  asked  by  De- 
partment I'ublic  Works,  until  10  a.  ni., 
.'\ug.  12,  for  constructing  15-in.  pipe  sewer 
in  portions  of  Bartlett  St.,  Chislett  St., 
Wilhelni    St.   and    Patterson   alley. 

.Mili^-aukee,  Wis. — Bids  are  asked  by 
Board  Public  Works,  until  10:30  a.  m., 
.•\ug.  9.  for  constructing  an  outlet  for  the 
Deer  Creek  sewer,  being  a  section  of  con- 
crete sewer  through  the  premises  of  the 
Illinois  Steel  Co.,  from  the  present  termi- 
nus of  the  sewer  to  the  shore  of  Lake 
Michigan,  in  the  Seventeenth  ward.  Certi- 
fied check  for  $300  required  with  bid  . 

.UiVii'aiiA't't'.  Wis. — Bids  are  asked  by 
Board  of  Public  Works,  Charles  J.  Poetsch, 
Chairman,  until  10:30  a.  m.,  Aug.  13,  for 
labor  and  material  to  construct  and  lay  the 
house  drains  and  water  service  connections 
on  22nd  .-Kvc.  from  National  .\ve.  to  Lin- 
coln Ave.,  in  the  nth  and  23rd  Wards. 
Certified  clicck  for  $2,700  required  with 
bid. 

Water  Supply 

Items    Arranged    Alphabetically    by    States. 

Dazi'soii,  Minn. — Bids  are  asked  by  this 
village,  until  8  p.  m.,  Aug.  20,  for  con- 
structing a  combined  water  works  and  elec- 
tric light  plant;  estimated  cost  is  $28,000. 
Oscar  Clausen,  514  German  Am.  Bank 
Bldg..  St.  Paul,  Minn.,  is  Consulting  En- 
gineer. 

Xexi'  Vim,  Minn. — Bids  are  asked  by 
City  Clerk,  until  5  p.  m.,  Aug.  12,  for  lay- 
ing water  mains  on  Franklin  St.  from 
First  North  St.  to  Fifth  North  St.,  and 
Fourth  North  St.  from  Washington  to 
Franklin   St. 

Carrington,  N.  Dak. — Bids  are  asked  by 
City  Council  until  Sept.  2,  for  the  con- 
struction of  a  steel  standpipe  and  founda- 
tion for  a  water  works  system.  H.  L.  Win- 
terer. City  Auditor ;   E.   L  Walton,  Mayor. 

Ashland.  O. — Bids  are  asked  by  Board 
Trustees  Public  Affairs,  until  Aug.  26,  for 
furnishing  and  erecting  pumping  plant  at 
water  pumping  station. 

Cleveland,  O. — Bids  are  asked  by  A.  R. 
Callow,  Secretary  of  the  Board  of  Pub- 
lic Service.  No.  105  City  Hall,  until  noon, 
Aug.  12,  for  installing  coniolete  a  pres- 
sure tank  system  for  the  Quadrangle  Build- 
ing of  the  Cleveland  Farm  Colony  at  War- 
rensville.  O. 

Excavation — Earth  and  Rock 

Items    Arranged    Alphabetically    by    States. 

Mason  City,  la. — Drain. — Bids  are  asked 
by  A.  S.  Clarke.  County  Auditor,  until  i 
p.  m..  .\ug.  15,  for  labor  and  material  for 
construction  of  county  drain  No.  5,  the 
work  including  an  open  ditch  8,538  ft. 
long  and  containing  about  7,645  cu.  yds., 
included  in  section  No.  i,  to  be  a  cement 
culvert  6  ft.  by  7  ft.  by  16  ft. ;  section  No. 
2  to  be  tile  drains,  19,831  ft.  long,  all  lo- 
cated in  Pleasant  Valley  and  Grimes  Town- 
ships. 

Weymouth,  Mass. — Dredging. — Bids  are 
risked  by  Maj.  Edw.  Burr,  \5.  S.  Engrs., 
Boston.  Mass.,  until  noon.  Aug.  20.  for 
dredging  in  \\'eymouth  Back  River,  Mass. 

Portland,  Me. — Rock  Excavation. — Bids 
are  asked  by  Maj.  George  A.  Zinn,  U.  S 
Enrrs.,  537  Congress  St.,  Portland,  until 
noon,  Aug.  30,  for  rock  excavation  at  Cape 
Porpoise  Harbor,  Mc. 

Brooklyn.  N.  Y. — Filling — Bids  are  asked 
by  J.  A.  Bensel,  Commissioner  of  Docks,' 
Pier  A.  Battery  PI.,  New  York,  until  noon, 
.\ug.  16,  for  furnishing  all  the  labor  and 
niateriils  required  for  lurnishiug  and  plac- 
ing  filling   in    rear   of  the   ferry   structures 


at  .19th  St.  Borough  of  Brooklyn.  Secur- 
ity  required  is  $3,500. 

.Ycti'  )'ork,  X.  t  . — Filling. — Bids  are- 
asked  by  J.  A.  Bensel,  Commissioner  of 
Do(;ks.  Pier  A.  Battery  PI.,  until  noon, 
-•Kug.  16,  for  furnishing  all  the  labor  and 
materials  required  for  furnishing  and  plac- 
ing filling  in  the  rear  of  the  ferry  struc- 
tures at  Canal  St.,  .Stapleton.  Security  re- 
(|uired   is  $1,500. 

Block  Island,  R.  I . — Dredging. — Bids  are 
aslced  by  Lt.  Col.  J.  L.  Willard,  U.  S. 
Engrs..  until  11  a.  m.,  Aug.  26,  for  dredg- 
ing entrance  channel  to  Great  Salt  Pond, 
Block   Island,   R.    I. 

Providence,  li.  I. — Dredging. — Bids  are 
asked  by  Lt.  Col.  J.  H.  Willard,  U.  S. 
Engrs.,  Newport,  R.  I.,  until  11  a.  m.,  Sept. 
4.,  for  drcdring  in  Providence  Harbor, 
R.  I. 

Charleston.  S.  C. — Dredging. — Bids  are 
asked  by  Capt.  E.  R.  Stuart.  V.  S.  Engrs., 
Charleston,  until  noon,  .\ug.  20,  for  dredg- 
ing canal  between  Sewee  Bay  and  McClel- 
lanville,  S.  C. 

Hazvkins,  Tex. — Levee  ^\'ork. — Bids  are 
asked  by  A.  W.  Campbell,  240  Main  St., 
Dallas.  Tex.,  until  .Aug.  10,  for  construct- 
ing about  10,000  ft.  of  levee,  three  miles 
from   Hawkins. 

Tacoma,  ll'ash. — Dredging. — Bids  asked 
by  Major  H.  M.  Chittenden,  U.  S.  Enrrs., 
Seattle,  Wash.,  until  noon.  Sept.  2.  for 
dredging  Puyallup  waterwa)',  Tacoma, 
Wash.,  and  bulkhead  and  fillin.g  adjacent 
tide  lands.     Funds  available.  $240,000. 

^  .Miscellaneous 

Items    Arranged    Alphabetically    by    Smles. 

Franklin  Shoals,  .Ark. — Lock  and  Dam. — 
Bids  are  asked  by  Capt.  G.  M.  Hoffman, 
V.  S.  Engrs.,  Mcksburg.  Miss.,  until  noon, 
Oct.  5,  for  building  lock  and  dam  Xo.  8 
in  Ouachita  river  at  Franklin  Shoals.  .-\rk. 

Washington,  D.  C. — Wrecking  Buildings, 
— Bids  are  asked  by  Major  J.  T.  Crabbs, 
Constructing  Q.  M'.  Walter  Reed  .-\rmy 
General  Hospital,  Takoma  Substation, 
Washington,  until  noon.  .\ug.  13,  for  de- 
molishing buildings  at  W'asbington  Bar- 
racks. 

Washington,  D.  C. — Searchlight  Outfit. — 
Bids  are  asked  by  Maj.  E.  Eveleth.  Wins- 
low,  U.  S.  Engrs.,  U.  S.  Engineer  School, 
Washington  Barracks,  D.  C,  until  11  a  m.. 
Sept.  30,  for  construction  of  experimental 
field  searchlight  outfit. 

Jacksonville.  Fla. — Jetty -Work. — Bids  are 
asked  by  Maj.  Francis  R.  Sbunk.  U.  S. 
Engrs..  Jacksonville,  until  noon.  .-\ug.  26. 
for  building   jetties   at   Biscayne   Bay.   Fla. 

Chicago.  III. — Concrete  Work. — Bids  are 
asked  by  John  J.  Hanberg,  Conmiissioner 
Public  Works,  until  11  a.  m.,  Aug.  10.  for 
furnishing  all  material  and  labor  and  to 
construct  and  complete  concrete  covering 
for  screen  chamber  and  other  miscellaneous 
construction  work  at  the  Carter  H.  Harri- 
son. Sr.,  pumping  station.  Sections  "O" 
and  "M,"  intercepting  sewers,  accordin.g 
to  plans  and  specifications  on  file  in  the 
office  of  the  Department  of  Public  Works, 
Room   221.   City   Hall. 

Indianapolis,  Ind. — Fire  Cistern. — Bids 
are  asked  by  the  Board  of  Public  Works, 
of  Indianapolis,  until  10  a.  m.,  Aug.  12,  for 
the  construction  of  a  fire  cistern  in  Daly  St. 
between   Pine  and  Cruse  Sts. 

Louis-ville.  K\: — Retaining  Wall.— Bids 
are  asked  bv  Board  of  Public  Works, 
Roger  G.  McGrath.  Secretary,  until  noon, 
.Aug.  T2,  for  the  reconstruction  of  a  re- 
taining wall  along  Beargrass  Creek  Cut-off 
south  of  Van  Buren  St.  Certified  check 
for  $2>o  required  with  bid. 

Baltimore,  Md. — Pier  Work. — Bids  are 
asked  by  Borrd  of  Awards,  until  it  a.  m.. 
.\ug.  14.  for  the  construction  of  a  pile  and 


A 11  oust 


I^O/. 


ENGINEERING-CONTRACTING 


timber  pier  and  for  certain  other  work 
connected  therewith.  Certified  check  for 
$300  reqnired  with  bid.  Plans,  etc.,  witii 
O.  F.  Lackey.  Harlior  F.ngineer. 

St.  Joseph.  .1/0.— Pile  Work.— Bid.s  are 
asked  by  Board  Public  Works.  Geo.  F. 
Barnes,  Clerk,  until  11  a.  m.,  Aug.  8,  for  re- 
pairing and  reconstructing  pile  retaining 
work  on  the  west  side  of  Sixth  St.  at  At- 
chison St.  Certified  check  for  $100  re- 
quired with  bid. 

Jersey  Cily,  X.  /.—Garbage  Removal.— 
Bids  are  asked  by  Board  of  Street  and 
Water  Commissioners.  Geo.  T.  Bouton, 
Clerk,  until  2  p.  m.,  Aug.  12.  for  collec- 
tion and  removal  of  ashes  and  garbage  and 
kitchen  refuse  from  all  the  streets  of  Jer- 
sey City,  N.  J.,  in  accordance  with  specifi- 
cations for  same  on  file  in  the  office  of 
the  Clerk  of  this   Bosrd. 

Union.  (P.  O.  Hoboken).  .V.  /.—Garbage 
Removal.— Bids  are  asked  by  Emil  Bautz, 
Town  Clerk,  until  8  p.  m.,  Aug.  12,  for 
the  removal  of  garbage  from  the  streets, 
avenues  and  thoroughfares  of  the  Town  of 
Union,  for  one  year. 

fort  Ontario  (Osicego),  K  F.— Fence. 
—Bids  are  asked  by  Lieut.  W.  F.  Harrell, 
Constructing  Q.  M.,  until  11  a.  m.,  Aug. 
20.  for  construction  of  an  iron  and  wire 
fence  at  this  po.st. 

Nezv  York,  A'.  )'.— Pier  Work.— Bids  are 
asked  by  J.  A.  Bensel,  Commissioner  of 
Docks.  Battery  P!..  until  noon,  Aug.  15.  for 
■furnishing  all  the  labor  and  materials  re- 
quired for  preparing  for,  repairing  and  re- 
Tjuilding  a  portion  of  the  pier  at  the  foot 
of  West  132nd  St.,  North  River,  known  as 
Pier  No.  122.  Security  required  is  $3,000. 
New  York.  .V.  )'.- Coal  Vault.— Bids  are 
asked  by  Board  of  Trustees.  Bellevue  Hos- 
pital, 26th  St.  and  1st  .\ve.,  until  3  p.  m.. 
Aug.  12,  for  providing  all  labor  and  ma- 
terials required  for  the  tearing  down  and 
removal,  e.xcavation.  masonry,  steel  and 
iron,  _  electric  and  all  other  vvork  for  the 
erection  and  entire  completion  of  a  coal 
"vault  at  Gouverneur  Hospitrl.  situated  at 
Gouverneur  Slip,  between  Front  St.  and 
Water  St..  in  the  Borough  of  Manhattan, 
the  city  of  New  York.  Suretv  required 
■will  be  $1,500.  Plans,  etc..  witli  the  Con- 
tract Clerk.  419  E.  26th   St. 

New  York.  N.  F.— Electric  Svstem.— 
Bids  are  asked  by  Robert  W.  Hebberd, 
Commissioner  of  Charities,  foot  of  E.  26th 
St..  until  2  ;3o  p.  ni..  .\ug.  22,  for  all  ma- 
terials and  labor  required  for  the  com- 
plete conduiting.  electric  wiring,  and  all 
other  work  in  connection  with  the  instslla- 
tion  of  a  complete  electric  lighting  and 
power  system  for  all  the  buildings  and 
grounds  under  the  jurisdiction  of  the  De- 
partment of  Public  Charities,  and  compris- 
ing the  New  York  City  Home  for  the 
Aged  and  Infirm,  Blackwell's  Island,  Bor- 
ough of  Manhattan,  the  city  of  New  York. 
Surety  required  will  be  $20,000.  Raymond 
P.  Almirall.  Architect.  51   Chambers 'St. 

dereland.  O. — Brick  Chimney. — Bids  are 
asked  by  A.  R.  Callow.  Secretary  Board 
Public  Service.  City  Hall,  until  noon.  Aug. 
12.  for  erecting  complete  a  brick  chininev 
for  the  boiler  house  of  the  Cleveland  Farm 
Colony,    at    Warrensville,    O. 

Cincinnati,  O.— Tracks.  Grading,  Etc.— 
Bids  are  asked  by  Board  of  Trustees, 
'Commissioners  of  Water  Works,"  Elmer 
G.  Prior,  Clerk,  until  noon,  Aug.  27.  for 
constructing  narrow  gauge  coal  and  ash 
Iiandling  tracks,  and  for  laying  an  8-in 
filtered  water  pipe  at  the  River  Pumping 
Station,  and  for  grading,  sodding,  and  con- 
structing driveways,  walks  and  other  work 
in  connection  therewith,  and  the  delivery 
of  track  material  at  the  main  pumping  sta- 
tion. 

Toledo,  O. — Monument. — Bids  are  asked 
by    Wm.     Corlett,    Secretary    Fort    Meigs 


Memori,il  Commission,  U.  S.  Internal  Rev- 
enue Ortice.  Toledo,  until  noon,  Aug.  24. 
for  a  suitable  memorial  to  be  erected  at 
Ft.  Meigs,  Wood  County,  Ohio,  at  a  cost 
not  to  exceed  $14,000,  including  its  foun- 
dation. Bids  must  be  accompanied  by 
specifications,  statement  of  proposed  di- 
mensions, design,  material,  plan  and  ele- 
vation showing  all  the  exact  measure- 
ments. This  memorial  is  to  be  erected 
by  the  contractor  with  such  inscriptions 
as  -will  be  approved,  and  in  the  position 
to  be  designated  by  the  commission. 

Yonns^stoii-n.  O.— Hauling  Pipe— Bids 
are  asked  by  Board  Public  Service,  W. 
H.  McMillan,  Clerk,  until  noon,  .-Kug.  2. 
for  labor  and  material  for  hauling  400 
tons  or  less  of  cast   iron  water  pipe. 

Philailell'hia.  Pi;.— Suction  Dredges.— 
Bids  are  asked  by  Maj,  J.  C.  Sanford.  U. 
S.  Eiigrs.,  815  Witherspoon  Bldg.,  Phila- 
delphia, Pa.,  until  2:,?o  p.  m.,  Aug.  "io,  for 
constructing  two  steel  twin  screw  .suction 
dredges  for  New  York  harbor,  N.  Y. 

Pittsburg.  Po.— Concrete  Wall —Bids  are 
?skcd  by  Department  Public  Works.  City 
Hall,  until  10  a.  m.,  .^ug.  12,  for  construct- 
ing concrete  retaining  wall  on  Mission  St. 

GaliestoH.  rcr.— Jettv  Work.— Bids  are 
asked  by  Capt.  John  C  bakes,  U.  S.  Engrs.. 
Galveston,  until  noon,  Aug.  31.  for  jetty 
work  at  Galveston,    Tex. 

Materials,  Machines,  Supplies,  Tools,  Et 

Items  Arranged  Alphabetically  by  States. 
Huntsville,  Ala.— Sewer  Pipe,  Brick.- 
Bids  are  asked  by  the  Mayor,  until  Aug 
10,  for  furnishing  sewer  pipe  as  follows: 
50,000  feet  8-in.  sewer  pipe,  2,500  8-in. X4  in. 
Y's.  2.000  ft.  lo-in.  sewer  pipe,  120  lo-iii.x 
4-in.  Y  s,  750  ft.  i2-in.  sewer  pipe,  40 
i2-in..x4-in.  Y's.  Bids  are  also  asked  for 
furnishing  1.000,000  vitrified  brick,  best 
quality,    standard    sizes. 

Mare  [sland.  Cu/.— Brick.  Timber,  Etc.— 
Bids  are  asked  by  the  Bureau  of  Supplies 
and  Accounts,  Navy  Department,  Wash- 
ington, D.  C.  until  10  a.  m.,  Aug.  20,  to 
furnish  at  the  navy  yard.  Mare  Island, 
Cal..  a  quantity  of  naval  supplies,  as  fol- 
lows :  Schedule  137 — Brick,  windows,  lum- 
ber, piles,  paper  wall  board.  Schedule  138 
— Redwood,  Oregon  pine. 

San  Francisco.  Ca/.— Motors,  Chain 
Drives,  Etc. — Bids  are  asked  by  Custodian 
U.  S.  Post  Office  and  Court  House.  San 
Francisco,  until  noon.  .\ug.  29,  for  furnish- 
ing and  delivering  motors,  rheostats,  chain 
drives,  air  compressor,  circuit  breaker,  con- 
duit, wire,  etc..  at  the  U.  S.  Post  office 
and  Court  House,  etc.,  San  Francisco,  Cal. 
Washington,  D.  C— Elevators.— Bids  are 
asked  by  Elliott  Woods,  Superintendent, 
U.  S.  Capitol  Buildings  and  Grounds, 
Washington,  until  noon,  Aug.  4,  for  two 
passenger  elevators  for  the  U.  S.  court- 
house. Washington. 

Washington.  D.  C. — Steel  Dump  Barges. 
— Bids  are  asked  by  D.  W.  Ross,  Gen- 
eral Purchasing  Officer,  Isthmian  Canal 
Commission,  until  10:30  a.  m..  Aug.  12,  for 
furnishing  under  Circular  ,380  three  steel 
dump  barges  of  a  capacity  of  not  less  than 
350  nor  more  than  400  cu.  yds. 

Washington,  D.  C. — Pipe,  Valves,  Etc. — 
Bids  are  asked  by  D.  W.  Ross.  General 
Purchasing  Officer,  Isthmian  Canal  Com- 
mission, until  10:30  a.  m.,  Aug.  9,  for  fur- 
nishing under  Circular  379,  Cast-iron  Pipe 
and  Fittings,  Gate  Valves.  Vitrified  Sewer 
Pipe.  Rubber  Valves,  Rivet  Punches,  Elec- 
tric Fixtures,  Gauge  Testing  Machine, 
Steel.  Dipper  Arm  for  Dipper  Dredge,  Re- 
pair Parts  for  Steam  Shovels.  Supplies 
include :  3.000  ft.,  4-in.,  and  5.000  ft.,  6-in. 
standard  cast  iron  bell  and  spigot  pipe,  30 
4-in.x4-in.x4.-in.,  and  10  lo-in.xio-in.xio-in. 
tees    and    15    cast    iron    '4    bends,    lo-in. ; 


20,000  ft.  slanrlard  vitrified  sewer  pipe,  6-in., 
4C0  6-in.   bends,  and  200  6-in.x6-in.   Y's. 

Il'ashington,  D.  C— Tank,  Emery 
Whceis,  Etc.— Bids  are  asked  by  Bureau 
of  Supplies  and  .Accounts,  Navy  Depart- 
menl.  Washington,  D.  C,  until  10  a.  m,, 
Aug.  6,  to  furnish  at  the  navy  yard,  Wash- 
ington, D.  C.,  a  quantity  of  naval  supplies, 
among  which  are  the  following:  Schedule 
"9 — Copper  tubing,  sheet  copper,  brass, 
lead.  galvai:ized  'teel,  black  iron,  and  tin. 
Schedule  120 — Ebonite,  hardware,  steel 
lank.  Schedule  125— Emery  wheels,  dia- 
mond points,  drill  chucks,  taps,  oilstones, 
reamers,  turning  tools,  saws,  drills,  files, 
lile  handles  and  brushes,  tool  holders,  tools. 
Schedule  126 — White  and  yellow  pine. 
Schedule  127— Drill  rod.  Schedule  129 — 
Lubricating   oils. 

Washington.  I).  C— Track  Scales,  Tanks, 
iMc— Hids  arc  asked  by  1).  W.  Ross,  Gen- 
eral Purchasing  Officer  Isthmian  Canal 
Commission,  until  io:,3o  a.  m..  .Vug.  14,  for 
furnishing  under  Circular  No.  381.  track 
scales,  motor  car,  railway  water  tanks  and 
accessories,  duplex  pumps,  boilers,  steel, 
brass,  taper  pins,  drag  scrapers,  friction 
wheels  for  dredge,  dipper  lips  for  steam 
shovels,  ore  cement:  life  preservers,  rafts 
and  buoys ;  sand  and  stone  sieves,  agate 
bearings,  mechanical  shakers,  cement  test- 
ing apparatus,  thermometers,  drafting  ma- 
chines, white  edge  scales. 

Washington.  D.  C. — Navigators'  Supplies. 
Drills.  Etc. — Bids  are  asked  by  Bureau  of 
Supplies  and  .Accounts.  Navy  Department. 
Washington.  D.  C,  ufttil  10  a.  m.,  .Vug.  13. 
to  furnish  at  the  navy  yard  and  Naxal 
Observatory.  Washington.  D.  C..  as  speci- 
fied, a  quantity  of  naval  supplies,  among 
which  are  the  following:  Schedule  147 — 
Binoculars,  spyglasses,  boat  and  deck 
clocks,  psychometers.  clinometers,  sex- 
tants, octants,  stadimeters,  artificial  hori- 
zons, barometers,  thermometers,  reading 
glasses,  protractors,  parallel  rulers,  nav- 
igator's dividers,  etc.  Schedule  148 — .\'n 
drills,  sheet  copper  and  lead,  pyrites. 
Schedule  151 — Deskfans.  incandescent 
lamps,  insulating  tape,  carbons,  globes  and 
repair  parts  for  arc  lamps,  lamp  cord, 
office  and  rubber-covered  wire,  switches, 
flexible  steel  conduit,  electrical  supplies. 

Washington.  D.  C. — Engine.  Tanks.  Etc. 
— Bids  are  asked  by  D.  W.  Ross.  General 
Purchasing  Agent.  Isthmien  Canal  Com- 
mission, until  10:30  a.  m..  Aug.  22.  for 
furnishing  under  Circular  No.  ,^82  the  fol- 
lowing: Sanitary  fixtures,  soil  pipe  and 
fittings,  railway  water  tanks  and  stand- 
pipes.  D.  C.  engine  and  dynamo,  switch- 
board, shop  m.achines.  locomotive  springs, 
fly-ball,  governors,  electrical  fixtures,  mag- 
neto batteries,  wire,  hand  drills,  hammers, 
.gongs,  ship's  felt,  saws,  vise,  galvanized 
iron  roofing,  chain,  buckets,  ground  glas^ 
laundry  bags,  range,  safes,  desks,  chairs, 
bookcases,  filing  cabinets.  K.  D.  boxes,  etc. 
Pensacota,  I'la. — Fire  Engines.  Flat  Cirs. 
—  Bids  are  asked  by  Bureau  of  Supplies  and 
.\ccounts.  Navy  Dpartment.  Washington. 
D,  C.  until  10  a.  m..  -Aug.  6.  for  furn!>h- 
ing  at  Pensacola  Navy  Yard  the  follow- 
ing: Schedule  93 — Two  flat,  and  two 
chemical  fire  engines. 

Pensacola,  Fla. — Timber.  Brick.  Cemciii, 
Etc. — Bids  are  asked  by  Bureau  of  Sup 
plies  and  Accounts,  Navy  Department. 
Washington.  D.  C.  until  10  a.  m..  -Vug.  \.\. 
to  furnish  at  the  navy  yard.  Pensacol.i. 
Fla..  a  quantity  of  naval  supplies,  as  ful 
lows:  Schedule  140 — Yellow  pine,  nv - 
tallic  shingles,  galvanized  iron  coping,  etc 
Schedule  141 — White  oak.  hackmatack 
knees,  yellow  pine.  Schedule  142 — Brick, 
fire  brick  and  clay.  Portland  cement,  oak- 
um, calk-ng  cotton,  sheathing  and  wire 
nails,  spikes,  bilge  pumps,  windlasses,  hard- 
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ware,    coppor    slicailiiiig.    galvanized    iron, 
bar  steel,  pilcli,  copper  and  black  paint. 

Louisville,  Ky. —  Pumping  Engine. — Rids 
are  asked  by  Louisville  Water  Co.,  349 
Third  St.,  until  nocm.  Sept.  8.  fur  a  com- 
pound beam  and  flywheel  pumping  engine 
of  the  Lea\  itt  type  of  16,000.000.  20.000,000, 
or  24,000,000  gallons  capacity  per  twenty- 
four  hours.  .'Mso  for  two  horizontal  lire-  . 
bo.x  tubular  Belpaire  boiler^:  for  one  vcr- 
ticle  iriple-e.xpansion  crank  and  Hy-whccl 
pumping  engine,  24  or  30  million  gallons 
capacity  per  twenty-four  hours,  for  the 
Crescent  Hill  Pumping  Station,  and  for 
one  battery  of  two  boilers  similar  to  those 
in  use  now  at  the  Crescent  Hill  Pumping 
Station. 

Neiif  Orleans,  La. — Tile  Drain  Pipe. — 
— Bids  are  asked  by  Bureau  Supplies  and 
Accounts,  Navy  Department,  Washington, 
D.  C,  until  10  a.  m.,  .^ug.  13,  for  fur- 
nishing at  Naval  Station,  New  Orleans, 
under  Schedule  140,  a  quantity  of  tile  drain 
pipe. 

Boston,  Mass. — Blueprint  Paper,  Filing 
Cabinets.  Etc. — Bids  are  asked  by  Bureau 
of  Supplies  and  Accounts,  Navy  Depart- 
ment. Washington,  D.  C,  until  10  a.  m., 
Aug.  6.  to  furni.sh  at  the  navy  yard,  Boston. 
Mass.,  a  quantity  of  naval  supplies,  among 
which  are  the  following:  Schedule  94 — 
Milling  attachment.  Schedule  iiS — Type 
and  filing  cabinets,  blueprint  paper,  etc. 
Schedule  120 — Spruce,  yellow  pine.  Sched- 
ule  121 — Electric  operating  equipment. 

Boston,  Mass. — Rnang  Machines,  Etc. — 
Bids  are  asked  by  Bureau  of  Supplies  'and 
Accounts,  Navy  Department.  Washington. 
D.  C,  until  10  a,  m..  Aug.  13.  to  furnish 
at  the  navy  yard.  Hoston,  a  quantity  of 
naval  supplies,  among  which  are  the  fol- 
lowing: Schedule  135 — Vertical  boring 
mill,  pipe  flanging  machire.  Schedule  147 
— Binnacles.  Schedule  148 — Anchors,  chain 
cable,  shackles,  etc..  valves. 

Milford,  Mass. — Pipe.  Pumping  Plant. — 
See  imder  Bids  Asked— Roads  and  Streets. 
Detroit,  Mich. — Fir  Timber. — Bids  are 
asked  by  Col.  Charles  E.  L.  Davis.  U.  S. 
Engrs..  Jones  Bldg..  Detroit,  until  3  p.  m., 
Aug.  26,  for  furnishing  and  delivering  at 
St.  Marys  Falls  Canal.  Mich.,  about  600,- 
oco  ft.,  b.  m..  of  fir  timber. 

Kansas  City,  Mo. — Steel  Pipe. — Bids  are 
asked  by  Board  of  Public  Works,  Everett 
Elliott,  Secretary,  until  2  p.  m.,  Sept.  3, 
for  the  manufacture  and  delivery,  f.  o.  b. 
cars,  at  Kansas  City,  of  i.ooo  lin.  ft.  of 
riveted  steel  pipe  having  a  minimum  inter- 
nal diameter  of  48  ins.,  made  of  soft  steel 
plate  J,-2  in.  thick,  and  in  accordance  with 
plans  and  specifications  on  file  in  the  office 
of  the  Water  Department. 

Kansas  City.  Mo. — Pipe  and  Specials.: — 
Bids  are  asked  by  Board  of  Public  Works, 
Everett  Elliott.  Secretary,  until  2  p.  m., 
Sept.  3,  for  the  manufacture  and  delivery, 
f.  o.  b.  cars,  at  Kansas  City,  of  the  fol- 
lowing items  of  cMt  iron  pipe  and  special 
castings:  Tteni  No.  i.  The  annual  sup- 
ply of  cast  iron  pipe  from  4'  ins.  to  16  ins. 
in  diameter.  Item  No.  2.  The  annual  sup- 
ply of  cast  iron  pipe  from  20  ins.  to  42  ins. 
in  diameter.  Item  No.  3.  2.2O0  tons  of 
48-in.  cast  iron  pipe.  Item  No.  4.  Special 
castings  for  pipe  24  ins.  and  greater  in 
diameter,   approximate  giiantity,   50  tons. 

Portsmouth.  .V.  IT. — Barrows.  Shovels. 
Pipe.  Etc. — Bids  are  asked  by  Bureau  of 
Supplies  and  Accounts.  Navy  Department, 
Washington,  D.  C,  until  10  a.  m.,  Aug.  13, 
to  furnish  at  the  navy  yard,  Portsmouth, 
N.  H.,  a  quantity  of  naval  supplies,  among 
which  are  the  following:  .Schedule  150 — 
Motor.  Schetlule  153— Bolls  and  nuts, 
wood  screws,  drills,  files,  hinges,  nails, 
wheelbarorws,  shovels,  saws,  hardware. 
Schedule  154 — White  pine,  spruce.  Sched- 
ule  155— Zinc  plates,  tool  steel.     Schedule 


156 — ^Lincn  fire  hose,  hard  rubber,  packings, 
.'schedule  157 — Cement  compound.  Sched- 
ule 158  — Brass,  copper,  and  galvanized  pipe, 
pipe  fittings,  valves.  Schedule  i6o — Fire 
brick. 

Ncirark,  N.  /.—Electric  Equipment. — 
Bids  are  asked  by  Council  Committee,  until 
7 :45  p.  m..  Aug.  23.  for  the  following : 
(l)  Three  engines  and  three  electric  gen- 
ir::tors.  steam  piping,  etc.;  (2)  Switch- 
board instruments,  wiring,  etc.;  (3)  Foun- 
dations and  mason  work;  (4)  Entire  equip- 
ment. Plans  and  specifications,  also  form 
of  proposals  for  the  above  work  and  ma- 
terials may  be  obtained  at  the  office  of 
James  M.  Seymour,  Jr.,  Consulting  En- 
gineer, 51  Lawrence  St..  Newark,  N.  J. 

Trenton,  A'.  /.—Vacuum  Plant— Bids  are 
asked  by  State  House  Commission,  at  the 
office  of  the  State  Comptroller.  Trenton, 
N.  J.,  until  noon,  Aug.  13.  for  the  install- 
ing of  a  vacuum  cleaning  plant  in  the  State 
House.  Specifications  at  the  ofiicc  of  the 
Custodian  of  the  State  House,  Trenton. 
N.  J. 

West  Hoboken,  X.  J. — Street  Signs. — 
Bids  are  ,-sked  by  J.  P.  McMahou.  Town 
Clerk,  until  8  p.  ni.,  Aug.  14,  for  furnishing 
800  blue  enameled  street  signs. 

.\V;i'  Vork,  N.  }'.— Road  Rollers.— Bids 
are  asked  by  I-ouis  F.  HafFen,  President 
Bronx  Borough.  177th  St.  and  3rd  Ave., 
until  II  a.  ni..  Aug.  6,  for  furnishing  and 
delivering  two  new  double  cylinder  steam 
road  rollers,  horizontal  boilers.  Buffalo 
pitts.  or  equal  (size  15  gross  tons)  ;  to  be 
furnished  and  delivered  to  the  yard  of  the 
bureau  of  highways  within  30  days  from 
date  of  execution  of  the  contract. 

Nezv  York,  N.  V. — Motor  Generator 
Sets,  Etc. — Bids  are  asked  by  Francis  J. 
Lantry,  Fire  Commissioner,  i.S7  E.  67th 
St..  until  10:30  a.  m..  Aug.  7.  for  fur- 
nishing all  the  labor  and  materials  requir- 
ed for  iustalhng  two  motor  generator  sets 
and  switchboards  for  the  fire  alarm  tele- 
graph in  the  fire  alarm  telegraph  central 
office  Town  Hall.  Jamaica,  Borough  of 
Queens. 

.Vcic  York,  N.  Y. — Pipe.  Electrical  Sup- 
plies.— Bide  are  asked  bv  Bureau  of  Sup- 
plies and  .A.ccounts,  Navy  Department. 
Washington.  D.  C,  until  10  a.  m..  .\ug.  13, 
to  fnrni?h  at  the  navy  yard.  New  York, 
N.  v..  a  quantity  of  naval  supplies,  among 
which  arc  the  following:  Schedule  117 — 
Searchlight  projectors,  carbor.s.  engine  rev- 
olution indicators,  generating  sets,  incan- 
^  descent  lamps,  bells  and  buzzers,  portable 
'.testing  sets,  testing  generators,  electric 
.soldering  irons,  keyboards,  gonda  cells,  fiise 
wire,  fuses,  dynamotors.  sockets,  interior 
fittings  and  fixtures,  push  buttons,  plugs, 
branch  boxes,  lanterns,  globes,  etc..  switch 
handles,  steel  and  brafs  enameled  conduit 
and  fittings,  conductor,  cable,  bell  w'ire. 
Schedule  "  134 — Hydraulic  accumulator. 
Schedule  155 — Rolled  bronze,  brass  sheet, 
bar  iron,  plain  and  corrugated  galvanized 
sheet  steel,  bar  and  plate  steel,  sheet  tin 
and  zinc.  Schedule  158 — Iron  or  steel  pipe, 
pipe  fittings,  brass  nnions. 

New  York,  N.  K.— Lumber. — Bids  are 
asked  by  Commissioner  of  Docks,  Pier  A, 
Battery  PI.,  until  noon,  Aug.  I,;,  for  fur- 
nishing under  contract  No.  1058  (Class  3), 
all  the  labor  and  materials  required  for 
furnishing   lumber.      Security    required    is 

^i.i^OO. 

Neiu  York,  N.  K.— Vacuum  Sweeping 
Plant— Bids  are  asked  by  Board  of  Trus- 
tees. Bellevue  Ho.spital.  until  3  p.  m.,  Aug. 
12,  for  all  the  labor  and  material  required 
for  a  vacuum  dust  sweeping  and  cleaning 
plant,  in  the  pathological  department  and 
male  dormitory  of  the  new  Bellevue  Hospi- 
tal, situated  on  First  Ave.  and  bounded  by 
Twenty-sixth  and  Twenty-ninth  Sts.,  Bor- 
ough of  Manhattan,  the  city  of  New  York. 


Plans  and  drawings  may  be  seen  at  the 
office  of  the  Contract  Clerk,  No.  419  East 
26th  St. 

iompkins-.ille,  N.  )'.— Lantern. —  Bids 
are  asked  by  the  Light  House  Engineer, 
I'onlpkinsville.  N.  Y.,  until  1  p  m.,  .\ug. 
-'2.  for  furnishing  one  first-order  laiuern 
for  Makapuu  Point,  Hawaii,  light  station. 
Tompkins;  ille.  N.  Y. — Moorings. — Bids 
the  asker  by  Light-House  Inspector.  Tomp- 
kinsville.  N.  Y..  until  2  p.  m.,  .^ng.  21.  for 
furnishing  and  delivering  moorii:gs  for 
vessels,  and  buoys  of  the  light-house  es- 
tablishment during  the  fiscal  ye.ir  ending 
June  30,  1908.  The  articles  to  be  furnish- 
ed embrace  chain  for  light-vcs.sels.  chain 
for  buoys,  mushroom  anchors,  bridle 
chains,  swivels  for  light-ve^^sel  chain,  and 
light   vessel,   buoys   and   anchor-shackles. 

West  Point,  N.  7.— Lamp  Posts,  Lan- 
terns.— Bids  are  asked  by  Major  J.  M. 
Carson.  Jr.,  Q.  M.,  until  noon.  .Vug.  19.  for 
furnishing  iron  lamp  posts  and  lanterns  for 
electric  street  lights. 

Cleveland,  O. — Water  Meters. — Bi<ls  are 
asked  by  A.  R.  Callow,  Secretary  of  Board 
of  Public  Service,  No.  105  City  Hall,  until 
noon.  .^ug.  8,  for  furnishing  and  deliver- 
ing to  the  Water  Works  Division  of  the 
Board  of  Public  .Service  of  the  City  of 
Cleveland.  O..  .i,ooo  %-m.  water  meters, 
with  the  privilege  of  10.000. 

Cleveland,  O. — Oak  Lumber. — Bids  are 
asked  by  A.  R.  Callow,  Secretary  of  the- 
Board  of  Public  Service,  No.  105  City  Hall, 
until  noon,  .\ag.  5.  for  furnishing  white 
oak  lumber  for  repairing  city  bridges ;  ap- 
proximate quantity — ,3Co.cco  ft. 

Cleveland,  O. — Meter  Manhole  Rings. — 
Bids  are  asked  by  A.  R.  Callow.  Secre- 
tary of  the  Board  of  Public  Service.  City 
Hall,  until  noon,  .'\ug.  8.  for  furnishing 
and  delivering  to  the  Water  Works  Di- 
vision of  the  Board  of  Public  Service  dur- 
ing 1907,  275  tons  of  meter  manhole  rings 
and  covers.  Specifications  and  blank  pro- 
posals can  be  obtained  at  the  office  of  the 
Superintendent  of  Water  Works. 

Cleirhnnl.  0. — Boiler.  Superheater.  Etc. 
—Bids  are  asked  by  A.  R.  Challow.  Secre- 
tary of  the  Board  of  Public  Service.  No. 
105  City  Hall,  until  noon.  .^ug.  8.  for  one 
water  tube  boiler,  one  superheater,  smoke 
flue  connections  and  one  stoker. 

Saint  Bernard  (P.  O.,  Cincinnati.)  0, — 
-\ir  Compressor.-T-Bids  are  asked  by  Board 
Trustees  Public  .Affairs.  Wm.  J.  Voller. 
Clerk,  until  .\ug.  12,  for  labor  and  material 
for  installing  an  air  compressor  and  ac- 
cessories for  pumping  water. 

Norfolk.  Va. — Lathe,  Cement.  Eac. — Bids 
are  asked  by  Bureau  of  Supplies  and  .-\c- 
counts.  Navy  Department.  Washington.  D. 
C.  until  10  a.  m..  .Aug.  6.  for  furnishing 
at  the  navy  yard.  Norfolk.  Va..  a  quantity 
of  naval  supplies,  as  follow> :  Schedule 
94_Turret  lathe.  Schedule  irS— .•Vrches 
and  jamb  |bricks.  retort  cement.  boiVer 
tubes.  Schedule  125 — Gauge  glasses  and 
grommets.  Schedule  128- ■Miscellaneous 
packings.  Schedule  131— Portland  cement. 
Schedivle  132 — Blueprint  paper  and  cloth, 
solar  paper,  drawing  paper  and  materials. 
photographic  materials. 

Halifax.  N.  5.— Meters.— Bids  are  asked 
by  the  Mayor  care  J.  J.  Hopewell.  Clerk 
of  Works,  until  noon.  Aug.  13.  for  supply- 
ing 2.900  J/j-inch  water  meters  and  ICX) 
-H-inch  water  meters.  Further  particulars 
may  be  obtained  at  the  City  Engineer's  of- 
fice. 

^ranila.  P.  A— Valves,  Gates.— Bids  are 
asked  by  Municipal  Board,  J.  F.  Case, 
Chief  Engineer,  until  noon.  Sept.  14.  for 
furnishing  and  delivering  at  ship's  side  in 
Manila.  P.  I.,  certain  valves  and  sluice 
gates  for  use  in  the  gravity  water  supply 
of   the   city.     Specifications,   etc.,   at   office 
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For  Trench  Work 

•where  there  is  a  moderate  amount  cf  water  to 

l)p  h.'indlffl,    thorp  is   nothiii'j   superior   to  our 

Diaphragm  Pump 

It  will  displace  sand,  gravel,  or  anything  liquid 
enough  to  flow;  the  cost  of  operation  is  low 
and  it  has  great  durability. 

It  can  be  moved  easily  anywhere  on  the 
job  as  no  foundation  is  needed.  We  carrv  these 
in  3"  and  4"  with  strainer  and  hose  complete 
ready  for  immediate  use. 

We  make  a  specialty  of  furnishing  repair 
parts.     Circular  on  request. 

HAROLD  L.  BOND  COMPANY 

142  Pearl  S<reet  Lon«  Dis.  TeJ.      BOSTON.  MASS. 

C&ble  Address  BONDCO  Western  Vnion  Code 


To 

Architects 

Builders  and 

Owners 


Samples  and 
Circular*  Free 


Attention    is   callei'    'o   Fireproot   and    Verin..i-prooi 

MINERAL    WOOL 

as  a  lining  in  Walls  and  Floors  f  ^r  preventing 
the  ESC.-\PE  OF  W.\RMTH  AND  THE 
DE.\DENING  OF  SOUND. 

Uoited  States   Mineral   Wool  Co. 


Tel.  6714  Cortlandt 


140  Cedar  Street.  N.  Y 


IN 


SEWER 


SUBWAY 


MANHOLE 


General  Machine  Work  and  Repairing  Done  at  Short  Notice.  Gray  Iron 
and  Brass  Castings .  of  any  Weight.  Made  to  Order.  Special  Machin- 
ery  Construction.         Patterns    Made    lor    Machinery   of   All   Kinds. 


ROLAND    FIRTH 

PIIILLIPSBLRr,.   .^ 


&   SON 


of  the  Board,  anil  Bureau  of  Insular  .\t"- 
fairs,   Washington.   D.   C. 

CONTRACTS  LET, 

Items  Arranged  Alphabetically  by  States. 

Medina,  O. — Water  Pipes,  Filter  Work. 
— Bids  were  opened  June  21  for  laying 
water  mains  and  development  of  natural 
filter  for  this  place,  the  contract  being 
awarded  to  T.  C.  Brooks  &  Sons,  Jackson. 
Mich.,  at  the  following  bid  : 

Excavation  in  trench,  24,432  ft $    0.12 

4-in.  cast  iron  pipe,  laid,  7,600  ft....  0.42 
6-in.  cast  iron  pipe,  laid,  1.566  ft....  0.70 
S-in.  cast  iron  pipe,  laid,  13.338  ft...        i  og 

i2-in.  cast  iron  pipe,  laifi,  50  ft 2.04 

Cast  iron  specials.  I'S  tons 100 00 

4-in.  valves  with  box,  28 12.75 

6-in.  valves  with  box,  9 17-85 

8-in.  valves  with  box.  17 23.85 

Hydrants.  16. . .-. 33-00 

S-in.  vitrified  pipe.  laid.  730  ft 020 

6-in.  vitrified  pipe,  laid,  630  ft 020 

Excavation  at  river,  693  yds 1. 20 

Concrete.  76  cu.  yds 10.00 

l-in.  steel  rods,  4  ft.  long,  10 0.20 

Gravel  backing,  36  cu.  yds 0.50 

Flashboards,  V2   M .^ooo 

E.  G.  Bradbury  and  G.  P.  Shute.  Engi- 
neers, Columbus,  O. 

Green  Bay.  Wis. — Sewers. — Contracts 
amounting  to  $10,000  for  the  construction 
of  15  sewer?  have  been  let  to  Herman 
Schaefer  and  to  Lagers  &  Kapinski. 

CONTENTS      OF    JULY  3!     ISSUE     OF 
ENQINEERINQ-CONTRACTINQ. 

Editori.vl: 
Chemical     Engineers     Organize — Tests 

of  Reinforced  Concrete 71 

.•\rticles  : 
Methods  and  Cost  of  Constructing  Six 
Crib  Piers,  Three  Howe  Truss  Spans 
and    One    Steel    Draw    Span    (Part 
III     71 


Cost  of   Riprapping  Cribs   with   Break-  ""l    improv.  ment     re.s.jlulion    as    niiinbered. 

<;t^ric                                                    -->  ■''"°  "'*  det.iil.    plans,   profiles,  drawings  and 

water    orone     ••■■^ ./-  specifications    which    are    on    file    and      may 

Machine   for   Stripping  Rock  and   Ore  l.c  seen  in  the  office  of  said  board  of  public 

Bodies                                                             7?  works  of  the  city  of  Evansville,  Ind. 

T-,       „              I-' Ii  ' '  A  "i.   i          rj ■  Bids    will    also    be    received    at    the    same 

I  he    Dams    ot    the    .\shokan    Reservoir  ,|nie   and   place   on    brick   sewer   of   the   fol- 

of  the  Additional  Water  Supply  Sys-  lowing  dimensions: 

tern   of   New   York  Citv                        74  *-^^*'  '<''^'-  "-uxS-OVj,  egg-shaped  sewer. 

.0   -c  S-  .            t  i^  ■,  r-    "i>"'\ /  '-"O  '««'•   6-SxS-7Vi,   egg-shaped  sewer. 

Brief  History  of  First  City   Benches  of  1,400  feet.  0-2x8-0,  egg-shaped  sewer. 

Chicago,   with   Description   of   Stand-  1.220  feet.  5-6x7-1 1-».   egg-sliape<l  sewer. 

ard    Bench    Monuments    \'nw    Beine-  ®**"  '''^'^'-   •''-  -'-5xC-S  2-5.   egg-shaped  sewer, 

ara    ^encn    ivionuments    .\ov\     neing  ,  jg^    ^^^^    4-!H4x6-2V..   egg-shaped  sewer. 

Installed     75  Together    with    manholes.      inlets.      catch 

Methods   and   Costs 76  basins,  outflow  connections  for  branches  and 

Contractors'     Plant    and    Constructiofi  ""^f,  S;rsTsubmitting     proposals      to 

3lethods;    Jones    &    Laugnlm    bteel  make    said    described    public    improvements 

Plant,   Aliquippa   Park.   Pa 77  must    accompany    each    hid    with    a    certified 

c ,.„  „f  T.,..*„  «„  t>«;«f.^,-.-«^  n^n  check    in   a   sum    of  not   less    than    J.'t.urtn.    as 

Summary  of  Tests  on  Reinforced  Con-  evidence   of  good   faith   that   the   successful 

Crete   Beams  at    University   of   Wis-  bidders   will    execute   within   ten   days  from 

cousin     Laboratories             70  the  acceptance  of  such   proposals,  contracts 

?r.r,i-    RcwTuwc                                                        S->  ^"^    bonds   satisfactory    to    said    board   to   do 

300K    i\.EViEWb    o_  jijg  \vork  ot  making  said  improvements  and 

comply  with    the  conditions  required  by   the 

—  specilications. 

A  failure  of  the  successful  bitJders  to  enter 

Bids    Wanted    on    Concrete     and     Brick  into  such  contracts  and   bonds  upon   the  ac- 
ceptance   of   such   proposals   will   forfeit   the 

Sewers.  checks    and    the    sums    of    money    payable 
thereon   to   the  city  of  Evansville  as  agreed 

Evansville.    Ind..    July    l.j.    I'JOT.  and   liquidated   damages   for   such   failure. 

XoiioL-  to  Contractors:  -The  bidders  must  also  tile  with    their  bids 

Notice    is    herebv    given    by    the   board    of  an    affidavit    showing    Ih.at    the   bid   is    made 

public    works   of    the    city    of   Evansville.    In-  in   good   faith   and   that    the   bidder   has     not 

diana.   that  sealed  proposals  will  be  received  entered    into   any    combination,    collusion      or 

by  it  at  its  office  up  to  the  hour  of  2  o'clock  agreement    with    any    person    or    corporation 

p.    m.    on    30th   day  of  August.    1907.    for   the  for   controlling    the    price    to    be    bid.    or     at- 

following    described    public    improvements    In  tempted  to  prevent  or  induce  any  one  to  re- 

the   city  of  Evansville.   as  authorized   by   the  fraln    from    bidding   in    accordance    with    the 

improvement   Resolution  No.  2.    1907:  requirement  of  section  9.i  of  an  act  entitled 

3  S.iO   feet   of   reinforced   concrete  sewer.    S  an    act    concerning   municipal     corporations, 

feet  in   diameter.  approved  March  Gth.  ISOo. 

1  400   feet   of   reinforced   concrete   sewer,    7  The   board   of   public   works   reserves     the 

feet  C  inches  in  diameter.  right  to  eject  any  or  all  bids. 

]  411ft   feet   ot   reinforced   concrete  sewer,   7  ■    Bv  order  of  the  Board  ot  Public  Works, 

feet    in  diameter.  6-lt     WALTER  F.   WUXDERLICH.   Clerk. 
1.220   feet  ot   reinforced   concrete   sewer,    C 

feet  G  inches  in  diameter.  

680    feet    of    reinforced    concrete    sewer, 
feet   in   diameter. 

1.364   feet  of  reinforced  concrete  sewer, 
feet  6  inches  in  diameter. 

Together  with  manholes.  inlets.  catch 
basins,  outflow  connections  for  branches  and 
house    connections  .,.„., 

The   sewer  to  be  known  as   the  Kentucky 


avenue  sewer.  .       ,j   j 

All  work  done  in  the  making  ot  said  de- 
scribed public  improvement  shall  be  in  ac- 
cordance   with    the    terms   and    conditions    of 


Substructure     South     Ashland     Ave. 

Bridge,  Department  of  Public 

Works. 

Chicago.  July  22.  1907. 
Sealed    Proposals    will    be   received    by    the 
city    of    Chicago    until    11    a.    m..    Saturday. 
.August   17.    1907.   at   room   221    City   Hall,   for 


ENGINEERING-CONTRACTING 


\'..i  xwni     Xo.  r,. 


Hastern  Headquarters: 
415  Wntcr  Si.  Pitl.-.burK,  Pa. 

THOS.  ORADY,  Sec'y. 

■  ^  I'iflh  St.  Bavonnc.  N.J. 

JO.SPiPH   |{RAI)\,  Sec'y. 


COMPKTUNT     and      PKVCTICM.      UMilMiliRS      and      CRANliMEN      Tumishcd 

by   the 

Associated  Inion  of  Steam  Shovel  and   Dredgcmen 

M.  I..  W  VI.LACIi.  S».i.relar>-irca!.urtr 
Ruom  60«,  269  Duirborn  St.,  Chicano,  III. 

State  Make  of  Machine  When  OnlerinK  Men 


Western  Headquarters: 

S«>ulh  San  Francisco        California 

\VM.  QALLAQHER.  Secy. 

1108  IJlh  Ave,  Seattle  Waih. 

H.  V.  TUCKER,  .Sec'v. 


International  Brotherhood  of 


Steam    Shovel    & 


Dredge    Men 


Furnishes  on  short  notice,  competent  and  practical  Engineers,  Cranemen  anci  Firemen  for  all 
kinds  of  machines,  to  all  contractors  and  railroad  companies  in  the  United  States  and 
foreign  countri(?s.  The  men  whom  we  furnish  will  be  guaranteed  competent  workmen  and 
and  will  carry  a  membership  card  in  our  association.  When  ordering  men  be  sure  and  state 
the  kind  of  machine  you  operate.     Address  all  communications  to 


Headquarters,   134  Monroe  St.,  Rooms  508,  509  and  510. 
Long  Distance  Telephone  42'J2  Central. 


THOS.  J.  DOLAN,  Sec'y-Treas. 
CHICAGO,  ILL. 


the  furnislilMK.  di-livi-iiiig  and  liuikiirig  in 
lilace  all  tempmaiy  work,  and  for  furnish- 
ing all  niaterial.s.  tools,  labor,  and  all  appli- 
aru-es  and  appurtenances  required  in  the  per- 
formance of  all  necessary  operations  for  the 
complete  construction  and  erection  of  the 
substructure  for  a  drawbiidge  over  the  west 
arm  of  the  south  fork  of  the  south  branch 
of  the  Chicago  river  at  South  Ashland  ave- 
nue, according  to  plans  and  specitications 
oti  tile  in  the  office  of  the  Department  of 
Public  Works  iif  said  city,  room  3Ji;  city 
hall. 

Proposals  must  he  made  out  upon  blanks 
furnished  at  said  office  and  be  addressed  to 
said  department,  indorsed  "Proposals  for 
Substructure.        South        .-Vshland  Avenue 

Bridge."  and  be  accoinpanied  with  three 
thousand  dollars  in  mone.v  or  a  certified 
check  for  the  same  amount  on  some  re- 
sponsible bank  located  and  doing  business 
in  the  city  of  Chicago  and  made  payable  to 
the  order  of  the  commissioner  of  public 
works. 

The  commissioner  of  public  works  reserves 
the   right   to  reject  any   or  all   bids. 

-A  deposit  of  five  dollars  will  be  required 
for  the  safe  return  of  plans  and  specifica- 
tions. 

No  proposal  will  be  considered  unless  the 
party  offering  It  shall  furnish  evidence  sat- 
isfactor.v  to  the  commissioner  of  public 
works  of  his  ability,  and  that  he  has  the 
necessary  facilities,  together  with  sufficient 
pecuniary  resources  to  fulfill  the  conditions 
of  the  contract  and  specifications,  provided 
such    contract    should    be   awarded    to    him. 

(T'ompanies  or  firms  bidding  will  give  the 
Individual  names,  as  well  as  the  name  of  the 
firm,  with  their  address. 

JOHN  J.  HANBERG. 
6-i.'t  Commissioner  of  Public  Works. 

Superstructure    South    Ashland    Ave. 

Bridge,  Department  of  Public 

Works. 

Chicago,  July  ^2,  1907. 
Sealed  proposals  will  be  received  by  the 
city  of  Chicago  until  !•  a.  m..  Saturday,  Au- 
gust 17.  i;i07.  at  room  224  City  Hall,  for  the 
furnishing,  delivering  atid  btiilding  in  place 
all  temporary  work  and  in  furnishing  all 
materials,  tools,  labor  and  all  appliances  and 
appurtenances  required  In  the  performance 
of  all  necessary  operations  for  the  complete 
'onstruction    and    erection    of      the      super- 


structure of  a  drawbridge  over  the  west  arm 
of  tlie  south  fork  of  the  south  branch  of  the 
Chicago  river  at  South  Ashland  avenue,  ac- 
cording to  plans  and  specifications  on  file 
in  the  office  of  the  Department  of  Public 
Works  of  said  city,  room  326.  City  Hall. 

Proposals  must  be  made  out  upon  blanks 
furnished  at  said  office  and  be  addressed  to 
said  department,  indorsed  "Proposals  for 
Superstructure.  South  .Ashland  .Ave.  Bridge." 
and  be  accompanied  with  three  thousand 
dollars  in  money  or  a  certified  check  for  the 
same  amount  on  some  responsible  bank  lo- 
cated and  doing  business  in  the  city  of  Chi- 
cago and  made  payable  to  the  order  of  the 
commissioner   of   public  works. 

The  commissioner  of  public  woiks  reserves 
the  right  to  reject  any  or  all  bids. 

A  deposit  of  ten  dollars  will  be  required  foi 
the  safe  return    of  plans  and  specifications. 

No  proposal  will  be  considered  unless  the 
party  offering  it  shall  furnish  evidence  satis- 
factory to  the  commissioner  of  public  works 
of  his  ability,  and  that  he  has  the  necessary 
facilities,  together  with  sufficient  pecuniaiy 
resources  to  fulfill  the  conditions  of  the 
contr,act  and  specifications,  provided  such 
contr.ict   should   be   awarded    to   him. 

Companies  or  firms  bidding  will  give  the 
individual  names,  as  well  as  the  name  of  the 
firm,    with    their   address. 

JOHN   J.    HANBERG. 
fi-2t  Commissioner   of    Public   Works. 

STORM  WATER  SEWERS. 

Omaha.  Neb..  July  29,   1907. 

Sealed  proposals  will  be  received  at  the 
office  of  the  City  Engineer  up  to  2  o'clock 
p.  m..  Monday.  August  26th.  for  the  construc- 
tion of  storm  water  sewers  and  appurte- 
nances as  per  plans  and  specifications  on  file 
in  the  office  of  the  City  Engineer. 

The  work  to  be  done  embraces  approxi- 
mately as  follows: 

S40  feet   sewer.   10   feet   In  diameter. 

SCO  feet  sewer,  11  feet  3  inches  In  diam- 
eter. 

1.440  feet  sewer,   12   feet  In  diameter. 

250  feet,  more  or  less,  of  16  by  7^4  rein- 
forced   concrete   construction. 

SO  feet  sewer  42  inches  in  diameter. 

1.600  feet  sewer.   30  Inches  In  diameter. 

150  feet  open  ditch  work. 

Payment  for  said  work  to  be  made  upon 
a  cash  basis;  90  per  cent  on  monthly  esti- 
mates; an  additional  5  per  cent  when  work 
is   accepted,    and    5   per   cent     in     one     year 


after  the  completion  of  the  WLTk.  Each  bid 
shall  be  accompanied  with  a  certified  check 
in  the  sum  of  $3,000.00  as  guarantee  of  good 
faith  that  the  bidder  will  promptly  enter 
into  contract  if  award  shall  be  made  to  him. 
The  city  reser\es  the  right  to  reject  any  or 
all   bids. 

ANDREW    ROSEWATER. 
5-41  'City   Engineer. 

BRICK  PAVING. 

Monessen,    Pa. 

Notice  is  hereby  given,  by  order  of  the 
Streets  and  Roads  Committee  of  the 
Borough  of  Monessen.  Pennsylvania,  sealed 
proposals  will  be  received  at  the  office  of 
the  Borough  Engineer  until  6:00  P.  M., 
August  9th.  1907.  for  the  grading,  curbing 
and  paving  of  approximately,  17.500  square 
yards  of  paving  with  vitrified  block.  Plans 
and  specifications  are  on  file  in  the  office 
of  the  Borough  Engineer. 

Each  bid  must  be  accompanied  by  a  certi- 
fied check  for  $500.00.  which  will  be  returned 
to  the  successful  bidder  on  execution  of  the 
contract;  or  forfeited  if  he  should  fail  to 
enter  into  and  execute  the  contract  awarded 
him,  in  which  case.  Council  may  accept  any 
other  bid. 

All  other  checks  will  be  retained  until  the 
contract  is  signed,  when  they  will  be  re- 
turned. The  right  is  reseived  to  reject 
any  or   all    bids. 

W.   A.    MILLER. 
Chairman  St.  &  Roads  Com 
J     F    IRWIN, 

4-3t  Borough   Engineer. 


GO  Day  docks 


Prentiss  clucks  are  the  only  60 
day  clocks  manufactured  in 
the  world,  and  keep  perfect 
time  throughout  their  long 
run.  They  ate  accurate,  dur- 
able and  reli.ihl«  and  '.vill  Liat 
.1  life  time.  A/bo  F^ylng- 
g»mn.  Eioct rlc,  Syn- 
c  hr  o  n  I  z  0  d  and 
Watchmmn'm  ctocka. 

S«Dd  for  Cat«lr>su«  >'o.  «7. 
THC 

Prstitiss  Clock  Improvement  Co. 
Oept.  6.  92ChambarfSt..  N.Y. 


Au.sfust  7,  1907. 
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YOUNG  &  SONS 


I  EiNOIN'BERINO  MIXING  A.\D| 
iSURVEYLVO  INSTRUMENTS  1 


PHILADELPHIA 


SURVEYORS' 4  ENGINEERS' 

Transits,  Levels, 

Compasses, 

Chains,  Tapes,  Etc. 

Drawing  Instruments, 
Paper,  Etc. 

Field  Books.  India  Ink. 
Brushes,  Etc. 

Catalogue  on    Request. 

LM      PPIIVrF      '""  ^^^^  ""'  STREET. 
.    I»l.     rmilV<L,     CINCINNATI,    OHIO 


J.  F.  GRAHAM, 

I  Roadmaster  Graham) 

RAILROAD  LABOR  AGENT 

All  classes  of  Laborers  in  Any  Number 
SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory 

WRITE  OR  WIRE 

204  Washington  Avenue  South 
MINNEAPOUS.  MINN. 


Italian  Laborers  Supplied 

FREE  or  CHARGE 


For  railroad  building,  water-works,  quarries  and 
all  kinds  of  construction  work,  by 

The  Labor  Information  Office  for  Italians 

(Incorporated) 

59  Lafayette  (Formerly  Elm)  Street 
New  York  City 

No  charge  either  to    applicants  for   help  or  to 

the  laborers. 

Send  for  circulars  and  application  blanks. 


LIBQIBEIBS 

Laborers  of  all  national- 
ities for  railroad  construc- 
tion, mines,  quarries, 
concrete  work,  etc., 
shipped  promptly  on 
reasonable  notice  and 
selected  personally  by 
expert   labor    men. 

International  immigration  Bureau 
Labor  Department 

144  E.  7th  street  NEW  YORK 


WANTS 

I  ndi-.pl.Tvid  cards  under  Ihls   hradins   cost  (>nl\ 

ONE   CENT    A  WORD 

OUplavcd.  $I.OU  an  Inch. 


Ti:CIlNU-AL    POSITIONS    OPKN. 

Niver  was  tl!i»  demand  for  tlrsl-class  tech- 
nical men  so  great.  If  you  are  experlenoiHi 
in  any  teclinlcal  line  and  arc  not  getting 
every  cent  you  are  worth  write  for  free  iiipy 
of  Opportunities,  desciibing  positions  which 
will  pay  you  more.  Openings  for  Architects, 
rhemists.  Diaftsmen.  Superintendents,  Civil, 
Electrical,  Mechanical  and  Mining  Engineers. 
OHices  in  12  cities  serving  all  the  leading 
technical  employers.  Call  nr  write  us  to- 
day, stating  position  desired. 
HAPGOODS. 

303    Broadway.  New   York. 


The  Engineering  .\gcncy  Bulletin,  pub- 
lished every  week,  contains  a  list  of  posi- 
tions for  lingineers,  Draftsmen,  Instru- 
mentmen.  etc  ,  etc.,  that  are  positively 
v.icant  at  the  time  you  receive  it.  Send 
for  sample  copy. 

THE  E.NGINEERING  AGENCY. 

Monadnock  Block,  Chicago 

Established   1893 


CATALOGS  WANTED.— Especially  these 
pertaining  to  building  work,  structuial  wui  k 
and  leiniorced  concrete  construction,  .^d- 
diess  Ralph  M.  Snyder.  C.  E..  Structural 
Engine^jr  and  Builder.  1217  Wilt  St  .  boit 
Wayne,     Ind. 


WANTED — A  thoroughly  competent  and 
experienced  electiical  and  steam  engineer 
to  act  as  assistant  to  mechanical  superin- 
tendent of  large  power  plant.  Age  3t)  to  40 
Good  position.  Postum  Cereal  Co..  Ltd.. 
Battle  Cieek,  Mich.  5-2i 


AN  EXAMINATION  of  applicants  lor  the 
purpose  of  establishing  an  eligible  register  01 
sub-inspectois  of  building  construction  work. 
U.  S.  Naval  Training  Station.  Great  Lakes. 
North  Chicago.  III.,  will  be  held  at  the  Fed- 
eral Building.  Chicago,  on  August  16.  Pa> 
of  first  giade  positions,  S4  to  $5.04  a  day; 
pay  of  second  grade  positions,  $2.48  to  $3.52 
a  day.  Applications  will  be  received  from 
any  experienced  person  and  must  be  filed  on 
or  before  August  12  with  the  Commandant. 
U.  S.  Naval  Training  Station.  North  tbhicago. 


WANTED — Small  movable  stone  crushing.' 
machine,  with  all  attachments,  to  I  e  used 
on  farm.  State  full  particulars  and  price 
Jacob  Newman.  32  Franklin  St  ,  New  York 
N.   r. 


SECOND  HAND  RAILWAY'  EQUIPMENT, 
including  relaying  rails,  for  10  or  15  miles 
of  new  road.  Dealers  will  please  corre- 
spond with  W.  A.  Brandt.  ClintonvlIIe, 
Wis. 


GRADING  OI'TFIT  WANTED— State  price 
for  purchase  or  lease  of  small  ste.ani 
shovel,  dinkey  engine,  dump  cars,  etc. 
L.  M.  Gray  &  Co..  Contractors,  Red  Wing. 
Minn. 


CATALOGS  on  architectural  and  building 
sulijects  are  wanted  by  E.  J.  Cook.  Archi- 
tect.   Fairmont,    Minn. 


LIGHT 


Wells  Light  Mfg.  Co. 

i,j  Washington  St. 

NEW  YORK 


TEST    BORINGS 

for  Foundations,  Etc. 

.\RTES1AN  WELLS.  DRIVEN  WELLS. 
I'U.MPING    APPARATUS 

J.  E.  Feeley  S»  Company 

43  South  Market  Street,  BOSTON 

■-  ■  1  1   f  >r    i;-livi  ifi 


Artesian  We/1 
Water  Supply 

Townt  and  Clllct         Te.u  floHniji 
JorFoumUUions  and  EUvalor  sttatu 

DAVID  OARVEY 

so  Broadway        NEW  YORK 


DRAUGHTING, 

MAP  DRAWING  AND  PRINTING 

STRUCTURAL  IRON  WORK 

LarRc  1-orct  01  Competent  Men. 

Rush  Work  Given  Special  Attention. 

P.  F.  Von  hardenberg. 

123  Ub«rtT  Street.  NEW  YORK  CITY 

Telephone:  2029  Cortlandt.     Rooms  513-515 


VULGAN  IRON  WORKS 

'^,.  CHICAGO 

i]Ji.i  /'^iiiv| 


ALL    KINDS    OF 

CONTRACTORS*  TENTS 


Extra  Finished 

Columbus  Tent  ^  Awninj  Co. 

East  Walnut  St..  Columbus.  O. 


WE    MAKE 

Cross-Arms 

Pins 
^^^  Brackets 

PROMPT  SHIPMENT 

W  p.  I  T  E     US. 

CENTRAL  MFG.  COMPANY 

CHATTANOOGA,  TENN. 


Every  Train    a 
Two-Hour  Train , 


From  7  a,  m   (■">  6  p.  in. 


To  PHILADELPHIA 
New  Jersey  Central 


Train  Every  Hour 
on  the  Hour 

Leave  W.  33d  St.lutinnolcs  t,efore  the  hoar 
rstatlomWEST  SDST.  E.KCELLE.VT 

LIBEBTT  ST.  DIM.NO  SEBVICE  1 
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SOME  BOOKS 

By    HALBERT    P.  GILLETTE.  M.  Am.  Soc.  C.  E. 
Eldltor  "Engineering-Contracting  " 


HAND  BOOK  OF  COST  DATA 

Of  \vhic!i  over  8.000  copies  were  sold  in  oij.;htcen  months,  thus 
breakinj;  all  records  for  the  sale  of  a  technical  book. 

This  book  was  written  by  an  experienced  contractor  and 
engineer,  and  contains  just  the  class  of  information  that  men 
usually  keep  carefully  concealed  under  their  hats.  It  has  over 
600  pages  of  actual  records,  showing  the  detailc<i  cost  of  doing 
various  classes  of  work  under  dilTerent  conditions.  It  gives 
valuable  data  on  methods  of  construction,  thus  enabling  fore- 
men to  handle  work  in  the  most  economical  manner  possible. 
The  entire  book  is  piled  with  pgnres  and  fads  that  arc  -invalnablc 
to  any  one  interested  in  contract  work  or  construction  oj  any  kind. 

'  The  book  is  divided  into  fourteen  sections,  or  parts,  as  follows:  (11  Cost- 
keeping,  PreparinR  Estimates.  Organization  of  Forces,  etc.;  (2)  Cost  of  Earth 
E.xcavation:  (3)  Cost  of  Rock  Excavation,  Quarrying  and  Crushing;  (4)  Cost 
of  Roads,  Pavements  and  Walks;  (5)  Cost  of  Stone  Masonry;  (6)  Cost  of  Con- 
crete Construction  of  All  Kinds;  (7)  Cost  of  Water- Works;  (8)  Cost  of  Sewers, 
Vitrified  Conduits  and  Tile  Drains;  (9)  Cost  of  Piling.  Trestling  and  Timber- 
work;  (10)  Cost  of  Erecting  Buildings;  (11)  Cost  of  Steam  and  Electric  Rail- 
ways; (13)  Cost  of  Bridge  Erection  and  Painting;  (13)  Cost  of  Railway  and 
Topographic  Surveys;    (14)  Cost  of  Miscellaneous  Structures. 

Twenty-four  page  circular,  giving  detailed  information  con- 
cerning the  contents  of  each  section,  together  with  sample 
pages,  will  be  mailed  FREE  on  request. 

Flexible  leather,  gill  edges,  622  pages,  illustrated;  ^.00  net  postpaid. 


ROCK  EXCAVATION-Wethods  and  Cost 

One  superintendent  who  has  purchased  this  book  writes  us 
that  he  has  cut  the  cost  of  his  drilling  and  blasting  practically 
in  two  since  he  received  the  book  and  applied  the  methods 
given  by  Mr.  Gillette.  We  doubt  whether  such  a  statement  has 
ever  before  been  truthfully  made  of  any  books  except  those 
written  by  Mr.  Gillette.  His  books  are  practical  books  for 
practical  men,  and  the  keynote  throughout  is  economy — how 
to  save  money  on  the  work  and  how  to  increase  the  output. 
"Rock  Excavation"  has  chapters  describing; — 

Rocks  and  Their  Properties — Methods  and  Cost  of  Hand  Drilling — Machine 
Drills  and  Their  Use — Steam  and  Compressed  .Air  Plants — The  Cost  of  Machine 
Drilling  —  Cost  of  Diamond  Drilling  —  Explosives  —  Charging  and  Firing  — 
Methods  of  Blasting — Cost  of  Loading  and  TransportiiTg  Rock — Quarrying 
Stone-— Open  Cut  Excavation — Methods  and  Cost  on  the  Chicago  Drainage 
Canal — Cost  of  Trenches  and  Subways — Subaqueous  Excavation — Cost  of  Rail- 
way Tunnels — Cost  of  Drifting.  Shaft  Sinking  and  Stoping. 

Cloth,  Hx7  inches,  384  pages,  S6  figures  and  illustrations,  $3.00  net  postpaid 


EARTHWORK-And  its  cost 

A  book  that  should  be  in  the  hands  of  every  man  who  is  in 
charge  of  "moving  dirt,"  whether  with  pick  and  shovel,  plow 
and  scraper,  steam  shovel  and  dredge,  or  any  other  tool  for 
digging  and  conveying  earth.     The  contents  include : — 

The  An  ol  Cost  Estimating — Earth  ShrinkaRe — Earth  Classification — Cost  of 
Loosening  and  Shoveling — Cost  of  Dumping.  Spreading.  Rolling,  etc. — Cost  of 
Wheelbarrows  and  Carts — Cost  by  Wagons  -Cost  by  Buck  and  Drag  Scrapers — 
Cost  by  Wheel  Scrapers — Cost  by  Ele\aling  Grader — Cost  by  Steam  Shovels — 
Cost  by  Cars^Iiow  to  Handle  a  Steam  Shovel  Plant — Summary  and  Table  of 
Cost — Cost  of  Trenching  and  Pipe  Laying-  The  Cost  of  Hydraulic  Excavation 
^::ost  of  Dredging — Miscellaneous  Cost  Data— Earth  and  Earth  Structures — 
Rapid  Field  and  Office  Sur\-ey  Work — Overhaul  Calculation —  A  Small  *'  Home- 
Nladc  '  Dipper  brcdi;L-  or  Steam  Shovel — Detailed  Description  and  Drawings — 
Cosi  of  Making  the  Uredge — Cost  of  Operatinij. 

Cloth,  5x7^  inches,  260  pages,  50  figarcs  and  illustrations;  $2.00  net  postpaid. 


ECONOMICS  OF  ROAD   CONSTRUCTION 

.\  niiM\(jHra|)li  on  earth,  inacailciin  aiul  IcilUril  roads — how  to 
construct  them  and  keep  them  in  repair 

Cloth,  ix9  inches,  49  pages,  9  illustrations;  $1.00  net  postpaid. 


CONCRETE  AND   REINFORCED 
CONCRETE  CONSTRUCTION 

By  HOMER  A.  REID 

Assoc.  M.  i\m.  Soc.  C.  E.,  Assistant  EnRinccr  lUireau  of  Buildings, 
New  York  City. 

This  is  the  most  complete  and  comprehensive  book  ever  writ- 
ten on  this  subject.  It  is,  in  fact,  a  combination  of  several  books 
in  one — all  original,  carefully  written  and  up-to-date.  //  is  sure 
to  be  the  world's  authority  for  many  years.  The  book  has  I'OO 
working  drawings  of  bridges,  bridge  piers  and  culverts,  GO  work- 
ing drawings  of  sewers,  water  mains  and  reservoirs;  .SO  working 
drawings  each  of  retaining  walls  and  dams;  200  working  draw- 
ings of  buildings  and  foundations,  including  shops,  roundhouses, 
etc.     Write  for  Ki-page  Table  of  Contents. 

906  pages,  7IS  illustrations,  70  tables;   $5,00  net  postpaid. 


RAILROAD  LOCATION  SURVEYS 
AND   ESTIMATES 

By  F.  L.WIS,  M.  Am.  Soc.  C.  E. 

Resident  Engineer,  Pennsylvania  Railroad  Tunnels. 
Formerly  Locating  Engineer,  Choctaw,  Oklahoma  &  Gulf  Railroad,  etc. 

In  an  exhaustive  review  of  this  book,  the  Railroad  Gazette 
says:  "Once  in  a  while  a  scientific  book  appears  that  combines 
the  threefold  elements  of  mastery  of  the  subject,  clearness  ot 
expression  and  elegance  in  the  use  of  English,  a  combination  as 
rare  as  it  is  attractive.  The  book  at  hand  is  of  this  sort,  and  the 
interest  of  the  reader  or  student  is  held  through  every  line  of  the 
te\t.  It  is  one  of  those  rare  productions  in  which  tlwre  is  not  a 
wasted  word  and  whose  scientific  value  is  high  in  that  it  tells  clearly 
and  concisely  just  what  every  student  and  engineer  slwuld  know." 

The  contents  include  chapters  on:  Resume  of  Methods  and  Explanat''on  of 
Terms — Reconnaissance— Organization  and  Equipment — The  Prehminar>-  Sur- 
vey. Field  Work — Maps  and  OtHce  Work — Location — Suburban  Rapid  Tra->-it 
Railways — Estimates  and  Tables  of  Quantities — Surveys  in  Tropical  Countries 
and  Notes  on  Modifications  of  Organization  and  Equipment — Trigonometrical 
and  Curve  Formulse,  Table  of  Level  Cuttings,  etc. 

270  pages,  73  illtistrations,  10  folding  plates;  $3.00  net  postpaid. 


OTHER  NEW a^d  STANDARD  BOOKS 

BERG. — American  Railway  Bripges  and  Buildings.     706  pages,  244 

illustrations S2  .  50 

TiiMSER  Test  Record,    57  pages,  20  tables,  paper $0.50 

FALK. — Cement.  Mortars  and  Concretes. 

Cloth,  6  .\  9  ins.,  184  pages $2 .  50 

FISH. — Mathematics  of  the  Paper  Location  op  a  Railroad $0.2S 

INSKIP. — Tables  of  Five  Place  Logarith.ms  and  Five  Place 
Squares,  from  0  to  100  Feet  by  Thirty-Seconds  of  an  Inch, 
WITH  Tables  op  Logakithmic  Secants,  Natural  and  Loga- 
rithmic Fcnctions.  etc. 

Flexible  Leather,  li  x  71  ins.,  280  pages .    .  .$3.00 

Mathematical  and  Graphical  Roof  Framing. 

Two  Volumes $2  00 

KINDEL.\N. — The  Trackman's  Helper.    Revised  Edition. 

350  pages,  24  tables  and  U4  illustrations $  1 .  50 

LOVELL. — Practical  Switch  Work.    Tenth  Edition. 

174  pages,  25  illustrations,  39  tables 


$1.00 

SMITH. — Maintenance  of  Way  Standards  on  Am.  Railways. 

567  pages,  169  plates.     Illustrated $1 .50 

Standard  Tcrnocts  of  American  Railroads. 

41  pages.  20  illustrations •. $1   00 

Railway  Ccrves  for  Practical  Trackmen. 

50  pages,  20  illustrations $  1 .  00 

T.XYLOR. — Practical  Cement  Testing. 

6  .\  9  ins.,  330  pages.  142  illustrations,  68  tables 


$3.00 


This  book  by  .Mr.  Tayloi  is  the  first  practical  and  exhaustive  treatise  on 
this  important  subiect.  it  has  already  been  adopted  as  a  text  book  by  'he 
University  of  Pennsylvania  and  leading  fhnical  schools.  It  is  so  complete 
that  it  can  be  put  in  the  hands  of  a  young  engineer  with  confidence  that  it  will 
enable  him  to  make  rehable  tests  on  cement. 


If  you  want  sample  pages,  circulars  or  catalogs  covering  any  class  of  books 
for  engineers,  architects,  contractors  or  railway  men,  send  us  a  postal  card 

THE  MYRON   C.  CLARK  PUBLISHING  CO. 

(N^r     INl'OKT'OKA  It!') 

355  DEARBORN  STREET.  CHICAGO 


August  ~.   igo". 
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One  Way  to  Save  Money 

If  you  are  interested  in  the  construction  or  operation  of  municipal 
water  works,  you  can  save  money  for  tlie  city  by  constructinjr  an  ele- 
vated tank  on  the  system.  This  will  give  a  unifonn  sbitic  ])ressure  ot' 
any  aiiimmt  desired  upon  the  mains,  and  cause  a  saving  i"  cost  of 
l)uiiiping  which  will  i)ay  for  the  structure  in  .t 
very  short  time,  besides  atrordin<r  fire  protec- 
tion whicli  is  independent  of  the  opc-ration  ot 
pumps  for  several  hours.  These  illustrations 
show  some  of  the  fcmks  wc  have  built  for  this 
])iirpi)se.  The  <-uts  are  all  made  to  tlie  same 
scale  and  give  some  idea  of  their  comparativi- 
sizes,  the  Louisville  bmk 
lieing  the  largest  in  the 
world.  Write  for  illustra- 
ted booklet. 

Chicago  Bridge 
and  Iron  Works 

Washington  Heictats  Sta. .  Chicago. 


— — . 

I      I  ~       "      I 


I..Mli.>   III.'.     Kl. 

Loui-vllle  «  liter  Co. 


Ililchl  i.'.r  n. 

s\  I'uiiiort'.  111. 
Cll>    Will,  r  W  ,.rl.« 


Cap'j- -iO.OOO  Gul*.  Cap'r  a.noo  OuIm.  <'np*v  Co.ooo  i;uI" 

iiciiiht  :is  n.  iicii;ht43n.           iicieiii  s.~>  n. 

<;r..l..v.  \>1>.  Ilill..n.  <.  C.             I.oi'L  lluxii.  ni. 

<  In    WiU.r  H  ..rk.  I'riMil,-  I;.  .,             C,  I".  .V   »!.  I      f!  v. 


A  Revolution  in  Pipe  Jointing; 


Elasticity 

Strength 

Durability 


No  Melting 
No  Waste 
No  Shrinkage 


Lead  Wool  or  Shredded  Lead 


IS  .1  pure  lead  fibre  and  will  make  a  perfectly  tight  joint  with 
many  limes  the  strength  and  flexibility  of  a  cast  joint. 


Calking  may  be  done  in  wet  grounds  or  on  rainy  days. 
Joints  mav  be  made  up  and  calked  under  water. 
Cost  of  frequent  and  expensive  repairs  avoided. 
WRITE  FOR  PARTICULARS 


UNITED  LEAD  COMPANY,  100  William  St.,  New  York  City 


Raymond  Lead  Co..  Chicago.  III. 
Hoyt  Metal  Co.   St.  Louis,  >to. 
Sportsman's  Shot  Works.  Cincinnati,  O. 


'or  ary  of  the  folluwing  brani:hc.s  and  dislrlbulins  depots  - 
Northwestern  Shot  &  Le.nd  Works,  St.  Paul,  Minn. 
Omaha  Shot  &  Lead  \\  nrks.  Omaha,  .Neb. 
Gibson  &  Price  Co..  Clcielaiid.  O. 


Thalham  4  Bros.  Works,  Philadclphr.T.  Pa. 
Ja>.  Robertson  Lead  Co..  Ballimort,  Md. 
Chadwick  Boston   Lead  Co.,  Boston,  Mass. 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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"Compressed   Air" 

Are  You  Interested 

In  the  latest  applications  of  com- 
l^ressed  air? 

In  the  economical  opevalinn  of  air 
compressors  ? 

In  labor-saving  shop  and  foun<lr\' 
appliances  ? 

In  protit-earning  contractor's'equip- 
ment  and  methods? 

In  up-to-date  mining  and  tunneling 
methods? 

In  the  latest  quarrying  processes? 

In  the  operation  ■  of  refrigerating 
niachinery  ? 

In  the  use  of  pressure  blowers  and 
fans? 

In  the  running  of  vacvuun  machines 
and  condensers? 

In  the  compression  and  transmission 
of  natural  and  artificial  gas? 

If  You  Are 

You  should  subscribe  to  the  onl\' 
journal  dealing  exclusively  with 
these  matters,  published  monthly 
at  $1.00  per  year  in  U.  S.  and 
Mexico,  or  $1.50  ]jer  year  in 
Canada  and  abroad. 


C()iM[>RESSED  AiR  .MAGAZINE  CO. 
Bowling;  Green  RuildinK,  Nl:W  YORK 

(icntlemen : 

Enclosed  find  ONE  DOLLAR  ($1.50  in  Canada 
and  foreign)  to  cover  one  year's  subscription  to 
"CoMPRRSsED  Air"  from  date,  paper  to  be  sent 
monthly  to 

Name 

Address 


^/^  "Peerless"  Street  Sweeper 


This   Sweeper   saved   the  City  of 
Washington  $15,648  the  first  year 

Write  me  and  find  out  how  it  was  done. 


J 


Cor.  FRANKLIN  STREET 
and    WEST    BROADWAY 


.  S.  BARROK, 

Dept.  33,  NEW  YORK,  N.Y 


Sole  Selling 
Agent    .    .     . 


"BITULITHIC" 
A  Guaranty  Label. 

On  a  street  pavement  it  carries  weight — 
weight  for  honest  workmanship  and  dura- 
bility. 

It  means  the  best  that  experience,  science 
and  skill  have  achieved  in  building  the 
ideal  roadway. 

Back  of  ever\-  yard  of  Bitulithic  stands  the 
reputation  of  Warren  Brothers  Company — 
that  means  as  nuich  on  a  street  ])avement 
as  does  the  government  mint  mark  on  a 
coin. 

Warren  Brothers  Company 

BOSTON,  MASS. 


RnCiISTHRni)  TRADH  MARKS 

"Bitulithic"    '•Puritan"    •'Bltrock"    ••Bitustone" 

'•Bituminous  Macadam" 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 


Aus'i'.st 
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AS  A  MATTER  OF  COURSE 


You  are  interested  in  knowing  what  eminent 
engineers  and  technical  men  are  writing  about, 
and  you  want  to  keep  in  touch  with  cun-ent  devel- 
opments in  engineering  and  general  science.  We 
will  undertake  to  keep  you  informed,  no  matter 
what  branch  of  the  profession  you  may  be  en- 
gaged in. 

To    keep    in     touch  with     modern    industrial 
progress,  you  need  simply  to  subscribe  to 


IpN  KM  TlTERATU  RE 

blQEST-  OFCURREMT-TE^HMKAL-  I  M  FORM  ATIO  fl- 


it is  the  only  periodical  published  that  gives  its 
readers  in  condensed  form  the  best  articles  from 
all  the  technical  periodicals,  foreign  and  American. 
It  also  gives  much  valuable  information  found  in 
proceedings  of  technical  societies,  lectures,  books, 
daily  papers,  trade  pamphlets,  etc.,  not  generallv 
found  in  the  regular  technical  press.     An 

"Index   to   Technical  Articles 
in    Current   Periodical   Literature" 

gives  a  classified,  descriptive  listing  of  about  five 
hundred  articles  of  technical  value  each  month, 
and  covers  the  technical  periodicals  of  the  world. 
Ten  minutes  of  your  time  a  month  is  all  that  is 
necessary  for  you  to  survey  the  "Lvdex"  and 
learn  what  has  been  printed  on  the  subject  that 
most  interests  you. 

If  you  are  not  receiving  Techx!C.\l 
LiTER.^TURE,  send  Twenty  Cents  for  the  cur- 
rent issue,  or  better  yet,  send  Two  Dollars  for  a 
twelve  month's  subscription  and  get  all  the  technical 
periodicals  in  one. 

Engineering  News  says: 

"No  other  one  paper  is  devoted  wholly  to  the 
field  selected  for  Tech.vic.\l  Literature.  It  far 
surpasses  any  other  in  the  number,  length, 
variety  and  general  interest  and  pictoral  em- 
bellishment of  its  articles." 

Printer's  Ink  says: 

"There  seems  to  be  nothing  half-way  or  tenta- 
tive about  Tech\ic.\l  Liter.\ture.  The  sixty- 
four  pages  are  crammed  with  well-selected  stuff, 
and  care  has  been  taken  not  only  to  get  what  is 
vital,  but  also  what  is  obscure." 

"I  distinctly  think  that  you  have  made  good. 
If  you  keep  up  the  pace  you  have  set  in  the  first 
volume.  Technical  Liter.\ture  will  be  a  neces- 
sary companion  for  all  those  who  wish  to  keep 
posted  in  any  branch  of  applied  science." — 
.-1.  If.  Biiel. 


TECHNICAL   LITERATURE 

NEW  YORK  CITY 


909  St.   Paul   Building 


What  Is 
Petrolhhic  Pavement? 


It  is  a  dustless,  noiseless  and  thoroughly  water  proof 
pavement,  at  one-.sixth  the  price  of  asphalt  and  one-third 
the  price  of  macadam.  Streets  have  been  laid  by  this  sys- 
tem between  five  and  six  years  without  repair  and  are  in 
first-class  condition  to-day;  therefore,  it  has  passed  the 
experimental  stage. 

It  is  a  system  of  impregnating  the  natural  soil  of 
streets  and  highways  with  a  heavy  asphaltic  oil  by  use  of 
a  s,ooo-pound  Petrolithic  Rolling  Tamper  This  Roller  is 
filled  with  teeth  or  spikes  which  project  seven  inches  from 
its  surfacae;  on  the  end  of  each  tooth  is  a  head  resembling 
a  sheep's  foot,  with  a  surface  of  about  2x3  inches.  These 
teeth  are  force<i  into  the  freshly  plowed  streets  to  their 
full  length  by  the  inmiense  weight  of  the  Roller  which 
passes  back  and  forth  over  the  street  until  a  base  is 
formed  practically  as  hard  as  rock;  then  heavy  asphaltic 
oil  is  applied  which  is  thoroughly  cultivated  imtil  every 
particle  of  the  soil  is  mixed  with  asphaltic  oil;  the  Rolling 
Tamper  is  next  applied,  passing  to  and  fro  times  in- 
numerable over  the  street  until  its  tampers  ride  higher  and 
higher  above  the  base  until  they  eventually  ride  on  the 
.'^iirface  of  the  completed  street,  which  is  then  as  dense  as 
the  densest  hard  pan.  Three  or  four  applications  of  heavy 
asphaltic  oil  are  used,  a  gallon  per  square  yard  at  each  ap- 
plication, the  amount  depending  largely  upon  the  nature  of 
the  soil  to  be  worked.  In  clay  or  adobe  soil,  especially  where 
a  street  is  subjected  to  heavy  city  traffic,  a  surface  coat  of 
two  or  more  inches  of  clean  sand  is  recommended ;  this 
sandjs  incorporated  with  tfie  oil  by  the  use  of  the  Rolling 
Tamper  and  is  finished  with  a  heavy,  smooth  roller.  This 
system  produces  satisfactory  results  in  every  class  of  soil 
on  which  it  has  been  tried  from  heaviest  clay  to  lightest 
beach  sand. 


By  the  Petrolithic  system  you  can  secure  a  solid  layer 
of  asphaltic  pavement  about  four  inches  in  thickness  on  a 
solid  tamped  base,  that  will  wear  indefinitely  and  without 
chuck  holes,  as  the  Roller  Tamper  finds  all  soft  spots. 

Many  of  the  most  elegant  and  exclusive  residential 
tracts  in  the  vicinity  of  Los  Angeles  have  used,  or  have 
contracted  for  this  pavement.  The  following  cities  have 
adopted  the  Petrolithic  system:  Los  .Angeles,  Pasedena, 
Monrovia,  Hollywood,  Long  Beach,  Santa  Monica,  Ocean 
Park,  Fuilerton,  Glendalc,  Redlands,  Berkeley,  Bakersfield, 
Vallejo,  Belvedere,  Visalia,  Orange,  South  Pasadena.  .•M- 
hambra.  San  Luis  Obispo  and  St.  Joseph,  Mich.  The  fol- 
lowing parks  and  boulevards :  0::k  Knoll,  Beverly  Hills, 
Victoria  park,  Ridgcwood  park.  Oneonta  park,  Vermont 
Avenue  Square,  Los  .-Xngelcs- Pasadena  boulevard,  San 
Jacinto  boulevard  and  the  Palisades.  Many  other  cities, 
parks  and  boulevards  are  preparing  specifications  which 
they  expect  to  adopt  and  use  during  the  early  spring 
months,  as  it  is  a  well-established  fact  that  the  best  results 
are  obtained  where  streets  have  secured  several  months  of 
sunshine  before  cold  weather,  as  the  sun  draws  out  the 
volatile  matters  from  the  oil,  making  a  hard,  durable  pave- 
ment 

If  interested  in  roads  or  paving,  write  for  the  splendidly 
illustrated  catalogue  of  the  PETROLITHIC  PAVEMENT 
COMPAN'y,  236  Pacific  Electric  Building,  Los  Angeles. 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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Air  Compressors 

Denne  Siram    I'limii  di 
Ingersoll-Unnd  <^o. 
\*ulc:iti   Iinn  W'n;  ks 

Architects'  Supplies  (See  Engi- 
neers' Supplies.  Instruments 
etc.) 

Architectural     Wire     and      Iron 
Work. 
Iiitcrnafl    Wire    &    Iron    Wks. 

Artesian   Wells,   Tools,    Pumps 
Cook  W<?ll  Co. 
Kceley   &   Co..   J.    i:. 
Garvev.   David. 

Asphalt 

U'arien    Rrtts.  Co. 

Automatic  Stokers  (See  Grates, 
Traveling    Link) 

Ballast  Unloaders  and  Spreader 

Brnwnitig  iCrigineei  ing  Co. 
Lkigei-wuod  Mfg.  Co. 

Bearings — Oilless    and    Seif-Oil- 
Ing 
North    .\m.    Metallne  Co. 

Block    Machines    (See    Concrete 
Block   Machines) 

Blue  Print  Apparatus  and  Paper 
Am.   Blue  I'rint  Paper  Co. 
Crofoot.  Nielsen  &  Co. 
Elliott    Co..    B.    K. 
Revolute  Machine  Co. 
Keuffel  &  Esser  Co. 

Boilers 

Graver  Tank  Wks.,  Wm. 

Bolts — Expansion,  Toggle,   Etc. 
Clevel'd  City  Forge  &  Iron  Co. 

Books 
Clark   Pu>..    Co.,   Myron  C. 
Zeller,  Geo.   A. 

Bonds  and    Liability   Insurance 
Brown,  A.  S. 
Rltch,  Wm.  T.,  Inc. 

Borings,  Test  (See  Artesian 
Wells) 

Brick  Making  Machinery 
Runyan   Cuncrete  Mach.   Co. 

Bridges,   Roots,  Trusses,  Etc. 
Chicago  RriUge  &  Iron  Wks. 
Page  &  Shnable. 
Ransome  Concrete  Machy.  Co. 
Southwestern  Bridge  &  Ir.  Co. 

Buckets — Coal,   Ore,    Dredging 
Cyclopean    Iron    Works. 
Hayward   Co. 
Kieslcr  Co. 
Page  &  Shnable. 
Stuebner,  G.  L. 
Tide  Water  Iron  Works. 
Wiener  Co..  Ernst. 
Williams  Co.,   G.   H. 

Cableways  —  Suspension  Wire 
Rope 

Balanced  Cable  Crane  Co. 
Flory  Mfg.  Co.,  S. 
Lidgerwood  Mfg.   Co. 

Car  Couplers,  Fenders,  Fittings, 
Car  Wheels 

Koppel   Co..   Arthur. 

Wiener  Co.,  Ernst. 
Cars 

Contin'tl  Car  &  Equip't  Co. 

Hicks  Locomotive  &  Car  Wks. 

Kilbourne  &  Jacobs  Mfg.  Co. 

Koppel  Co.,  Arthur. 

Oliver  Mfg.  Co..  Wm.  J. 

Wiener  Co.,  Ernst. 

Cars — ^Tanks 
Graver  Tank  Wks..  Wm. 

Carts  and  Wagons  —  Ash  and 
Dump 

Black   Manufacturing  Co. 
Contractors'  Sup.  &  Equip.  Co. 
Good  Roads  Machinery  Co. 
Indiana  Road  Machry.  Co. 
Kilbourne  &  Jacobs  Mfg.  Co. 
Oliver  Mfg.   Co.,  Wm.  J. 
Ransome  Concrete  Mach.  Co. 
Studebflker  Bros.  Mfg.  Co. 
Troy  Wagon  Works  Co. 

Castings  and   Forging 
Firth  &  Son.  Rowland. 
Marine  Engine  &  Machine  Co. 
Vulcan    Iron   Works. 
Tide  Water  Iron  Works. 

Cement 
Chicago  Portland  Cement  Co. 
Lehigh  Portland  Cement  Co. 
Marquette  Cement  Mfg.  Co. 

Cement  Waterproofing 
Hausling  Co.,  F.  M. 
Winslow   Co.,   E.   J. 


Chain  Belts — (See  Transmission 
Machinery) 

Chimneys— Iron  and  Steel — (See 

Boilers) 

Clevis   Nuts 
Clevel'd  City  Forge  &  Iron  Co. 

Clocks 

Prentiss  Clock  Co. 

Coal  and  Ore  Handling  and  Con- 
veying    Machinery,    Etc. 

r'r-tiwniiiK  Engineering  Co. 
Br,iwn    II, listing  Machy.   Co. 
llayward   Co. 
Koppel  Co..    Arthur, 
l.id^erwood   Mfg.   Co. 
Wiener  Co.,   Ernst. 

Collapsible  Centerings 

Blaw  Cnikipsible  St.  Ctg.  Co. 

Concrete  Block  Machines 
I'.urrell    Manufacturing    Co. 
Runyan  Concrete  Mach.  Co. 

Concrete  Mixers  and  Machinery 
— (See  Mixers — Concrete) 

Concrete  Work — (See  Contract- 
ors; also  Fireproof  Con- 
struction) 

Contractors 
Eldenbel  Construction  Co. 
Ferguson  Contracting  Co. 
Jackson.  Inc.,  Geo.  W. 
Lucius  Engrg.  &  Contrtg.  Co. 
Rodgers  Co. 
Trussed  Concrete  Steel  Co. 

Contractors'  Supplies  and  Equip- 
ment —  (See  also  Second- 
hand Supplies) 

"Bond  Co..  Harold  L. 

Contractors'  Sup.  &  Equip.  Co. 
I       Curtis.    C.    B. 

Interstate  Equip't  &  Eng.  Co. 

Koppel   Co..   Arthur. 

McKelvev  Machinery  Co. 

Shaw.   Willis. 

"U'iener  Co..  Ernst. 

Converters  and   Cooling  Towere 

Gravel-  Tank   \\'orks.    Wni 

Conveyors  and  Conveyi/ig  Ma- 
chinery—  (See  Coal  and  Ore 
Handling  and  Conveying 
Machinery) 

Couplings — Friction    Clutch 
Brown  Hoisting  Machy.  Co. 
Browning  Engineering  Co. 

Cranes   and    Hoists 
Brown   Hoisting  Machy.   Co. 
Browning  Engineering  Co. 
Hayward  Co. 
IngersoU-Rand  Co. 
Ransome  Concrete  Machy.  Co. 

Crayons  and  Pencils — (See  En- 
gineers' Supplies) 

Cross  Arms,  Pins  and  Brackets 

Central  Mfg.  Co. 

Crossings — Railways  (See  Frogs) 

Crushers  and  Pulverizers 
Bradley   Puherizer   Co. 
Good  Roads  Machinery  Co. 
Slurtevant  Mill  Co. 

Derricks  and  Derrick  Fittings 
Bond  Co..  Harold  L. 
Browning   Engineering   Co. 
Carson  Trench  Machine  Co. 
(Contractors'  Sup.  &  Equip.  Co. 
Flory  Mfg.   Co..   S. 
Tvidgerwood  Mfg.  Co. 
Terry  &  Tench  Co. 

Ditching        Machinery,       Steam 
Shovels,  Etc. 
Atlantic    K()uipment    Co. 
Carson  Trench   Machine  Co. 
Brown  Hoisting  Mach.  Co. 
Browning  Machinery  Co. 
Fairbanks  Steam  Shovel  Co. 
Flory  Manufacturing  Co. 
Hayward   Co. 
Ingersoll-Rand  Co. 
Lidgerwood  Mfg.  Co. 
Municipal  Eng.   &  Contrg.  Co. 
Thew  Automatic  Shovel  Co. 
Souther  &   Co..  John. 
Vulcan  Iron   VVorks. 

Dr  lis — Rock  and  Ore 

liisersoll-Riand  Co. 

Drawing  Tables  —  (See  Engi- 
neers' Supplies) 

Elevators — Freight   and  Passen- 
ger 
Marine  Engine  &  Machine  Co. 


Employment  Agencies 
Assoc.    Union    of    S.    S.    &    D. 
Engineering  Agency. 
Graham.   J.   F.  i 

Hapgoods. 

Int.   Bro.  of  S.  S.  &  D'mcn. 
Int.  ImmlBralion  Bureau. 
Labor  Ofllce  for  Italians 

Engineers — Civil,  Consulting  and 
Machanical — (See  Engineers' 
Directory) 

Engineers'       Supplies,       Instru- 
ments, Etc. 
.\m.   Blue   i'lint   Paper   Co. 
Buff  ife  Buff  Co..   Boston. 
Crofoot.   Nielson  &  Co. 
Dietzgen  &  Co..  Eugene. 
Elliott.   B.   K. 
Keuffel  &  Esser  Co. 
Kolesch  &  Co. 
Prince,  L.  M. 
Ruehle  &  Co..  E.  G. 
Seellg  &  Son.  R. 
Universal   Drafting  Mach.   Co. 
Youne  &  Sons. 

Engines — Gas,  Gasoline  and  OH 
Marine  Engine  &    Machine   Co. 
Mictz.  .August. 
■R'eber  Gas  Engine  Co. 

Engines — Hoisting 
Brown  Hoisting  Mach.  Co. 
Flory  Mfg.   Co..   S. 
Lidgerwood    Mfg.    Co. 
Mietz.  August. 
Stroudsburg  Engine  Works. 

Engines — Stationary  and  Pump- 
ing 
Cook    Well    Co. 
Deane  Steam  Pump  Co, 
Marine  Engine  &  Machine  Co. 
Stroudsburg  Engine  Works. 

Engines — Traction 
Huber  Mfg.  Co. 

Expanded  Metal — (See  Fireproof 
Construction  Co.) 

Excavating  Machinery  —  (See 
Ditching    Machinery) 

Filters— Water 

Norwood   Engineering   Co. 

Fireproof   Construction 

A  bertha  w  Construction  Co. 

Berger  Mfg.   Co. 

Blome  Co..  R.  S. 

Expanded  Metal  &  Cor.  Bar  Co. 

Hudson  Structural  Steel  Co. 

Int.  C.   Fireprooflng  Co. 

Ransome  Conc'te  Mach.  Co. 

Rodgers  Co. 

Trussed  Concrete  Steel  Co. 

Flush  Tanks 

Pacific  Flush  Tank  Co. 

Frogs,  Crossings  and  Switches — 
Railway 
Cincinnati  Frog  &  Switch  Co. 
Koppel   Co..   Arthur. 
Wiener  Co..   Ernst. 

Furniture  and  Office   Fittings 

Economy  Drawing  Table  Co. 
Globe-Wernicke   Co. 
Keuffel  &  Esser  Co. 

Graders  and  Scrapers  —  Earth 
(See   Road   Machinery) 

Grates.  Traveling    Link 
Green  Engineering  Co. 

Hoists  (See  Cranes  and  Hoists) 

Hose  and  Fittings 
Ingersoll-Rand   Co. 

Hydrants 

Norwood  Engineering  Co. 

Hydraulic   Rams 
Rifle  Hydraulic  Ram   Co. 

Ice  and  Refrigerating  Machinery 
Marine  Engine  &   Machine   Co. 

Industrial    Railways 

Koppel   Co..   Arthur. 
Wiener  Co..  Ernst. 

Inspection   of   Iron  and   Steel 
Conard.  W.   R. 

Iron,  Steel  and  Pig  Iron 
NicoU  &  Co.,  B. 

Laborers  Furnished — (See  Em- 
ployment Agencies) 

Lights — Contractors 
Wells  Light  Mfg.  Co. 


Locomotives 

•  American    Locomotive  Co. 

Baldwin   Locomotive  Wks. 

Davenport  Locomotive  Wks 

Hicks  Locomotive  &  Car  Wks 

Porter   Co..   H.   K. 

Southern  Iron  &  Equip't  Co. 

Mineral   Wool 
V.  S    Mineral  Wool  Co. 

Mining  and   Mill   Machinery  and 
Supplies 
Ingersoll-Kand  Co. 
Koppel  Co..   Arthur. 
Lidgerwood  Mfg.  Co. 
Oliver  Mfg.  Co..  Wm.  J. 
Wiener   Co..   Ernst. 

Mixers — Cement  and  Concrete 
B.md  Co..  Harold  L. 
Buirell    Manufacturing    Co. 
Contractors'  Sup  &   Equip.   Co. 
Dunning,  W.  D. 
Haines  Concrete  Mixer  Co. 
Int.  C.  Fireprooflng  Co. 
McKelvey    Alachinery    Co. 
Municipal   Eng.  &   Contrg.  Co. 
Ransome  Concrete  Mach.  Co. 
Runyan   Concrete   Mach.   Co 

Nuts  and   Nut   Locks 
Cleveland  City  Forge&Iion  Co 

Packing — Flange  and  Joint 
Leadite  Co.  of  America. 
United  Lead  Co. 

Pavements 

Blome  Co.,  R.  S. 
Petrolithic  Pavement  Co. 
Warren  Bros.  Co. 

Pile  Drivers,  Hammers  and  Jets 
Flory   Mfg.    Co..    S. 
Haj'ward  Co. 
Lidgerwood  Mfg.  Co. 
Vulcan   Iron  Works. 

Piling — Interlocking 

Jacl^son.    Inc..    Geo.   W. 
Ransome  Concrete  Mach.  Co. 

Pipe — Iron   and  Steel 

McWane    Pipe  Works. 

Pipe  Tapping  Machines — Water- 
works 
Water    Works    Equipment    Co. 

Plows — Contractors — (See     Road 
Machinery) 

Pneumatic  Tools,  Riveters.  Etc. 
Ingersoll-Rand   Co. 

Power  Transmission   Machinery 
..\inerrcan  Mfg.  (^o. 
Browning  Engineering  Co. 
Flory  Mfg.  Co..  S. 
Link  Chain  Belt   Co. 

Producer  Gas  Plants 

W^ber  Gas   Engine  Co. 

Pulleys   and    Blocks 
Terry   &   Tench   Co. 

Pulverizers — (See    Crushers    and 
Pulverizers) 

Pumps — Air  Lift  and  Deep  Well 
Cook   Well    Co. 
Deane  Steam  Pump  Co. 
Ingersoll-Rand  Co. 

Pumps — Diaphragm 
Bond   Co..    Harold   L.  _ 
Edson    Manufacturing^  Co. 

Pumps — ^Steam,  Sewage,  Quar- 
ry. Mining,  Irrigating  and 
Dredging,  Centrifugal  and 
Rotary — (See  Engines,  Sta- 
tionary and  Pumping) 

Pumps — Windmill 
Cook   Well   Co. 

Ralls 
Atlantic    Equipment    Co. 
Koppel   Co.,   Arthur. 
Oliver  Mfg.  Co.,  Wm    J. 
Wiener  Co.,   Ernst. 

Ralls — Relaying 
Riiigelv  &  Co.,  Chas.  A. 
Shaw.    Willis. 

Railway  Track   Specialties    and 
Equipment 
Bl.inie  Co..  R.  S. 
Koppel  Co.,   Arthur. 
Wiener  Co.,  Ernst. 

Railways — Industrial  (See  In- 
dustrial   Railways) 

Reinforced  Concrete  Construc- 
tion (See  Fireroof  Construc- 
tion) 

Riveters  (See  Pneumatic  Tools, 
Etc.) 


Alien  St 
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Road   Machinery,   Road   Rollers. 
Good  Roads  Machinery  Co. 
Indiana    Road   Machinery   Co. 
Kelly-Springfield  R'd  Roller  Co. 

Rock    Crushers     (See     Crushers 
and  Pulverizers) 

Roofing 
Acme  Asphalt  Roofing  Co. 

Rope,     Fittings,     Couplings    and 
Cordage 

American  Mfg.  Co. 

Scrapers — Road    (See    Road    Ma- 
chinery) 

Schools  and  Colleges 

Armour  Inst,    ot   Technology. 
Rensselaer  Polytechnic  Inst. 

Second-hand  Supplies  and  Equip 
ment    (See   also  the  Advertise- 
ments on  "For  Sale"  pages) 
American    Trading    Co. 
Continental  Car  &  Equip't  Co. 
Contractors'  Sup.  &  Equip.  (Do. 
Curtis,    C.    B. 
N.  Y.   Purchasing  Agencv". 
Shaw,   Willis. 

Sewage    and     Garbage     Disposal 
and    Septic    Tanks 

Pacific  Flush  TanU  Co. 

Sewer   Appliances    and   Special- 
ties 
Blaw   Coll'pble  Cent.   Co. 
Bond  Co..  Harold  L. 

Shovels   and   Picks — Hand 
Bond    Co.,    Harold    L. 

Shovels — Steam      (See     Ditching 
Machinery) 

Special   Machinery. 

Firth  &  Son.  Rowland. 

Standplpes   and    Tanks 

Chicago  Bridge  .'C:   Iron  Works. 
Graver   Tank    Wurks,    Wm. 

Stirrups  for   Building   Construc- 
tion 

Mulvey  Mfg.  Co..  Chas. 

Street  Cleaning  Machinery 

Barron,   J.   S.  * 

Bond  Co..   Harold  L. 

Good  Roads  Machinery'  Co. 


■^ 


Structural    Work    (See    Bridges, 
Roofs,  Trusses,   Etc.) 

Skylights   and   Sidewalk   Lights 

Berger    Manufacturing    Co. 
Amer.  3-Way  Prism   Co, 

Tanks    and    Towers    (See    Stand 
Pipes  and  Tanks) 

Tanks — Septic   (See  Sewage  and 
Garbage    Disposal) 

Tapes   —   Steel    (See    Engineers' 
Supplies'     Instruments,    Etc.) 

Tents  and  Awnings 

Columbus  Tent  iV:  Awnin; 


Co. 
Artesian 


Test      Borings      (See 
Wells) 

Tracks — Portable  (See  Railway 
Track  Specialties  and  Equip- 
ment) 

Traction  Engines  (See  Engines 
— Traction) 

Trench  Machines  and  Supplies 
(See  Ditching  Machinery) 

Turnbuckles 

Clevel'd  City  Forge  &  Iron  I'l 
Merrill   Bros. 

Turntables 
Chicago  Bridge  &  Iron  Works, 
Koppel  Co.,  Arthur.    ■     mjit. 
Vulcan  Iron  Works,       tt*-' 
Wiener  Co.,   Ernst. 

Valves 

Norwood   Engineering   Co, 

Wagons — Dump  (See  Carts  and 
Wagons) 

Waterproofing 
Hausling   Co,,    F.    M. 
Winslow   Co..   E.   J. 

Waterworks  Supplies 

Bond  Co.,  Harold  L, 
Cook  Well  Co, 
Water-Works  Equipment  Co, 


(See     Artesian 


Well      Drilling 
Wells) 

Well  Strainers 

Cook   Well   Co. 

Wire    Rope    and     Aerial     Tram- 
ways (See  Cableways) 


NATIONAL   DLMP   WACiON 


Patent  loop  and  bar  hinges  which 
cause  doors  to  slide  up  outside  of 
wagon  l)o:t  when  load  is  dumped. 
This  gives  extra  clearance  so  wagon 
can  be  built  low  and  short. 

Matched  hardwood  boxes,  sand 
tight  steel  doors,  special  goose  necl: 
re-cnforcement  and  box  trusses.  Wood 
or  steel  axles.    H  and  2  yds.  capacity. 

Se.\d  k(/U  Cataloc.ue   E-C. 

Indiana  Road  Machine  Company 

Fort  Wayne,   Indiana 


The  Traction  Engine  as  a  Pulling  Power, 

shown  in  the  New  Huber  Contractor, 
is  a  proved  success.  The  •wide,  high 
drive  wheels  and  the  high  steel  cleats 
enable  the  engine  to  get  a  grip  on  the 
ground  that  will  stand  an  enormous 
pulling  sti'ain.  .\o  matter  what  twist- 
ing or  side  strain  there  may  be,  the 
driving  mechanism  can  never  get  out 
of  line.  The  cylinder,  guides  and 
bearing  are  cast  in  one  piece  and 
bored  at  one  setting,  insuring  con- 
stant, perfect  alignment. 

The  Compensating  Gear  is  com- 
posed of  all-steel  spur  gear  and 
pinions  and  is  enclosed  between  two 
steel  plates,  keeping  it  free  from  sand 
and  dust.  The  purpose  of  this  device 
is  to  allow  one  drive  wheel  to  revolve 
independently  of  the  other  when 
needed,  and  is  thrown  .in  and  out  by 
a  foot  lever  from  the  jjlatform. 

Our  boilers  are  high  mounted,  so 
that  the  engine  will  readily  pass  over 

obstructions  that  would  stop  the  low  hung  style.  The  rear  axle  is  in  one  piece  and  runs  straight  under  the 
boiler.  The  pulling  attachment  is  connected  directly  with  this  axle  antl  will  stand  any  pulling  strain  that  the 
engine  mav  be  subjected  to.  The  illustration  here  is  of  the  Double  Cylinder  Engine.  One  cylinder  is  horizontal 
and  the  other  pei-pcndicular,  both  connected  to  the  same  wrist,  and  preventing  any  such  thing  as  a  dead  center. 
We  make  engines  from  16  to  31  hor.se  ]iower.  ada7)ting  them  to  every  kind  of  contract  work.  Our  special 
catalog  gives  full  details.     Ask  for  catalog  Xo,  7. 

THE  HUBER  MANUFACTURING  CO..  Marion,  Ohio 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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Maximum   Strength  Combined  with  Lightness  of  Draft 


The  first  requisite  in  a 
dump  wagon  is  strength 

The  Studebaker  Improved  Ideal  dump  wagon 
is  built  to  stand  up  under  hard  work.  We  use 
open  hearth  steel  instead  of  Bessemer  for  rein- 
forcements. Double  reinforcements  are  used  on 
the  outside  of  neck  and  the  reinforcement  on 
the  inside  o  f  t  he  neck  extends  along  its  full 
length.  Studebaker  "slope  shoulder"  spokes, 
strongest, where  other  spokes  are  weakest,  are 
used  in  the  the  wheels.  The  wheel  rims  are  riv- 
eted on  each  side  of  the  spokes  and  the  tires  are 
liolted  to  the  rims. 


A  dump  wagon  should 
have  light  draft 

Studebaker  wagons  have  long  been  famous 
for  their  easy  running  qualities.  In  addition  to 
the  perfect  dish  of  the  wheels  and  set  of  the 
axles,  the  Studebaker  Improved  Ideal  has  the 
advantage  of  an  extremely  short  coupling.  Our 
draft  equalizer  is  also  a  distinct  aid  to  lighter 
draft. 

Be   sure   you  get  a  dump  wagon 
that  will  stand  up  under  hard  work 


SEND     FOR     CATALOGUE 


STUDEBAKER    BROS.     MANUFACTURING    CO 

LARGEST     VEHICLE     MANDFACIURERS     IN     THE     WORLD 

SOUTH    BEND,     INDIANA,     U.    S.    A. 


PRACTICAL  CEMENT  TESTING 

By  W.  VURVES  TAYLOR    M.  K„  C.  E. 
EDglneer  In  charge  Phllatleliitua  Municipal  Tefltlr  j  Laboratories. 

This  is  the  tlrst  practieiil  and  exhaustive  treatise  on  this  Important 
Buhjecl.  It  has  already  been  adopiod  as  a  textbook  by  Jic  University  of 
Pennsylvania  and  leading  technical  schools.  i:uch  chapter  contains  a 
minute  description  of  the  methods  followed  iu  the  author's  laboratory 
and  many  valuable  su^rpestions  as  to  the  "how"  and  •why"  of  cement 
testiut,'.  The  obseri-ations  on  the  interpretation  of  results,  on©  of  the 
most  diftiiult  tasks  of  the  novice,  are  t^spucially  pertinent  and  are  ex- 
pressed in  a  fair  and  conservative  manner. 

The  hook  l8  so  complete  that  It  can  be  put  In  the  hands  of  ayounpr  enclneer  with 
conndeiK'o  tliut  It  will  onablo  hltn  to  inaF'^  rellabU' teats  on  oemeut.  The  wealth  of 
photov^rikjihrt  and  line  ciitH  f  uniUh  the  plrturlL^l  exaniple»  of  how  to  cornluft  ceniLMit 
tt-tttM,  a'lil  the  300  pa^et*  <  if  text  aro  mo  espUclf-  that  even  the  most  InexperltMH-ed  man 
ran  huuu  learn  the  art  of  roiiu-nt  teKtlnK-  Vet  the  book  liaH  not  a  Ruperlluoiis  para- 
graph The  llwtof  ehaptt-rs  Incliiiteh:  (I)  CUHMlUfutlmi  mui  SUtlntlcH.  (2)  Coinponl- 
slnii  and  (  oTiwiltutlon,  (:<i  Maimfai-ture,  (  ^  Inupoctli-n  and  .Saniplluir,  (6)  TbeT^st- 
\tm  of  ^'»3nnnt.  (0)  Spet-lllc  (Iravlty.  i  7)  Vlnenewa.  (Hi  Time  of  Setting.  i9)  Teralle 
Strentrth.  (10)  SoundtK'Mi,  (11)  Chemical  Analyids,  <12)  i>pei-lal  Tetutt^.  <1S)  Approxt- 
inato  Temtfl.  { 14)  Practicr.l  OperattoD.  (lb)  Other  Varieties  of  (.'enieut  than  Portland. 
(1ft)  Speclllcatlona  (Th©  Authors  Am.  8oc.  C.  E. .  A.  M  Soc,  Te»t:  MtU.,  Soc.  Chcm. 
ImlQHt.,  Corpd  KoK-  U.  S.  A.  Brltlwh  Standard  Can.  Hoc.  0,  E. ) 

Clolb,  SxOlnrbm  3»0Pa^Ht   M'J  lllustrallona;  &tJTnl>lr«i  #3.00  WftI,  Postpaid. 

THE   MYRON   C   CLARK   PUe<.ISH:NG   CO. 

(Not  Incorporated) 
S56  DElAUnOKN'  STHKKT  CHICA<U> 


Cements,  Mortars  and  Concretes- ditj^hies 

An  up-to-date  Compendmm  of  Reliable  Test3  of  Cements.  Mortars  and  Concretes 

By  MYRON  S.  FALK,  Ph.  D. 

Instructor  in  Civil  Engineering,  Columbia  University. 

This  book  contains  a  very  complete  report  of  the  results  of  tests 
m:ule  durink'  the  past  til  teen  years,  ami  gives  these  results  in  tables  and 
diagrams  classitied  acconling  to  subjects.  This  Is  a  reference  book  that 
sht>uld  be  iu  the  library  of  every  civil  engineer.  The  contents  include 
ohapiers  on  Chemical  Properties  of  Cement.  Physical  Tests  of  Cement, 
Cinieral  Physical  l>roperties.  Elastic  Properties  In  general.  Tensile 
Properties,  Compressive  Properties.  Flexural  Properties.  Report  on 
nniforin  Tests  of  Cement  by  the  Special  Committee  of  the  Americin 
.Sdciely  of  Civil  Enwineera  and  Constitution  of  Cement. 

Cloth,  6jc9  inches;  184  pages;  illustrated:  price  $2.50  net,  postpaid. 

WKI TE  US  for  Catittoes  anj  Circulars  ccvcring  alt  classes  of  Hooks /i^rCtm- 
tractors.  Engineers  anii  Kaihvay  Men.  Tell  us  your -wants.  U'e  have  unexceliej 
/.uilities  .for  givine  tromft  and  retiahle  assistance  tci  our  /rienjs, 

THE  MYRON   C.   CLARK  PUBLISHING  CO.,    (».i  i.corpr.i^. 

355  Dearborn  Street.  CHICAGO. 
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The  Chicago  Quick 
Dumper  Reduces 
Draft  on  Team 
One=Half 


BOTTOM     Cl.OSni) 


"^^HE  Chicago  Quick  Dumper  is  a  portable,  bottom-dump 
wagon  box  that  can  be  used  on  any  wagon  gear  having  a 
reach.  1  his  is  not  the  whole  story  however — if  it  were  we  should 
not  be  telling  it  here.  It  is  a  portable,  bottom-dump  wagon  box, 
made  in  sizes  from  one  to  five  cubic  yards  capacity,  which,  by  means 
of  a  special  device  for  operating  the  bottom  doors,  distributes  the 
load  equally  over  the  front  and  the  rear  wheels  and  allows  the  gear 
to  be  coupled  up  as  close  as  65  inches.  These  two  facts,  as  every 
teamster  knows,  reduces  the  draft  on  the  team — in  some  cases  this 
reduction  is  over  a  half  and  in  no  case  is  it  less  than  a  quarter. 
This  is  a  gain  that  means  dollars  and  cents.  It  means  dollars  and 
cents  too,  to  be  able  to  remove  the  box  and  have  the  gear  free  for 
other  purposes.  And  finally,  it  means  more  dollars  and  cents  to 
get  a  sand-tight,  high  class  dump  wagon  outfit  at  a  ([uarter  of  the 
cost  of  a  special  dump  wagon.  Send  for  our  Catalog  No.  22  for 
.        ,^.     -.a^^^^sc^^  ^    ^^^^     description    of   the 

III  If'**^^ /BBBBB^MBiiBjfc^^  Chicago     Quick     Dumper 

l^     \       liH^Bk.     a^  B  and  of  how  it  saves  money. 

Black  Mfg.  Co. 

130  East  Ohio  Street 
CHICAGO.  ILL. 


BOTTOM     OPEN 
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A  Complete  Block  Plant  for  $100. 

"RUNYAN,  JR." 


ilic  only  blo- k  fnai  him.' h.'i 
the  arched  lonKitudinal  horizontal 
core;  it  is  also  the  only  block  ma- 
cliinethat  will  make  a  down-face 
and  side-face  block:  Sand  ID-inch 
widths  of  blocks  can  be  made  on 
a  10-inch  pallet,  and  this  pallet 
can  be  either  wood  or  iron. 

The  block  made  on  this  ma- 
chine represents  all  that  con- 
^^litutcs  strength,  adaptability 
ar.d  durability;  it  is  constructed 
on  the  latest  and  most  approved 
plans,  and  is  endorsed  by  expert 
authority  on  building  construc- 
tion. It  can  be  moulded  with  a 
core  throughout  its  entire  Jengih, 
or  it  can  be  moulded  partly  cored 
and  partly  sol-.i.  in  any  design  de- 
sired. 


On  account  of  the  physical  construction  of  this  block,  its  uses  are 
numerous  and  varied;  buildings,  foundations,  porch  columns,  piers, 
chimneys  •X'taining  walls  abutments,  steel  reinforcements,  sewers,  con- 
duits pneumatic  tubes,  etc.,  thus  supplying  a  commodity  not  heretofore 
produced  and  for  which  there  is  an  enormous  demand.  We  introduce  a 
simple  method  ol  tying  these  blocks  in  a  wall,  which  practically  con- 
vert-sit into  a  "cored  monolithic  construction."  which  will  eventually 
supersede  the  more  expensive  and  less  efficacious  "solid  monolithic  wall." 

The  block  made  on  "RUNYAN,  JR.,"  with  its  arched  longitudinal  hor- 
i-ontalcore.  is  acKnowledged  the  strongest  and  most  practical  concrete 


block  ever  invented.    It  is  stronger  in  every  part  than  the  vertical  core 
block,  and  is  strongest  where  the  latter  is  weakest,  namely,  at  its  central 

point. 

It  is  undoubtedly  the  block  of  the  future;  scientifically  constructed, 
ea.iily  and  quickly  laid,  giving  strength  and  durability  to  a  wall  not 
attained  by  any  other  kind  of  a  block.  Endorsed  by  architects,  con- 
tractors, builders,  government  experts  and  the  building  public  generally. 

Our  patents  are  already  granted  on  the  device  shown  iti  these  cuts, 
which  forestalls  the  invention  ol  any  device  having  similar  features,  and 
the  public  is  warned  against  imitations  and  infringement  a<  :ordingly 


COMPLETE  NEW  FOLDER  OF  THE  "RUNYMM,  JR,"  SENT  UPON  REQUEST, 

THE   RUNYAN    CONCRETE   MACHINERY  CO. 

75-77  Canal  Street,  CLEVELAND,   OHIO 


The  Troy  Dump  Wagon  Tests 

II.— TESTIXG   THE   COMPLETE   WAGOX 

We  spoke  last  week  of  the  Troy  Waijon  Test  conducted  by  Prof..  W.  K.  Hatt  at  the  Purdue  University  Labora- 
tories. In  fact  a  series  of  tests  was  conducted :  a  complete  wagon  was  tested  and  tests  were  also  made  of  several 
separate  Troy  AVagon  parts.  The  first  test  was  that  of  a  complete  wagon  taken  from  stock  and  rated  to  carry 
safely  a  load  of  8.500  lbs.  The  wagon  box  was  filled  flush  with  sand  and  the  wagon  placed  between  the  vertically 
moving  jaws  of  a  compression  testing  machine.  The  pressure  of  the  machine  came  directly  on  the  sand,  it  did  not 
touch  the  sides  of  the  body,  so  that  the  load  went  down  to  the  bottom  of  the  box  through  the  sand  except  for  such 
part  as  went  directly  into  the  sides  through  the  friction  of  the  sand.     At  a  load  of  72,500  lbs.  the  wagon  failed  by 


i.-iL- sneaniig  oi  liie  luc-ls  ;oining  ihe  steel  ni'ck  plates  to  the  side  boards.  The  rated  UkuI  lor  the  wagon  was  4t 
tons;  it  sustained  a  load  of  36}  tons  or  over  8i  times  the  rated  load  before  breaking.  Then  the  body  failed,  the 
wheels,  axles  and  bolsters  showed  no  signs  of  failure;  the  springs  over  the  rear  axle  showed  no  signs  of  failure;  the 
chains  were  intact;  the  dumping  mechanism  worked  after  the  test  and  dumped  the  load;  the  bottom  of  the  box  had 
jagged  4.37  inches  but  did  not  leak  sand  under  the  test.  These  are  the  summarized  figures  of  the  test;  they  are 
given  in  detail  in  our  pamphlet  describing  the  test,  which  will  be  sent  free  on  request.  In  our  next  advertisement 
we  shall  describe  one  of  the  wheel  tests      Send  for  Catalogue  No   2-E  ,-md  full  report  of  tests 

THE  TROY  WAGON  WORKS  COMPANY 

295  S.  Walnut  Street,  TROY,  OHIO 
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The  long,  continuous  and  successful  use  of 
the  Griffin  Mill  for  pulverLzing  Cement  Rock 
and  Clinker,  Coal,  Phosphate  Rock  and  all 
other  refractory  substances  proves  its  worth. 
Repeatedly  tested  under  the  most  adverse  circum- 
stances it  never  fails  to  accomplish  the  desired 
purpose. 

It  is  being  used  the  world  around  and  invariably 
produces  a  larger  product  of  more  uniform  fineness 
at  less  cost  than  any  other  mill. 

All  we  ask  is  an  opportunity  to  prove  these 
statements  to  you  by  the  evidence  of  the 
largest  manufacturers. 

Write  to-day  for  facts. 

MANUFACTURED  ONLY  BY 


BRADLEY  PULVERIZER  CO. 

92  STATE  ST..  BOSTON 

London  Office,  37  Walbrook,  E.  C. 

Berlin   Office,  60  Friedrich  Stra»»e 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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LIMA   UOCOMOTIVE  &.   mACHiNE   CO   '»   OrFICE,   LIMA,   OHIO 

This  scvor.-Ftnry  ntttrr  bulldlriE:  Is  l)\iUt  throiichnut  accnrdlnc  to  the  K.ihn  System  o 
Rplnlorccd  Concrete.  Foottntis.  cohimn.s.  Im.si'nuT.t  walls,  beams,  and  stairs  are  all  con- 
crete. Floors  and  roof  are  Kahn  Typi- III  Ciinrrrte  ri'inforced  with  Kahn  Trussed  Bars 
Entire  monolithic  frame  veneered  witli  stone  and  pressed  brick.  An  ideal  olllce  building 
nslde  and  out.     Write  lor  copy   'Millw  and  Knundrios."' 


The  Cup  Bar 


"The  'cup     prevents 
the  Hip." 


This  bar  has  the 
greatest  tensile 
strength  for  given 
weight  of  metal  of 
any  deformed    bar. 


We  originate  and  manufacture  material, 
including  the  patented  Kahn  Trussed  Bar, 
Kahn  Expanded  Rar.  Cuj)  Bar,  and  Kahn 
Metal  Lath,  to  meet  every  requirement  of 
Reinforced  Concrete  Construction. 

The  Kahn  System  is  a  method  of  building 
l)ased  on  organized  engineering  .skill,  experi- 
ence and  facilities  for  handling  reinforced 
concrete  construction  in  the  most  eflBcient 
and  economical  way. 

We  co-operate  fully  with  architects,  en- 
gineers and  contractors  in  planning  this  class 
of  work. 


Kahn   Rib  Metal 


(Patented  I 


A  series  of  laterally  constructed  bars  carrying 
[the  load  directly  to  the  supports. 

Rigidly  attached  members  Straight  line  action 

No  waste  Material     ll\erv  ounce  where  most  needed 


Showing  a  single  mesh  of  No.  6   Standard  Kahn 
Expanded  Bars,  reduced  to  1-3  size. 


Kahn  Trussed  Bar 

I'.Kenlcd 

The  best  material  for  reinforcing  Concrete 
where  subicctcd  to  sheer  stresses. 


Write  and   let  us  show  you  how  you  cin  use  reinforced  concrete. 


TRUSSED  CONCRETE  STEEL  CO. 


LONDON 


49  Congress  St.,  DETROIT 


TORONTO 
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TT  TAKES  more  than  steel  bars  and  concrete  to  make  reinforced  concrete. 
■■■     The   two   materials    must    be   so    thoroughly    bonded    together 
that  a  state  of  intimate  stress  relationship   is  established — and 
maintained. 


Reliance  on  a  precarious  surface 

adhesion  is  not  good  engi= 

neering,  to  say  the  least. 

All  tests  show  that 
Corrugated  Bars  have  the 
strongest  bond.     We  will 
gladly  furnish  proof  of  this  state- 
ment upon  request. 

There   is  no  lost  material  for 
bond  only — every  particle   of  metal 
adds  to  the  tensile  strength  of 

CORRUGATED  BARS. 

If  you  contemplate  work  it  will  be  to  your  interest  to  consult  us. 

EXPANDED  METAL  AND  CORRUGATED  BAR  CO.,  '"'''A^e3^?i?e..nAnu.ec'L^°' 


^ 


^ 


>» 


"Anti-Hydro 

A.    LiQtiid 

For 

Cement 
Waterproofing' 

The     H  aus  ling    System 

A  Pi-ocesa  for  rendering  Masonry'  of 
all  kinds  'Water,  Frost,  Gas  and  Mols- 
ttare  Proof  b>'  Cement  Coatings  made 
impervious    with    "  A  NTI  •  H  Y  D  R.  O  " 

TKe    Only 

"Positive  and  Permanent** 

'^^aterproofin^ 

F.    M.    HAUSLING    CO. 

No.  403  >Vest  59tK  St 

NEW  YORK 


High    Elastic    Limit— DuctUity 


Manufactured  by 

Sizes:     Round  Square  and  Twisted.  THE  ROGERS-SHEAR  CO. 

j'c"  to  li"  Warren.  Pa. 

Cut  to  Lengths- Immediate    Shipment   Guaranteed 

HUDSON  STRUCTURAL  STEEL  CO.,  Southern  Boulevard,  N.  Y. 


^ 


^ 


Reiflforcement  (or  (ooaete  Work 

Twisted  Steel         Cold  Twisted  Lug  Bar 
Pin  Connected  Frame  Reinforcement 


Bars  Carried  in  Boston  Stock 

or  Shipment  from  Mill 

Aberthaw   Construction   Co. 

Beacon  Street.  BOSTON.  MASS. 


T- 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 


50 


ENGINEERING-CONTRACTING 


\'.L  XXVIIl.     No.  6. 


When  You  Need   a   Mixer,    buy  the  best  on  the  market-one  that  U  in  every 

Zll — I    way   up-to-date.      Such   a   machine  will  save  you 

moro  monev  than  an  old  style  mixer,  and  give  better  satisfaction  the  year  'round. 

The  American  is  suitable  for  mixing  any  and  every  kind  of  materials  and  is  the  most 

econoTiiical  to  operate. 

The  Atnerion  will  do  your  mixing  perfectly  at  a 
lower  cost  for  labor  and  repairs  than  any  other  mixer  in 
the  whole,  wide  world.      This  is  worth  investigating. 

The  American  is  made  in  four  sizes,  mounted  on 

(skids  or  trucks,  with  or  without  power  equipment.    They  will  be  mounted  for  end  or 
side  discharge.     Catalog  upon  request. 
THE  INTERNATIONAL  C.  FIREPROOFING  CO.,  Columbus,  Ohio 


AMERICAN 

MIXERS 

MIX 


BE  NOT  DECEIVED 


BY  THE  LOUD  SHOUTING  OF  OUR  COMPETITORS 

The  best  concrete  mixer  is  not  the  one  tnal 
makes  the  most  noise. 

McKelvey  Concrete  Mixers 

are  built  for  all  classes  of  work  and  have  more  points  of  positive 
excellence  than  any  other  Write  for  our  Xew  Catalogue  "C" 
and  lei  us  prove  this  to  you. 

The  McKELVEY  MACHINERY  COMPANY 


Cleveland,  Ohio 


^£Ss;:S%:S!l^ 


20  Broadway,  NEW  YORK 
irst  National  Bank  BIdE.,  CHICAGO 
Machesney  Building.  PITTSBURG 

Agents  for  Mixere: 

PERRIN'.  SEAMI.XS  &  CO.    Boston,  Mass. 

J.  JACOB  SHANNON  &  CO..  Philadelphia.  Pa. 

CANADIAN  FAIRBANKS  CO.,  Toronto.  Montreal,  Winnipeg. 
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Cost  Keeping     .    '^'^'^  «'''=  space  in  this 
issue    to    an    article    by 
Not  A 

Magee  Fisher,   on     cost 

Complex  Process  keeping.  This  article  is 
descr\  ing  of  mention  for  the  forcible  man- 
ner in  which  it  makes  the  contention  that 
cost  keeping  on  engineering  work  is  not 
necessarily  a  complex  process.  The  fear 
that  he  will  involve  himself  in  a  compli- 
cated and  expensive  system  of  special  book- 
keeping has  without  doubt  kept  many  a 
contractor  from  taking  up  a  cost  keeping 
system  who  would  otherwise  have  done  so. 
Mr.    Fisher,    however,    stop?    at    the    proof 
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that  cost  keeping  is  not  a  complex  task  if 
it  is  gone  about  in  a  common  sense  man- 
ner. As  w-e  have  pointed  out  many  times, 
cost  keeping,  that  is,  the  mere  task  of 
ascertaining  what  the  unit  costs  of  a  piece 
of  engineering  work  are,  is  only  one  feature 
of  cost  keeping  in  the  broad  application.  A 
cost  keeping  system  should  be,  if  it  is  to 
be  of  the  greatest  value,  a  means  of  keep- 
ing track  of  the  efficiency  of  labor.  While 
it  is  wholly  desirable  that  a  contractor 
should  know  in  detail  what  apiece  of  work 
has  cost  him,  it  is  far  more  desirable  that 
he  should  be  able  to  tell  from  day  to  day 
whether  his  men  are  working  up  to  their 
full  efficiency.  In  a  word,  cost  keeping  as 
applied  to  engineering  work  is  a  direct 
means  for  learning  the  better  management 
of  men.  It  is  from  this  point  of  view  that 
we  recommend  that  our  readers  study  the 
paper  "Cost  Keeping  as  an  Aid  in  Manag- 
ing Men."  published  in  our  issue  of  July 
17  in  connection  with  the  paper  by  Mr. 
Fisher  published  in  this  issue. 


Tests  of  Cold-Twisted    Steel  Rods  for 
Concrete  Reinforcement.''' 

BY  JESSE   J.    SHUMAN.t 

After  several  years'  experience  with  the 
manufacture  of  cold-twisted  steel  bars  for 
concrete  reinforcement  the  writer  feels 
that  there  is  not  enough  definite  informa- 
tion on  the  subject.  These  notes  are  pub- 
lished in  the  hope  that  they  may  help  en- 
gineers to  write  "safe  and  sane"  specifica- 
tions to  govern  the  quality  of  an  important 
material  of  construction.  They  may  also 
be  of  value  to  those  who  are  called  upon 
to  decide  on  the  relative  merits  of  the  nu- 
merous  styles   of  concrete  bars. 

Number  of  Tunis. — The  momemcnt  the 
twisting  machine  has  created  a  permanent 
set  in  the  fiber,  the  steel  has  begun  to  in- 
crease in  strength,  in  the  same  manner  as 
higher  yield-point  and  ultimate  strength 
are  set  up  in  a  bar  when  it  is  slightly 
stretched  in  a  testing  machine.  As  the 
twisting  proceeds  the  yield-point  ascends 
more  rapidly  than  the  ultimate  strength. 
There  is  a  point,  however,  at  which  the 
maximum  strength  of  the  bar  is  reached, 
and  beyond  which  it  is  reduced  somewhat 
before  the  bar  twists  apart. 

The  interesting  behavior  of  half-inch 
squares  of  three  widely  different  grades  is 
shown  in  Table  i.  It  would  clearly  be  a 
mistake  to  specify  a  number  of  turns  ap- 
proaching the  maximum  strength  of  ihe 
steel,  for  the  internal  strains  in  such  a  bar 
are  already  nearly  enough  ^o  destroy  it; 
yet  it  is  not  uncommon  for  engineers  to  do 
this  very  thing.  In  the  writer's  opinion 
the  number  of  turns  should  be  about  half 
the  number  at  which  the  steel  is  at  its 
ma.\inium  strength,  and  in*  the  ordinary 
soft  Bessemer  product  this  means  one  com- 
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plete  twist  in  8  to  10  times  the  she  of  the 
bar;  in  other  words  the  pitch  of  the  twist 
should  be  8  to  10  for  Bessemer  steel  of 
about  60,000  lbs.  tensile  strength.  Basic 
open-hearth  squares  of  similar  grade 
should  have  a  pitch  of  s  to  7  in  order  to 
have  their  best  properties  developed.  If 
carbons  higher  than  ordinary  structural 
grades  are  insisted  upon,  a  proportionate 
concession  must  be  made  in  the  number  of 
twists. 
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Quality. — Excellent  results  have  been  ob- 
tained with  both  Bessemer  and  open-hearth 
steels  of  a  wide  range  of  carbons.  It 
seems  reasonable,  however,  that  the  grades 
that  have  been  found  to  be  best  adapted 
to  structural  work  would  also  be  most  re- 
liable foj  reinforced  concrete.  Bessemer 
steel  containing  carbons  up  to  0.30  or  040 
per  cent  can  be  twisted  successfully,  and 
are  very  high  in  tensile  properties,  but  they 
have  the  same  brittleness  that  constitutes 
the  strongest  argument  against  the  various 
hot-rolled  and  hot-twisted  concrete  bars. 
The  latter  must  be  high  in  carbon  in  order 
to  yield  an  elastic  limit  that  even  ap- 
proaches that  of  the  soft  steel  cold-twisted 
square  rods.  Surely  the  lowest  yield  point 
in  Table  II,  in  which  are  shown  results 
on  soft  Bessemer  bars,  is  high  enough  to 
suit  the  most  exacting  requirements. 

On  low-phosphorus  steel  the  effect  of 
twi?ting  is  not  as  marked  as  on  Bessemer 
steel,  the  behavior  in  this  respect  being 
quite  similar  to  that  of  the  same  steel  when 
cold-rolled  or  cold-drawn.  The  lower  re- 
sults are  readily  raised,  however,  by  carry- 

of  republication  reserved. 
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iiig  tlio  twisting  process  further.  Table 
III  shows  wliat  cnn  be  expected  of  basic 
open-heath  bars  of  55,000  to  65,000  lbs. 
tensile  strength  twisted  an  appropriate 
number  of  turns. 

Manifestly  it  would  be  a  poor  plan  to 
use  open-hearth  steel  softer  than  the  tests 
shown  in  this  table,  but  it  would  be  both 
safe  and  advantageous  to  use  steel  up  to 
about  0.35  per  cent  carbon,  with  phos- 
phorus under  0.04  per  cent. 

Elastic  Limit. — Inasmuch  as  the  function 
of  a  reinforcing  bar  is  performed  inside 
the   elastic   limit,    the    elastic    limit    is    the 

Table  III.— Tests  on  Plain  and  Cold-Twisted 
Steel   Bars,   Open-Hearth  of  65-66,000  Lbs. 
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feature  of  highest  importance  from,  the  en- 
gineer's standpoint.  It  is  here  that  the 
cold-twisted  square  excels  all  hot-finished 
sections  and  must  always  continue  to  do 
so,  for  its  elastic  limit  of  60,  70  and  even 
80  thousand  pounds  permits  the  use  of  less 
steel  for  the  same  service  than  can  be  guar- 
anteed by  its  competitors. 

In  the  testing  laboratory  it  is  necessary 
to  take  unusual  pains  to  observe  the  yield- 
point,  commonly  called  elastic  limit,  for  the 
reason  that  the  beam  of  the  machine  does 
not  always  drop  when  the  point  is  reached 
at  which  permanent  deformation  begins. 
The  machine  should  be  run  not  faster  than 
5^-in.  per  minute,  and  in  the  absence  of 
an  autographic  device  a  pair  of  dividers 
should  be  held  on  the  specimen  until  the 
yield-point  is  observed. 

Proposed  Specifications  for  Cold-iivistcd 
i?<jrf.f.^ Specifications  for  cold-twisted  bars 
should  be  consistent  with  the  behavior  of 
steel  of  known  quality,  and  should  recog- 
nize the  empirical  laws  peculiar  to  the  ma- 
terial. Thus,  to  summarize  and  add  to 
points  made  in  this  paper,  the  following 
suggestions  are  offered  as  a  broad  founda- 
tion for  specifications. 

1.  Process.  Specify  whether  open- 
hearth  steel  should  contain  less  than  4.04 
per  cent  phosphorus  for  basic  and  0.06  per 
cent  for  acid   steel. 

2.  Carbon.  This  should  usually  be  left 
to  the  discretion  of  the  manufacturer,  who 
insists  that  when  carbon  limits  are  named 
the  tensile  requirements  should  be  left 
open. 

3.  Elastic  Limit.  For  squares  ^-in. 
and  smaller,  this  should  be  at  least  65,000 
lbs. ;  for  squares  ^-in.  to  I  in.  at  least 
60,000  lbs.,  and  for  squares  l.^-in.  and 
larger  at  least  55,000  lbs.  Manufacturers 
can   generally     guarantee   minima     values 


somewhat  higher  than  these,  but  the  above 
woidd  be  a  reasonable  specification. 

4.  Ultimate   Strength.     To  be  recorded. 

5.  Elongation.  At  least  5  per  cent  in  8 
ins.  or  12  per  cent  in  2  ins. 

6.  Reduction  of  Area.     To  be  recorded. 

7.  Bend.  Bars  to  bend  cold  around  a 
pin  twice  their  size  without   distress. 

8.  Number  of  Turns.  For  Bessemer 
steel,  one  complete  turn  in  8  to  10  times 
the  size  of  the  square;  for  open-hearth 
steel,  in  5  to  7  times  the  size. 

9.  Number  of  Test  Pieces.  One  ten- 
sion-test specimen  and  one  for  bending 
test  for  each  melt  used  in  each  size. 

10.  Inspection.  .A.11  tests  governing  the 
acceptance  of  material  to  be  made  at  man- 
ufacturer's works.  Inspector  to  have  ac- 
cess to  the  bars  prior  to  shipment,  but  the 
manufacturer  is  not  relieved  thereby  from 
responsibility  for  unsatisfactory  material. 
In  this  connection  it  may  be  stated  that  each 
bar  is  thoroughly  cleaned  by  the  twisting 
process,  and  that  each  piece  is  in  a  large 
measure  tested  at  the  same  time,  as  no  im- 
perfect bar  will  stand  the  cold-twisting 
process. 

Cost  of  Lining  a   1,000   Ft^    Railway 
Tunnel. 

In  our  issue  of  July  17  we  gave  the  cost 
of  'lining  a  single  track  tunnel  with  con- 
crete. We  give  herewith  similar  data  for 
comparative  purposes,  as  several  of  our 
readers  have  asked  whether  the  previously 
given  figures  did  not  represent  an  abnorm- 
ally low  cost,  and,  in  subsequent  issues,  we 
shall  give  still  more  on  the  same  subject. 

This  tunnel  was  lined  with  concrete  side 
walls  and  a  brick  arch,  the  length  of  the 
lining  being  about  1,000  lin.  ft.  The  two 
concrete  side  walls  averaged  3.2  cu.  yds. 
per  lin.  ft.  of  tunnel,  and  the  cost  was  as 
follows  per  cu.  yd. 

PerCu.  iA. 

I.I  bbl.  cement  at $2.00  $2.20 

0.9  cu.  yd.  stone  at 0.60  0.54 

0.5  cu.  yd.  sand  at 0.12  O.06 

Tools  0.04 

Light   0.01 

Falsework,  timber  and  iron 0.07 

Labor  excavating  for  and  building  side 

walls    1.75 

Engineering  and   supt 0.15 

Work  train  service 0.90 

Total   $5.75 

Laborers  received  $2.00  a  day  on  the  con- 
crete work.  We  are  unable  to  give  the  cost 
of  the  labor  in  as  much  detail  as  was  giv- 
en in  our  issue  of  July  17,  but  the  total 
cost  per  cubic  yard  is  nearly  the  same  in 
both  cases.  The  cost  of  the  sand  was 
merely  *  the  cost  of  loading.  Work  train 
service  (90  cts.  per  cu.  yd.  of  concrete) 
covers  the  cost  of  hauling  sand  and  broken 
stone. 

There  were  four  rings  of  brick  in  the 
arch  which  averaged  1.8  cu.  yds.  per  lin. 
ft.  of  tunnel.  The  brick  measures  2j'^x 
3^x8  ins.  The  cost  of  the  brick  arch  was 
as  follows  per  cu.  yd. 


Per  Cu.  Yd. 

Materials : 

I.I  bbls.  cement  at  $2.00  $2.30 

480  brick  at 7 00  iib 

0.4  cu.  yds.  sand  at 0.50  0.20 

Total   $5.76 

I-abor :    Excavating  and     Preparing     for 
'.Arching  and  Moving  Centers: 

0,03  day  foreman  at $4.00  $0.12 

o.oO  day  foreman  at 3.50  0.21 

o.oi  day  timekeeper  at 2.50  0.03 

0.02  day  blacksmith  at 2.50  0.05 

0.27  day  laborer  at z.oo  0.54 

0.39  day  at $2.44  $0.95 

Mixing  Mortar  and  Building  Brick  .-Xrch : 

0.03  day  foreman  at $4.00  $0.12 

0.06  day   foreman  at 3.50  0.21 

0.01  day  timekeeper  at 2.50  0.03 

0.05  day  brick  mason  at. .  . .  3.50  0.18 

0.23  day  brick  niasnu  at ....  3.00  0.69 

0-35  day  laborer  at 2.00  0.70 

0.73  day  at $2.65  $1.93 

Quarrying    Rock    For    and    Filling    Over 
Arch: 

0.07  day  at  $2.15 $0.28 

F.ngineering  and   supt 0.16 

Work  train  service 0.56 

Falsework,  timber  and  iron 0.07 

Tools,   light,    etc 0.05 

Summary  of  Brick  Arch : 

Per  Cu.  Yd. 

Materials    5.76 

Labor,  excavating,  etc 0.95 

Labor,  mix  mortar,  etc 1.93 

Quarrying  rock  and  filling  over  arch..  0.15 

Engineering  and  supt 0.16 

Work  train  service 0.56 

False  work   0.07 

Tools,    light,    etc 0.05 

S9.63 
Summary  of  Tuiniel  Lining : 

Per  Lin.  Ft. 
3.2  cu.  yd.  concrete  sidewalls  at  $5. 72. $18.30 
1.8  cu.  yd.  brick  arch  at  $9.63 17-33 

Total   $35.63 

The  two  portals  were  of  concrete  and 
each  contained  250  cu.  yds.  The  average 
cost  of  each  portal  was  as  follows : 

Per  Portal. 

275  bbls.  cement  at  $2.00 $5-50 

225  cu.  yds.  rock  at  $0.60 1.35 

1 10  cu.  yds.  sand  at  $0.12 0.13 

Work   train   service 1.50 

Lumber   for  forms 0.70 

Labor,  erecting  and  removing  forms..    1.40 
Labor  excavating  for  and  building  por- 
tals       5.00 

Engineeriu?  ;nul   supt 0.50 

Total   $16.08 

This  is  equivalent  to  $6.45  per  cu.  yd.  of 
concrete  in  the  portals.  The  cost  of  two 
portals,  $32.16,  distributed  over  a  tunnel 
1,000  ft.  long,  adds  $3.22  per  lin.  ft.  to  the 
cost  of  the  masonry  lining. 

For  a  more  extended  discussion  of  the 
cost  of  tunnel  lining  the  reader  is  referred 
to  our  issue  of  July  17.  In  a  subsequent 
issue  the  cost  of  lining  a  very  long  tumiel 
will  be  given. 


Port  Elizabeth,  South  Africa,  has  de- 
cided to  undertake  a  large  water-borne 
drainage  scheme.  A  total  amount  of 
$2,680,000  is  to  be  expended  on  the  under- 
taking. 
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A  Simple  System  of  Keeping  and  Re- 
cording Engineering  Costs/' 

UV    .M.VUEE   FISHER. 

The  complication  of  estimating  and  cost 
l;eeping  has  been  unduly  exaggerated,  and 
cost-keeping  especially  is  apt  to  be  confus- 
ing to  the  young  engineer  making  his  debut 
into  the  business  world.  He  is  confronted 
by  a  vast  array  of  systems  and  loose-leaf 
devices  put  forth  by  concerns  more  inter- 
ested in  the_  sale  of  their  particular  sta- 
tionery than  the  welfare  of  their  customer. 
Authors,  too,  who  have  written  on  the  sub- 
ject seem  to  take  delight  in  rendering  it  as 
complex  as  possible;  and  bookkeepers  and 
business  men  generally  deem  their  own 
special  methods  as  too  sacred  to  be  pro- 
faned by  the  uninitiated.  The  costs  of  the 
most  complicated  operation  that  was  ever 
undertaken  can  just  as  readily  be  kept  in  a 
loc  time-book  and  in  a  ledger  composed  of 
sheets  of  blank  paper  as  in  a  $10  outfit.  But 
before  entering  on  the  field  of  accounting 
the   engineer   should   take   a   thorough   les- 


No  purchases  to  be  entered  on  this  page  except  those  chargeable  to 
Operation  of  Dredge. 
Purchases  entered  by  John  Smith. 

Date 
1905 

Items.                               1   Check 
1     Nos. 

By 
Check. 

In 
Curr'cy. 

On 
Acc't. 

Ledger 
Transfs. 

Oct.    16 
18 
18 
20 
21 

Nissen  &  Jacobson,  12  yds.  oilcloth 

Standard  Oil  Co.,  5  gallons  cylinder  oil 

E.  N.  Woodbury  &  Co..  gaskets 

Lamb  Auto  Co..  acetylene 

Smith  &  Sons,  carload  coal.  No.  13.347, . .  . 

$3,80 

3.88 

.78 

2.00 

t78.40 

Total...  . 

Week  ending  October  21.  1905 

$10.46      178.40 

Accounts  divide  themselves  into  two 
classes :  First,  accounts  of  original  entry, 
such  as  "time  books''  and  "purchase  books," 
in  which  employes'  time  and  purchases   of 


tlie  accounts  of  original  entry  can  be  so  ar- 
ranged that  only  footings  have  to  be  copied 
to  the  "ledger"  an  immense  amount  of 
work    and    inaccuracy    is    thereby   avoided. 


Time  kept  by  John  Smith. 

No  time  to  be  entered  on  this  page  excejit  that  chargeable  to 
Operation  of  Dredge  atid  Maintenance  of  same. 

Week  ending  October  2 

1.  1905. 

Initial. 

Name. 

Charge  to. 

S. 

M. 

T. 

W. 

T. 

F. 

S. 

c 
_o 

II 

u 

C 

O  C9 

X2 

1 

11 

S'3 

Roy 

Henr\- 
Burt' 
John 

do 
Harrv 
-Arthur 
Harrv- 

do 
Ed 

James 
Ernest 
J.  W. 

Long,  foreman,  night 

Steffensen.  foreman,  day 

Operation... 

Op 

Op 

Maintenance 
Maintenance 
Op 

5 
10 
10 

10 

lOi 

10 

10 

lOi 

10 

10 

lOi 

Hi 

12i 

llj 

10 

llj 

11 

10 

lOJ 
lOi 
10 

m 

Hi 
12i 
lli 

10 
llj 
11 
10 

lOi 
lOi 
10 

101 
lli 
12i 

Hi 

10 

11* 
10 

lOi 
lOi 
10 

lOi 
HJ 
12i 

10 
114 
11 
10 

lOi 
101 
10 

10 

11 

12 
5 

15 
101 
10 
10 

9 

9 

10 

9 
Hi 
14i 

70 

67 
74 

20 

611 

611 

10 

611 

801 

89 

51 

30 
SO 

30 

30 
20 

'7* 
do 

17} 

171 

171 

do 

17} 

30 

20 

r21.00 
20.10 
14.80 

3.50 
10.76 
10.76 

1.75 
10.76 
24.30 
17.80 

$8.75 
8.75 

do                                  .        . 

Thompson,  day 

Dawley,  fireman,  night.  ...... 

Breher.  day 

Op::.:::::: 

Maintenance 
Op. 

do                 

Op     : 

Clarke,  engineer,  night 

Douglas,  fireman,  night 

Duncan,  night 

Op 

Op 

Op. 

171     1       9.00 

646 

100 

$145.53 

$17.50 

Shifts 

2 
4 

6 

Fair 
Fair 

2 
9 

9 

Fair 
Fair 

4 

Cloudy 
Rainy 

2 

8 

J 

Rainy 

Fair 

2 

8 

7 

Fair 
Cloudy 

2 

7 

7 

Fair 
Fair 

12 
41 

39 

Hours  actually  running,  day  sh 
Hours  actually  running,  night  s 
Day    finished  up  No.    13347   ar 

cars  coal 

State  of  weather,  day 

State  of  weather,  night 

ft 

hift 

id    No.    768 

1  Cu.  yds.  earth  moved 

— 

— 

— 

— 

— 

— 

1200 

son  in  estimating  and  allow  for  it  about 
tivclold  the  time  he  thinks  will  be  re- 
quired. 

•Extract    from   a    paper    published    in    the 
r<.rii.-ll    Civil   Engineer   for   ila\ ,    190?. 


various  sorts  are  entered  when  made ;  and. 
secondly,  accounts  of  final  entry,  to  which 
are  copied  the  items  previously  recorded  in 
the  books  of  original  entry;  the  accounts  of 
final  entry  arc  known  as  the  "ledger."      If 


Ledger  for                                                                        Page  3. 
Operation  of  Dredge. 
This  accoimt  opened  at  commencement  of  operation,  July  15.  1905. 

Date 
190.1. 

Items. 

13 
id 

Ho 

II 

C 

C  3 
ei  o 
SX 

■^ 

Debits. 

Cost. 
Labor. 

Cost 
Supplies. 

Oct.  21 
21 
21 
21 

For\varded 

58 

144 
12 

10,085 
646 

13.781  $2,215.36 
1,200       145.53 

$1,209.13 

10.46 
78.40 

Pay  roll  for  week  Oct.  21    . 

Purchases,  currency 

do          on  acct 

Cars  of  coal  No.  13347— No.  768 

32 

Footing- 

-week  ending  Oct.  21 90 

156 

10,731 

14,981  $2,360.89 

$1.29801 

Such  ,in  arrangement  is  doubly  profitable, 
for  it  obliges  the  accountant  to  decide  be- 
forehand just  what  accounts  he  will  and 
will  not  keep;  then,  having  decided,  it  is 
a  very  simple  matter  to  make  all  the  orig- 
inal entries  chargeable  to  any  given  account 
on  a  page  by  themselves ;  then  at  the  end 
of  the  week  only  the  sum  total  of  the  page 
need  be  copied  to  the  ledger,  and.  if  the 
loose-leaf  system  is  used,  all  pages  of  orig- 
inal entry  chargeable  to  that  account,  from 
the  time  book  and  purchase  books,  can  be 
gathered  together.  But  loose-leaf  books  have 
been  a  constant  source  of  bother,  the  pages 
either  tear  out  or  some  special  kind  of 
punching  and  pajier  have  to  be  purchased. 
Fortunately,  however,  there  have  recently 
appeared  for  sale  substantial  clutch  binders 
capable  of  holding  unpunched  paper  of  any 
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Ledger  for 

Cost  of  MainUnance  of  Dredge. 

This  account  opened  at  commencement  of  Building  of  Dredge,  June  15,  1906. 


Page  2. 


1905. 


Items. 


Forwarded 

Oct.  21  ;  Pay  roll  for  week  ending  Oct.  21 

21  I  Purchases,  by  check 

21  [         do  currency 

21  I         do  ledger  transfers 

Footing — week  ending  Oct.  21 


as 


30 


Debits. 


S  i      Cost 

^X       Labor, 


1,951     t436.22 
100         17.50 


2,051     S453.72 


Cost 
Supplies. 


$913.57 

101.17 
22.50 
30.00 


;i, 067.24 


Credits 


kind  and  in  such  shape  that  the  whole  out- 
fit may  be  handled  as  conveniently  as  a 
bound  book. 

Accounting  is  not  an  easy  subject  to 
write  about  intelligently,  but  the  writer 
thinks  that  if  any  one  interested  will  study 
the  sample  pages  of  accounts  shown  here- 
with he  will  be  able  to  acquire  the  salient 
points.  The  illustration  taken  is  the  cost 
account  of  a  dredging  operation  which  the 
contractor  not  only  wished  to  keep  separate 
from  his  other  operations  going  on  at  the 
same  time,  but  to  subdivide  so  as  to  ascer- 
tain separately  the  cost  of  setting  up,  of 
operating  and  of  maintaining  the  plant. 

For  this  purpose  he  decided  on  two  ac- 
counts as  sufficient,  one  entitled  "operation" 
and  one  "cost  and  maintenance." 

First,  in  the  "purchase  book"  were  enter- 
ed all  the  purchases,  which,  for  the  benefit 
of  the  bookkeeper,  were  classified  into 
"check,"  "currency,"  "account"  and  "ledger 
transfer"  purchases.  Secondly,  in  the  "time 
book"  were  recorded  the  time  of  the  em- 
ployes, the  state  of  the  weather,  the  actual 
time  operating,  the  progress  of  the  work 
and  other  items  of  import.  Then  each 
week  the  sum  totals  were  carried  to  the 
two  ledger  accounts,  where  all  functions  of 
the  work  could  be  analyzed  week  by  week. 
Observe  the  separate  columns  for  each  func- 
tion— one  for  coal  burnt,  one  for  shifts 
worked,  one  for  man-hours,  one  for  cubic 
yards  moved,  one  for  labor  cost  and  one  for 
material  cost. 

The  contractor's  confidential  bookkeeper 
also  week  by  week  posted  off  from  the 
"time"  and  "purchase"  books  all  cash  items 
to  his  cash  book  and  all  "accounts"  and 
"ledger  transfers"  to  their  proper  places  in 


the  "ledger,"  thus  completing  a  balanced  or 
so-called  "doubje  entry"  ledger. 

Then  when  the  work  of  dredging  was 
finally  finished  the  contractor  abstracted  the 
cost  for  future  reference  as  follows,  thus 
completing  his  records : 

Many  engineers  might  find  it  convenient 
to  keep  similar  cost  abstracts  of  work 
valuable    to   them   in    a    small    card   index. 


of  the  labor,  of  the  material,  of  the  de- 
preciation on  the  plant,  of  rent,  of  travel- 
ing expenses,  etc.  The  amount  of  the  work 
may  be  measured  in  units  such  as  cubic 
yards  of  earth  excavated,  lineal  feet  of  road 
built,  or  in  per  cents  of  completion,  as  in 
the  case  of  a  house  where  the  architect 
specifics  that  it  is  40  per  cent  completed. 

If  the  contractor  has  spent  50  per  cent  of 
the  money  doing  40  per  cent  of  the  work, 
he  is  apt  to  have  the  cold  shivers.  .As  fre- 
quently happens,  he  does  not  discover  this 
until  the  facts  have  become  ancient  his- 
tory. 

This  is  one  wrong  way  of  cost  keeping, 
lie  might  better  have  not  kept  any  accounts 
at  all,  for  what  good  were  they? 

I  have  taken  a  house  as  an  illustration, 
but  many  of  my  readers  can  bring  to  mind 
some  railroad  or  other  large  undertaking 
that  has  come  to  grief  from  the  same  cause. 
Too  much  stress  cannot  be  laid  on  the  im- 
portance of  entering  all  items  of  expense 


Xo  purchases  to  be  entered  on  this  page  except  those  chargeable  to 
Cost  and  Maintenance  of  Dredge. 

Purchases  entered  by  John  Smith. 

Date                                     T,^„^                                       Check    ,       By 
1905                                     ^^^"^-                                       Nos.     1  Check. 

In             On      '  Ledger 
Curr'cy.  |    Acc't.      Transfs. 

Oct.    16 
17 

American  Steel  &  Wire  Co..  cable 201 

Novelty  Iron  Works  bill  to  date.                            203 

t31.00 
70.17 

1 

17 

20 
21 

From  materials  charged  to  Stock  Acct. 

2-7"  X  16"  X  32'  timbers i 

Lamb  .Auto  Co.,  acetylene  lantern ! 

Ne\nne  Hardware  Co.,  Crosby  clamps ' 

i 
1 

1 

$20,00 
2.50. 

1 

$30.00 

Total...  J  Week  ending  October  21.  1905 1 

$101.17  1   $22.50  1                 >   $30.00 

wliich  would  hold  such  records  for  a  life- 
time and  yet  never  be  bulky.  It  seems  as 
thougli  printed  matter  and  other  records 
accumulate  so  fast  that  the  average  indi- 
vidual is  completely  "swamped"  and  gains 
no  benefit  from  his  records,  whereas,  if  the 
essential  points  were  abstracted  in  compact 
form  he  could  have  them  always  at  hand. 

As  illustrated  above,  the  cost  of  any  giv- 
en piece  of  work  is  ascertained  by  adding 
together  the  various  items,  such  as  the  cost 


Earthwork — Dredge  Operation. 


(.Abstract  of  Cost.; 


1905. 


Location — Mississippi  Valley. 

Nature  and  extent — Railway  embankment  2,000  feet  long  and  12  feet  high;    borrow  pit  along  side 

and  parallel  with  same. 
Material — Sand  and  silt  of  Yankee  River  Delta. 


Total  yards  moved ...  

Shifts  worked  (ten-hour)  

Cu.  yards  per  shift .  . .'..'.... 

Total  cost 

Cost  per  yard — total 1 

do.         — operation  wages 

do.         — operation  coal 

do.  — ^operation  repairs 

do.         — cost  of  plant  wages , 

do.         — cost  of  plant  matetiat 

Pounds  of  coal  burned 180  ,000 

Pounds  per  yard  moved. .  .  : 12 

Average  rate  of  wages  per  hour  ~-^' 


14,9S1 

156 

96 

.$5179.86 

34.6c. 

15.8 

1.7 

7.0 

3.0 

7.1 


inslnntcr  and  in  keeping  the  accounts  up  to 
date. 

Another  wrong  way  of  cost  keeping  is  to 
keep  too  many  cost  accounts,  the  resulting 
work  being  so  vast  as  to  be  a  burden.  Many 
persons  fail  to  realize  the  amount  of  W"ork 
involved  in  accounting;  and  this  work  is 
apt  to  be  greatly  increased  unless  the  books 
are  carefully  checked  and  balanced  at  fre- 
quent intervals. 

Estimating  is  almost  the  reverse  of  cost 
keeping.  The  work  to  be  estimated  is 
measured  up  into  suitable  units  and  tabu- 
lated. This  is  called  "taking  off."  The 
estimated  cost  of  each  unit  is  then  applied 
and  the  amount  in  dollars  set  out  in  the 
cost  column.  This  is  called  "extending." 
This,  then,  is  the  engineer's  estimated  cost 
of  the  work  to  which  the  business  depart- 
ment adds  various  amounts  for  overhead 
cost,  profit,  insurance  against  accidents,  in- 
terest, etc.  Many  business  men  arc  said 
to  add  a  liberal  per  cent  for  underestimat- 
ing on  the  part  of  their  engineer.  F.xpe- 
rience  in  paying  the  bills  of  underestimated 
work  is  a  sure  but  costly  road  to  accuracy 
in  estimating. 
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Method  and  Cost  of  Mixing  and  Lay- 
ing Bituminous  Concrete  for   a 
MiU  Floor. 

In  laying  tar  concrete  base  for  wood 
covered  mill  floors,  the  common  practice  is 
to  use  a  mixture  of  steam  cinders  aggregate 
and  coal  tar  binder,  and  to  mix  the  mate- 
rials by  hand.  A  departure  from  this  prac- 
tice is  recorded  by  Mr.  C.  H.  Chadsey, 
Construction  Engineer,  Northern  Alumi- 
num Co.,  Ltd.,  Shavvinigan  Falls,  P.  Q., 
Canada,  in  laying  17,784  sq.  ft.  of  mill 
floor.  A  sand,  broken  stone  and  tar  mix- 
ture was  used  and  the  mixing  was  done 
with  a  Ransome  mixer.  The  apparatus 
used  and  the  mode  of  procedure  followed 
were  as  follows: 

Two  parallel  8-in.  brick  walls  26  ft.  long 
were  built  4  ft.  apart  and  2'4  ft.  high  to 
form  a  furnace.  On  these  walls  at  one  end 
was  set  a  4x6x2  ft.  steel  plate  tar  heating 
tank.  Ne.Kt  to  this  tank  for  a  space  of 
4x8  ft.  the  walls  were  spanned  between  with 
steel  plates.  This  area  was  used  for  heat- 
ing sand.  Another  space  of  4x8  ft.  was 
covered  with  I'/z  in.  steel  rods  arranged  to 
form  a  grid ;  this  space  was  used  for  heat- 
ing the  broken  stones.  The  grid  proved 
especially  efficient,  as  it  permitted  the  hot 
air  to  pass  np  through  the  stones,  while  a 
small  cleaning  door  at  the  ground  allowed 
the  screenings  which  dropped  through  the 
grid  to  be  raked  out  and  added  to  the 
mixture.  A  fire  from  barrel  staves  and 
refuse  wood  built  under  the  tank  end  was 
sufficient  to  heat  the  tar,  sand  and  stone. 

For  mixing  the  materials  a  Ransome  mixer 
was  selected  for  the  reason  that  heat  could 
be  supplied  to  the  exterior  of  the  drum  by 
huilaing  a  wood  fire  underneath.  This  fire 
was  maintained  to  prevent  the  mixture  from 
adhering  to  the  mixing  blades,  and  it 
proved  quite  effective,  though  occasionally 
they  would  have  to  be  cleaned  with  a  chisel 
bar,  particularly  when  this  aggregate  was 
not  sufficiently  heated  before  being  admitted 
to  the  mixture.  A  little  "dead  oil"  applied 
to  the  discharge  chute  and  to  the  shovels, 
wheelbarrows  and  other  tools  effectually 
prevented  the  concrete  from  adhering  to 
them. 

The  method  of  depositiing  the  concrete 
was  practically  the  same  as  that  used  in 
laying  cement  sidewalks.  Wood  strips  at- 
tached to  stakes  driven  into  the  ground  pro- 
vided templates  for  gaging  the  thickness 
of  the  base  and  for  leveling  off  the  surface. 
The  wood  covering  consisted  of  a 
layer  of  2-in.  planks,  covered  by  matched 
hardwood  flooring.  In  placing  the  plank- 
ing, the  base  was  covered  with  a  ^-in.  layer 
of  hot  pitch,  into  which  the  planks  were 
pressed  immediately,  the  last  plank  laid  be- 
ing toe-nailed  to  the  preceding  plank  just 
enough  to  keep  the  joint  tight.  After  a 
few  minutes  the  planks  adhered  so  firmly 
to  the  base  that  they  could  be  removed  only 
with  difficulty.  The  hardwood  surface  was 
put  on  in  the  usual  manner. 

The  prices  of  materials  and  wages  for  the 
work  were  as  follows  : 
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Pitch,  bulk,  per  lb ; .  .$0.0075 

Gravel  per  cu.  yd 1.50 

Spruce  sub-floor,  per  .M.  ft.  B.  M....  15.00 
Hardwood  surface,  per  M.  ft.  B.  M.. 33.00 

Laborers  per  lo-hour  day 1.50 

Foreman,  per  lo-hour  day 4.00 

Carpenters,  per  lo-hour  day 2.00 

At  these  prices  and  not  including  a 
small  administration  cost  or  the  cost  of 
tools  and  plant,  the  cost  of  the  floor  con- 
sisting of  4^4  ins.  of  concrete,  2  ins.  of 
spruce  sub-flooring  and  Ji  in.  hardwood  fin- 
ish was  as  follows  per  sq.  ft. : 

P'tcli   $0.04 

Gravel  „  „, 


Spruce,  for  sub-floor  0.03 

Hardwood  for  surfacing 0.035 

Labor,  mixing 0.03 

Labor,  laying   0.015 

Carpenter  work O.025 


Total  per  sq.  ft $0,195 


Economics    of    Reinforced    Concrete. 
Floor  S  abs. 

A.   E.  BUDEI.I,.* 

As    a    result    of    close    observation    and 
careful  preservation  of  cost  data  in  a  re- 
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be  computed  at  the  same  unit  prices  that 
were  obtained  on  the  work.  It  might  be 
said  at  this  point  that  the  above  men- 
tioned data  can  be  applied  with  equal  ac- 
curacy to  any  design  with  floor  loads  under 
200  lbs.  per  sq.  ft.,  since  the  cost  of  the 
floor  will  increase  almost  in  direct  ratio 
with  the  increase  in  material  used.  It  is 
acL-ordinRly  applicable  to  all  floor  work  in 
apartment  houses,  warehouses  and  light 
machinery  buildings. 

.■\  span  of  12  ft.  was  used,  as  this  is  a 
common  span  met  with  in  tile  and  beam 
construction,  and  is  just  twice  the  usual 
span  met  with  in  slab  construction.  This 
facilitates  the  comparison  and  approaches 
the  conditions  most  generally  experienced. 
.■\s  the  actual  observation  were  made  on  a 
slab  with  12  ft.  span  I  will  first  consider 
such  a  slab  in  my  comparison  and,  later, 
show  the  economy  in  inserting  an  inter- 
mediary beam  to  reduce  the  span  to  6  ft. 

In  the  design  of  the  slab  the  resistance 
of  the  concrete  to  tension  was  taken  into 
consideration,  as  it  undoubtedly  performs 
an  appreciable  amount  of  work  in  such 
a  case,  and  the  comparison  would  not  be 
true    to   the    most    economic   design — com- 
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Tvvo  f'Baf-5 
Solid    Slab    Floor.    Dead    Weight    85    Lbs. 
Per   Square    Foot. 

cent  building  operation,  an  interesting  com- 
parison was  obtained  between  the  actual 
cost  respectively  of  the  ordinary  type  of 
slab  floor  and  what  is  commonly  called  the 
combination  tile  and  beam  system.  Al- 
though the  two  floors  mentioned  were 
built  to  carry  a  light  floor  load  of  50  lbs. 
per  sq.  ft.,  it  will  be  easy  to  apply  the  re- 
sults obtained  to  a  more  usual  design  in 
which  the  live  loads  will  be  taken  at  100 
lbs.  per  sq.  ft.  The  labor  on  forms  can 
be  taken  as  the  same  in  either  case  as  an 
increase    of    50    lbs.    per    sq.    ft.    will    not 
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Combination   Tile  and   Beam    Floor,   Dead 
Weight   50   Lbs.   Per  Square    Foot. 

patible  with  safety— that  can  be  employed 
in  either  case.  In  the  case  of  the  tile  and 
beam  design,  however,  the  tensile  resist- 
ance of  the  concrete  was  ignored  as  it 
should  be  in  a  concrete  T  section  where 
there  is  a  tendency  to  shear  along  the  more 
or  less  imperfect  joint  usually  caused  by 
the  later  application  of  the  top  coating  of 
concrete  over  the  tile.  ."Mthough  these  con- 
ditions of   design   favor  the  slab  construc- 


Views  of  Combination  Tile  and   Concrete  Beam    Work    Under   Construction. 

change  this  item  to  any  appreciable  extent.  tion   to   some   extent   it    is   a   fact   that   the 

.\11    material    and    labor   on    concrete    will  combination  tile   and  beam   system  can  be 

•95  Liberty  St..  New  Tork.  \y»\\\.  more  cheaply  than  the  former,  within 
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tlic    limits    before    mentioned,    and    this    is 
shown  in  the  collowing  calculations : 

The  required  thickness  of  slab  for  a 
span  of  12  ft.  and  live  load  of  :oo  lbs.  per 
sq.  in.  is  easily  determined  by  the  com- 
mon theory  of  fixurc.  Taking  into  ac- 
count the  conditions  previously  mentioned, 
we  assume  that  the  co-efficient  of  elas- 
ticity of  concrete  in  tension  equals  one- 
half  of  the  coefficient  of  elasticity  of  the 
same  material  in  compression. .  By  making 
use  of  the  equations  derived  from  the  gen- 
ral  expression 
(  d  10  Es  I  do 

\    2dA, -u-^    2dA,  H \      2dA.,  =  o 

(  o  I  h  -  di         E,  (  da  -  h,> 

(Prof.  Burr's  Resistance  of  Metals), 
we  obtain  a  required  slab  thickness  of  7 
ins.  with  1.3  sq.  in.  of  reinforcing  steel 
per  ft.  of  cross-section.  By  the  same 
method  wc  obtain  a  depth  of  floor  equal  to 
8  ins.  for  tile  and  beam  construction  to 
carrj-  the  same  loading  over  the  same  span. 
As  the  dead  weight  of  the  tile  and  beam 
floor  is  35  lbs.  lighter  per  sq.  ft.  than  that 
of  the  slab,  the  supporting  girders  can  be 
made  lighter. 

We  are  now  in  a  position  to  compare  the 
costs  of  the  two  systems  by  the  following: 
Slabs — 7   ins. 

Cost  per  sq.  ft. 

Lumber — slab    ■  • . .  .$0,055 

Girders    01 

Props    02 

$0,085    $0,085 

Concrete — Slab .11 

Girders    03 

.14  .14 

Steel— Slab    045 

Girders    •  ■ .035 

.08  .08 

Labor — Forms    

Slab  and   girders 

Props     .09 

Labor — Concrete     

Slab    044 

Girders    . 013 

•OS7         057 

Total     $0,452 

Tile  and  Beam — 8  ins. 

Cost  per  sq.   ft. 

Lumber — slab    $0,035 

Beam 01 

Props    015 

.06  .06 

Concrete — Slab    05 

Beam    025 

075        .075 

Steel— Slab 035 

Girders     .........,.; 035 

.07  .07 

Tile — 6  in.  in  place .055 

Labor — Forms,    slab,    includ- 
ing beams  and  props.. 065 

Labor — Concrete,    slab 05 

Girders     008 

.058        .058 

Total    $0,383 

This  shows  quite  a  difference  in  favor 
of  the  tile  and  beam  construction.  If  now, 
however,   we  insert   an   intermediary  beam 


in  the  case  of  the  slab,  as  explained  pre- 
viously, we  can  cut  down  this  difference  to 
a  certain  extent.  The  cost  of  such  an  ar- 
rangement follows.  In  this  case  we  should 
only  require  a  slab  4  ins.  thick,  with  steel 
amounting  to  6  sq.  ins.  per  ft.  of  cross- 
section.  Girders  would  be  reduced  in 
size  individually,  but  would  contain  about 
one-third  more  material: 

.'ilahs  IVilh  Intermediary  Beam. 

Cost  per  sq.  ft. 
Lumber — 

Slab     • $0,055 

Girders     015 

Props    02 


.09      $0.09 
Concrete — 

Slab 06 

Girders     04 


Steel- 
Slab    .. 
Girders 


L;il)or — Forms 

Slab    and   girders. 
Labor — Concrete 

Slab    

Girders    


025 

045 


07 


.03 
.02 


•OS 


.10 


•07 

.125 


•OS 


Total     $0,435 

Hence,  with  all  the  assumptions  in  favor 
of  the  slab  construction  we  still  have  an 
appreciable  saving  in  the  combination  tile 
and  beam  system.  In  slab  design  the  ten- 
sile resistance  of  concrete  is  very  often 
ignored,  and  this  would  throw  the  balance 
still  more  in  favor  of  the  other  system. 
There  is,  also  a  greater  salvage  of  lumber 
in  the  tile  and  beam  construction,  in  fact 
the  centering  can  be  used  over  and  over, 
as  there  is  practically  no  fitting  or  nailing 
necessary. 


An   Improved  Sleeve   for   Dredge  De- 
livery Pipes. 

Ill  hydraulic  dredge  work  the  delivery 
of  the  dredged  material  to  the  dumping 
ground  is  made.  Through  coupled  lengths 
of  steel  pipe  carried  on  floats  on  the  water 
and  laid  along  the  ground  on  land.  Flexi- 
bility is  a  necessary  requisite  of  this  de- 
livery pipe  since  it  must  accommodate  il- 


I'lrst,  short  lengths  of  plain  leather  hose 
called  "Dutch  sleeves"  were  used.  But 
owing  partly  to  rapid  wear  and  tear  of 
their  exterior  surfaces  produced  by  ini- 
pdct  and  abrasion  against  the  ground  (for 
such  sleeves  arc  in  constant  vibratory  mo- 
tion following  the  variations  of  stream 
pressure  when  in  use),  and  particularly 
owing  to  the  high  internal  pressure  and 
the  wear  produced  by  the  dredgings.  thesc- 
sleeves  were  found  to  give  out  verj-  quick- 
ly. The  weaker  parts  of  the  leather  bulged 
out  under  pressure,  forming  pockets  for 
gravel  and  detritus,  which  churning  about 
under  the  stream  action,  soon  wore  holes 
through  the  sleeve  walls. 

To  overcome  these  defects,  articulated 
metal  couplings  were  used  forming  regular 
knee  joints,  with  cupped  female  and 
spherical  male  connecting  pieces,  similar  to 
the  universal  ball  and  socket  joints  of 
flexible  shafts.  While  very  satisfactory  for 
delivering  water,  these  couplings  were 
found  cxcedingly  troublesome  when  the 
dredgings  contained  any  sand,  gravel  or 
detritus,  as  these  materials  lodged  between 
the  bearing  surface,  impeding  all  articulate 
action.  Thus  the  flexibly  jointed  pipe 
line  would  become  rigid,  resulting  in 
broken  flanges  or  flange  bolts,  destroying 
the  continuity  of  the  delivery  line. 

In  the  pipe  above  illustrated  in  the  ao- 
companying  cut  the  faults  of  both  the  or- 
dinary leather  sleeve  and  of  the  ball  and 
socket  joint  are  claimed  to  be  overcome  by 
returning  to  the  principle  of  the  leather 
sleeve  and  armoring  it  against  wear.  As- 
is  indicated  by  protecting  and  strengthen- 
ing the  leather  or  rubber  sleeve  by  njeans 
of  an  articulated  coating  of  galvanized  steeT 
wires  of  rather  heavy  gage,  external  wear 
and  impact  are  resisted  while  strength  is- 
given  to  the  sleeve  to  withstand  the  pres- 
sures occurring  in  practice,  and  to  prevent 
the  bulging  or  pocket-forming  action  which 
had  proved  so  disastrous  to  the  unprotect- 
ed leather  slee\-es.  The  interlinked  or 
plaited  wire  covering  is  similar  to  the 
ancient  coats  of  chain  mail,  except  that  the 
links  here  do  not  permit  movement  in  all 
directions,  having  only  longitudinal  play  or 
freedom  of  motion  in  the  direction  of  the 


self  to  the  irregularities  of  the  ground  and  pipe   line's   extension.     This   gives   the  ar- 

the   movements   of   the   dredge   and    floats.  mor  sufficient  flexibility  to  enable  it  to  fol- 

To  secure  this  flexibility  various  styles  of  low  all  the  curves  or  bends  of  the  leather 

flexible   couplings   have   been   devised.     At  or   rubber  sleeve,   while  at   the   same   time 
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tending  to  support  or  maintain  it  in  any 
given  position.  Larger  sizes  are  reinforced 
with  iron  straps  or  girths,  spaced  from  ll-i 
to  2  feet  apart. 

As  shown  in  this  illustration,  galvanized 
iron  or  steel  flanges  are  secured  to  each 
end  of  the  sleeve  by  a  set  of  through  bolts, 
the  nuts  and  heads  of  which  bear  on  rub- 
ber or  leather  washers.  The  inner  sleeve 
proper,  usually  of  rubber  in  the  latest  de- 
signs, is  carried  through  and  past  the 
flange,  where  it  is  flared  out  into  a  flange, 
forming  a  collar  or  gasket  continuous  with 
the  inner  hose  proper.  This  makes  a 
water-tight  joint  with  the  flanges  of  the 
rigid  pipe  sections  and  prevents  leakage  be- 
tween the  gasket  and  hose  proper,  as  well 
as  the  possible  lodgment  of  sand  between 
gasket  and  flange.  Sleeves  20  ins.  in  di- 
ameter will  carry  120  lbs.  per  sq.  in.  in- 
ternal pressure.  When  the  leather  or  rub- 
ber lining  is  worn  out  a  new  one  can  be 
inserted.  This  coupling  is  sold  by  the  New 
York  Flexible  Metallic  Hose  &  Tubing  Co. 
of  Xew  York  city. 


LETTERS  TO  THE  EDITOR. 


Improvements  in  Asphalt  Paving. 

Sirs  : — Recent  progress  in  asphalt  paving 
js  the  topic  dealt  with  in  a  paper  read  be- 
fore the  Xew  York  Section  of  the  Society 
•of  Chemical  Industry  by  Clifford  Richardson 
and  published  in  your  issues  of  June  26 
.and  July  30.  Statements  coming  from  the 
director  of  a  laboratory  that  has  been  main- 
tained for  nearly  twenty  years  to  investi- 
gate such  subjects  at  an  expense,  it  is  be- 
lieved, of  about  $30,000  annually,  are  bound 
to  be  received  with  attention.  The  author 
■of  the  paper  describes  certain  improvements 
in  foundation,  binder  and  surface,  which,  the 
readers  m-iy  logically  assume  would,  if  they 
-had  been  adopted  some  years  ago,  result  in 
a  more  satisfactory  pavement  than  there 
are  now  existing.  The  inference  that  the 
adoption  of  specifications  incorporating  cer- 
tain changes  that  are  recommended  would 
necessarily  result  in  a  much  better  grade 
•of  pavement  than  many  now  laid,  does  not 
seem  to  the  writer  to  be  justified.  While 
not  denying  that  pavements  laid  in  accord- 
ance with  the  suggested  changes  might  be 
better  on  some  streets,  the  writer  is  of 
the  opinion  that  the  condition  of  asphalt 
pavements  complained  of  in  many  cities  is 
due  to  an  entirely  different  cause.  In  his 
opinion  and  in  that  of  many  others  compe- 
tent to  judge,  the  fault  is  due  to  the  com- 
mercial conditions  existing  from  about  the 
year  1895  until  recently,  namely :  compe- 
tion  that  has  forced  the  price  of  pavement 
below  cost,  due  to  the  entrance  into  the 
business  of  many  new  people  who  believed 
that  it  was  very  profitable.  Previous  to 
this  time,  the  business  had  been  carried  on 
for  the  most  part  on  a  high  plane,  so  far  as 
workmanship  was  concerned,  making  strict 
inspection  on  the  port  of  the  purchasing 
municipality     unnecessary.        Low      prices 


changed  all  this,  and  the  cities  that  so 
readily  opened  their  specifications  to  admit 
unrestricted  competition  of  inexperienced 
contractors  handling  untried  asphalt,  were 
in  no  position  to  pay  heed  to  this  hitherto 
needless  admonition  of  the  lawyers:  "caveat 
emptor."  The  purchasers  did  not  look  out; 
the  contractors  did  the  best  they  could  for 
themselves,  and  in  spite  of  slighted  work 
and  scant  materials,  miles  and  miles  of 
pavements  were  laid  at  less  than  cost.  It 
is  from  the  consequence  of  this  poor  work, 
rather  than  the  need  of  improved  specifi- 
cations, from  which  the  public  in  many 
places  is  now  suffering.  That  this  is  recog- 
nized in  many  quarters  is  evident  from  the 
fact  that  many  city  governments  are  estab- 
lishing testing  stations,  planning  to  do  their 
own  work  or  otherwise  arrannging  to  as- 
sume responsibility  for  the  quality  of  pave- 
ments. 

To  go  into  the  matter  in  detail,  a  Port- 
land cement  concrete  face  is  recommended 
in  all  instances  and  there  certainly  is  no 
objection  to  such  a  base.  However,  any 
immovable  base,  with  a  rough  surface,  an- 
swers the  purpose  equally  well.  To  secure 
this  nothing  is  more  important  than  rolling, 
when  the  subsoil  is  of  such  character  as  to 
admit  of  good  rolling.  Some  soils  are  soft 
or  shifting  and  cannot  be  properly  rolled. 
If  the  subsoil  is  well  rolled  it  is  difficult 
to  see  why  a  natural  cement  is  not  just  as 
good  as  a  Portland  cement  base,  and  there 
are  miles  of  good  pavements  laid  on  such  a 
base  bearing  testimony  to  the  fact  that  it 
is  as  good.  As  to. the  use  of  paving  stones 
for  a  base,  that  depends  somewhat  on  the 
paving  stones.  If  the  pavement  is  laid  over 
paving  stones  that  have  been  in  place  undis- 
turbed for  years,  it  is  doubtful  if  any  defects 
will  develop  on  account  of  defective  base,  if 
the  stones  are  sufficiently  covered  with 
binders.  When  the  stones  are  all  taken  and 
relaid,  then  the  question  comes  up  as  to  the 
method  of  relaying.  If  the  stones  were 
laid  on  the  flat  side,  as  was  some  times  done 
in  New  York  City,  where  the  specifications 
did  not  permit  of  such  work,  the  results 
were  bad.  Where  the  stones  were  laid 
end  up,  but  laid  hurriedly  and  improperly 
rammed,  defects  have  developed  on  streets 
of  considerable  traffic.  Manj'  yards  of  pav- 
ing stone  have  been  laid  in  New  York  at 
the  rate  of  80  or  even  100  yards  per  day 
to  the  paver  and  with  only  one  rammer  to 
two  or  three  pavers.  This  is  not  good 
work.  It  is  an  error  to  attribute  the  faults 
of  such  work  to  defective  specifications  as 
to  base. 

There  are  streets  in  New  York  now  de- 
fective where  the  paving  stones,  perhaps 
well  enough  laid,  were  insufficiently  covered 
with  binders.  In  the  days  previous  to 
those  of  sharp  competition,  binder  was  used 
liberally,  if  two  inches  seemed  to  be  needed 
it  was  used.  Later,  when  prices  were  low, 
a  specially  screened  fine  stone  was  used,  so 
that  the  binder  could  be  pulled  out  to  the 
minimum  thickness  permitted  by  the  speci- 
fications and  the  inspectors.    The  principal 


cause  of  poor  pavements  laid  over  stone  in 
New  York  City  is  the  insufficient  thickness 
of  the  binders.  As  to  the  advantages  of  a 
binder  in  which  the  voids  arc  filled  with 
sand  or  stone  dust.  Probably  such  a 
composition  is  best  on  streets  having  car 
tracks  where  there  is  always  danger  of 
water  working  in  along  the  car  rails  follow- 
ing the  binder's  course  and  disintegrating 
the  pavement.  A  very  excellent  binder 
used  to  be  made  however  by  allowing  the 
dust  formed  in  crushing  stone  to.  go  in 
with  the  binder  stone.  In  later  days,  when 
economy  of  first  cost  had  to  be  put  above 
everything  else,  the  dust  was  carefully  re- 
moved from  the  binder  stone  in  order  that 
a  rich  looking  binder  could  be  made  with 
a  smaller  per  cent  of  asphalt.  The  amount 
of  asphalt  was  often  reduced  to  50  or  60 
pounds  to  the  cubic  yard.  In  order  to 
avoid  the  dangers  of  poor  binder  it  is  not 
necessary  to  specify  that  the  voids  of  the 
binder  stone  shall  be  filled.  Besides  there 
is  danger— time  alone  would  tell  how  great 
it  is — that  if  the  binder  is  too  rich  and  has 
an  e.xcess  of  fine  material,  that  the  material 
would  push  about  and  cause  the  pavement 
to  even  as  readily  as  it  did  when  an  all 
sand  cushion  was  used  between  the  base 
and  surface. 

In  the  matter  of  surface  mixtures,  prob- 
ably the  work  of  Mr.  Richardson's  labora- 
tory has  done  more  valuable  work  than  in 
respect  to  base  and  binder.  The  excellent 
formula  for  sand  grading  announced  some 
years  ago  was  a  more  definite  expression 
of  what  was  to  be  desired  than  had  hither- 
to been  made.  No  doubt  it  marked  a  real 
advance  in  the  business.  However  it  seems, 
that  in  some  instances  it  has  to  be  modi- 
fied, due  at  times  to  a  certain  "balling  up" 
of  the  mixture.  It  is  not  impossible  that 
this  balling  up  may  call  attention  to  a 
matter  whose  importance  is  not  inferior  to 
the  question  of  regular  sand  grading.  This 
is  a  matter  more  or  less  known  to  every 
practical  man,  which  the  writer  has  been 
in  the  habit  of  defining  as  the  "raking  point" 
of  the  mixture,  having  in  view  in  selecting 
that  term  the  melting  point  or  flowing  point 
of  an  asphalt  cement.  For  any  asphalt  mix- 
ture made  of  a  given  asphalt  cement,  then 
there  is  a  temperature  at  which  the  mixture 
should  rake  out  smoothly.  For  Bermudez 
asphalt  of  65  Don  penetration,  that  tempera- 
ture should  be  about  280°  F.  Assuming  then 
that  the  mixture  should  rake  freely  without 
balling  up  at  a  temperature  stated  and 
that  the  penetration  of  the  cement  is  as 
stated,  the  writer's  idea  is  that  any  paving 
mixture  composed  of  such  a  sand  grading 
as  to  rake  freely  at  that  temperature,  and 
not  a  lower  temperature,  is  the  proper  sand 
grading.  Such  a  sand  mixture  might,  in 
many  instances,  compare  to  a  Richardson 
grading;  if  it  did  not,  in  the  writer's  opin- 
ion, it  would  be  better  than  a  Richardson 
grading.  However,  admitting  the  improve- 
ments in  surface  mixture  in  recent  years, 
even  if  commercial  reasons  have  often 
caused  an  insufficient  percentage  of  bitumen 
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to  be  used,  it  is  liard  to  sec  why  ;i  surface  of 
an  inch  and  a  half  in  thickness  should  be 
recommended  on  any  other  grounds  than 
those  of  economy.  No  doubt  with  a  good 
two-inch  binder,  containing  a  sufficiency  of 
tine  material  and  asphalt,  wliether  voids  are 
filled  or  not,  an  inch  and  a  half  of  surface 
work  should  stand  very  w-ell  on  almost  any 
street.  But  an  incli  and  a  half  asphalt  sur- 
face will  never  be  as  good  as  a  two-inch 
surface  any  more  than  an  inch  and  a  half 
plank  16  stronger  than  a  two-inch  plank. 

Reviewing  the  whole  matter  then,  and 
bearing  in  mind  as  Mr.  Richardson  says 
that  the  American  people  dearly  love  some- 
thing new^  and  expcrimer.tal,  it  would  seem 
advisable  to  look  with  suspicion  on  the  re- 
cent progress  in  the  asphalt  paving  industry 
in  so  far  as  it  may  be  represented  to  indi- 
cate the  desirability  of  changes  in  specifi- 
cations. If  changes  are  to  be  made,  their 
value  should  be  demonstrated  by  facts  and 
figures,  or  at  least  the  nearly  unanimous 
concensus  of  those  whose  opinions  are  valu- 
able. 

Yours  truly, 

F.  E.  Puffer, 
52  North  nth  street,  Newark,  N.  J. 
July  31,   1907. 


Methods  and  Costs;  Some  Old,  Some 
New. 

Marking  House  Lots.— In  some  cities 
real  estate  companies  in  constructing 
sidewalks  in  opening  up  a  new  addition 
stamp  the  number  of  the  house  lot  on 
the  surface  of  the  concrete  sidewalks. 
The  number  is  placed  at  the  center  line 
of  the  lot  and  is  recorded  in  the  books 
of  the  company.  It  will  be  seen  that 
w-here  the  sidewalk  is  laid  in  5-ft.  sec- 
tions it  will  be  an  easy  matter  to  deter- 
mine the  boundaries  of  the  lots. 

Splicing  Piles. — The  following  method 
of  splicing  piles  was  used  by  a  contrac- 
tor when  single  sticks  of  the  right  length 
could  not  be  secured:  The  bottom  pile, 
70  ft.  long,  was  driven  until  the  top  was 
within  3  ft.  of  the  water  surface.  This 
top  was  then  carefully  adzed  down  to  a 
plane  surface  and  trimmed  to  a  diameter 
of  10  in.  A  piece  of  10-in.  wrought  iron 
pipe  10  in.  long  was  placed  on  this  sur- 
face, and  the  top  pile,  the  point  of  which 
had  been  carefully  trimmed  to  fit  on  the 
pipe,  was  raised  in  the  leads  of  the  pile 
driver  and  set  on  the  lower  pile.  The 
driving  was  then  continued  until  the  re- 
quired penetration  was  reached. 

Measuring  Flow  of  Water. — The  fol- 
lowing is  a  simple  means  of  ascertaining 
the  approximate  number  of  miner's 
inches  in  an  open  conduit:  Select  a 
straight  portion  of  the  ditch  or  flume 
where  the  water  runs  quietly  and  where 
no  accelerated  velocity  has  been  impart- 
ed to  it.  One  hundred  and  ten  feet 
measured  along  the  bank  should  be 
called  100  ft.  Floats  made  by  weighting 
empty  cartridge  shells  with  shot  or  small 
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stones  and  fitting  into  them  cylindrical 
wooden  plugs  4  or  6  ins.  long  are  then 
placed  in  the  canal  as  quietly  as  possible. 
Note  the  average  time  which  it  takes 
several  of  them  to  traverse  the  distance, 
divide  the  distance  in  feet  by  the  average 
time  in  minutes,  and  the  result  will  be 
the  velocity  in  feet  per  minute;  this 
multiplied  by  the  area  in  square  feet  will 
give  the  number  of  cubic  feet  of  water 
flowing  per  minute.  To  get  the  number 
of  miner's  inches,  multiply  the  cubic  feet 
per  minute  by  2  and  divide  by  3. 

Thawing  by  Direct  Application  of  Hot 
Water. — In  this  column  brief  mention 
was  made  last  week  of  two  methods  em- 
ployed in  Alaska  in  thawing  out  frozen 
ground  in  mining  operations.  Another 
method  is  also  sometimes  used.  In  this 
method  the  thawing  is  done  with  hot 
water  by  means  of  a  force  pump  set  in 
the  underground  workings,  which  forces 
hot  water  through  a  small  nozzle  against 
the  bank.  At  a  claim  on  Gold  Run,  in 
the  Klondike,  where  it  was  desired  to 
extract  a  3-ft.  pay  streak  of  gravel 
capped  by  27  ft.  of  barren  gravel  at  a 
depth  of  50  ft.  below  the  surface,  a  small 
force  pump  of  the  ram  pattern,  with  out- 
side packed  valves,  was  placed  in  the 
main  runway  near  the  shaft.  It  drew 
water  from  a  6-ft.  sump  near  at  hand,  to 
which  the  workings  drained.  The  pump 
had  4-in.  intake,  3-in.  discharge  choked 
to  2H-in.,  and  the  water  was  pumped 
to  the  face  by  means  of  cotton  hose  and 
discharged  through  a  1-in.  brass  nozzle 
at  40  lbs.  pressure.  Si.x  thousand  gal- 
lons of  water  were  used  over  and  over, 
and  by  discharging  the  exhaust  from  the 
pump  into  the  suction  the  water  was  kept 
at  a  temperature  of  150°  F.  In  a  shift 
of  ten  hours  the  pump,  using  30  H.P., 
thawed  and  broke  down  ready  for  the 
shovelers  175  cu.  yds.  of  gravel. 

Caulking  Cast  Iron  Tunnel  Lining. — 
Tlic  tubes  of  cast  iron  segments  with 
which  shield  driven  tunnels  are  common- 
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ly  lined  required  caulking  at  all  the 
joints  to  prevent  leakage.  The  accom- 
panying sketch  shows  the  method  of 
caulking  the  joints  in  the  cast  iron  lin- 
ing of  the  East  River  tunnel  for  the 
New  York  Rapid  Transit  Railway.  A 
strip  of  lead  is  first  driven  tightly  into 
the  caulking  groove  and  then  the  re- 
maining space  is  filled  with  a  rust  joint 
mixture.  A  common  formula  for  quick 
setting  rust  joint  mixture  is  1  lb.  sal- 
ammoniac  in  powder,  2  lbs.  flour  of  sul- 
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phur  and  80  lbs.  iron  borings  mixed  to  a 
paste    with    water. 

Realigning  a  Brick  Stack.— .\  250-ft. 
circular  brick  stack  of  20  ft.  interior 
diameter  settled  over  1  ft.,  one  side 
being  6  in.  lower  than  the  other,  causing 
the  stack  to  lean  toward  the  westerly- 
side.  The  stack  foundation  was  of  con- 
crete, about  50  ft.  square,  and  rested  on 
clay  16  ft.  below  the  surface.  The  solid 
masonry  base  of  the  stack  rose  to  a  point 
10  ft.  above  the  ground,  where  the  brick- 
work commenced.  In  order  to  realign 
the  stack  it  was  decided  to  spread  the 
foundation  on  two  sides,  the  greater 
widening  being  on  the  side  which  had 
settled  most.  This  was  done  so  that  if 
further  slight  settlement  occurred  it 
would  tend  to  throw  the  stack  back  to  a 
vertical  position.  Extension  footings  of 
concrete  were  accordingly-  built  outside 
the  masonry  foundations  and  bonded  to 
the  main  structure  by  cutting  slots  into 
the  latter,  just  below  the  ground  level 
into  which  the  concrete  extensions  were 
grouted  with  steel  reinforcement.  The 
slots  were  2J^  ft.  deep  by  2'/i  ft.  high 
and  the  reinforcement  consisted  of  12-in. 
I-bcams  about  6  ft.  long,  spaced  16  in. 
centers.  The  total  area  of  the  nev/  foot- 
ings was  1,480  sq.  ft.,  of  which  970  sq.  ft 
was  on  the  westerly  side,  and  510  sq.  ft. 
on  the  easterly  side. 

Water  Telescope. — A  water  telescope 
12  1-3  ft.  long  was  used  as  an  aid  in 
seeing  that  the  stones  were  properly 
placed  in  some  harbor  revetment  work. 
The  telescope  weighed  300  lbs.;  this 
weight  being  somewhat  less  than  the  dis- 
placement of  the  tube  allowed  it  to  float 
about  2  ft.  out  of  the  water.  Iron  rings 
were  afterwards  added  to  adjust  the  tele- 
scope to  the  proper  flotation  depth.  The 
telescope  was  made  of  four  steel  plates, 
two  of  which  were  3-16  in.,  one  J^  in. 
and  one  1-16  in.  thick.  The  upper  and 
lower  plates  were  3  ft.  J4  in-  long  and 
the  middle  plates  were  3  ft.  1^  in.  long. 
The  tube  had  a  diameter  of  12  in.  at  the 
object  end  and  a  diameter  of  4  in.  at  the 
eye  end.  It  was  fitted  with  hooks  and 
handles  for  use  in  raising  and  lowering. 
.\i\  iron  casing  was  riveted  on  the  object 
end  of  the  tube,  and  projected  4  in.  be- 
yond. This  casing  was  provided  with 
planed  seats  for  a  plane  object  glass  13 
in.  in  diameter  and  ^  in.  thick,  and  for 
the  rubber  packing  and  ring  necessary 
to  make  watertight  joints. 


Strong  nitric  acid  is  a  great  aid  in  clean- 
ing files  clogged  with  tin  or  lead.  For  iron 
filings,  use  blue  vitrol ;  rinse  in  water,  and 
dip  in  nitric.  For  copper  or  brass,  use  ntiric 
several  times ;  for  zinc,  dilute  sulphuric 
acid.  After  any  of  these  treatments,  rinse 
the  files  in  water,  brush  vigorously,  and  dry 
in  sawdust,  or  by  burning  alcohol  on  the 
file. 
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Engineers'  Pocketbook  of  Reinforced  Concrete.* 
By  E.  Lee  Heidenreich,  C.  E.,  E.  M. 

(Continued  from  Enginetring-Contracting.  Aug.  7,  1907.) 

Inasmuch  as  an  abutmenl  is  a  retaining  wall  with  a  sur- 
charge, we  will  consider  the  two  classes  of  construction 
under  one  head.  The  author  is  under  obligations  to  Prof. 
Milo  S.  Ketchum,  of  the  University  of  Colorado  for  much 
of  the  following,  w-hich  by  permission  has  been  compiled 
from  "The  Design  of'  Walls,  Bins  and  Grain  Elevators." 

In  calculating  the  thrust  on  a  retaining  wall,  great  care 
must  be  used  in  selecting  the  proper  value  for  the  angle  of 
repose  and  the  conditions  of  surcharge,  as  the  value  of  the 
thrust  increases  very  rapidly  as  the  angle  of  repose  decreases 
and  as  the   angle  of  surcharge  increases. 

The  filling  back  of  the  wall  should  be  deposited  and 
tamped  in  approximately  horizontal  layers  or  in  layers  slop- 
ing back  from  the  wall,  and  a  layer  of  sand,  gravel  or  other 
porous  material  should  be  deposited  between  the  fill  and  the 
wall   to   drain  the   fill   downwards. 

To  insure  drainage  of  the  filling,  drains  should  be  pro- 
vided back  of  the  footing,  and  weep-holes  located  in  the 
body  of  the  wall  at  close  intervals.  The  filling  in  front  of 
the  wall  should  also  be  carefully  drained. 


of  the  area  of  the  wall. 

275 

s(|.  ft.  of  concrete*  which  is 


240 


the  area  of  the  wall. 


The  author  recommends  a  wire  fabric  of  high  carbon 
steel  with  the  carrying  rods  running  horizontally  and  located 
not  more  than  2  ins.  from  the  face  of  the  wall. 

The  design  of  retaining  walls  will  be  illustrated  by  show- 
ing the  calcuation  of  a   masonry  retaining  wall  by  means  of 
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Fig.    2.      Diagram    of    Moments   for    Masonry    Retaining    Wall. 
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the  ellipse  of  stress,  and  two  examples  of  reinforced  con- 
crete retaining  walls: 

Masonry  Retaining  Wall. —  Design  a  retaining  wall 
height  =  h.  angle  of  surcharge  =  22°30',  and  the  angle  of  re- 
pose, 37°30'.     See  Fig.  1. 

To  calculate  the  resultant  pressure,  P,  proceed  as  fol- 
lows: Draw  AO  parallel  to  the  surcharge  A'M"  and  at  any 
convenient  point  O  in  AO  draw  OD  at  right  angles  to  AO. 
Draw  OM  vertical  and  locate  ^I  by  striking  the  arc  DM  with 
O  as  a  center,  and  OD  as  a  radius.  Draw  OC  making  the 
angle  *  with  OD.  At  any  point  e  in  OD  describe  an  arc 
tangent  to  OC  and  cutting  OM  at  f.  Through  M  draw  MG 
parallel  to  ef.  Bisect  the  angle  DGM  and  through  O  draw 
OR  parallel  to  GR'.  Then  OR  is  the  principal  axis  of  the 
ellipse  of  stress  and  OM"  the  maximum  stress  that  can  occur 
in  the  filling.  To  calculate  the  maximum  stress  at  A,  draw 
OG'  at  right  angles  to  the  back  of  the  wall  AA',  and  make 
OG'=OG.  With  G'  as  center  and  OG'  as  radius,  describe 
an  arc  cutting  the  principal  axis  OR  at  t.  Draw  G't,  and 
with   G'  as  a   center  and   GM   as  a   radius  locate   M'.     Then 


Fig.   1.     Diagram    of    Forces  for    Masonry   Retaining    Wall. 

In  order  to  prevent  the  heaving  of  the  foundation  by 
frost,  it  is  usual  to  provide  from  2H  to  5  ft.  of  filling  in 
front  of  the  wall.  While  in  solid  masonry  walls  it  is  neces- 
sary to  locate  expansion  joints  at  intervals  of  from  30  to 
SO  ft.,  to  prevent  cracks,  such  joints  are  frequently  omitted 
in  retaining  walls  of  reinforced  concrete,  and  reinforcement 
is  placed  in  the  direction  of  the  length  of  the  wall  for  such 
purpose. 

Mr.  A.  L.  Johnson  gives  the  following  formula  for  the 
amount  of  reinforcement  required  to  prevent  temperature 
cracks  :t 


Area  of  steel  ^- 


tensile  strength  of  concrete 


X  area  of  concrete. 


elastic  limit  of  steel 
For  mild  steel  the  elastic  limit  is  33,000  lbs.  per  sq.  inch, 
the  tensile  strength  of  concrete  is  about  200  lbs.  per  sq.  inch. 
1 

and  the  area  of  steel  is  ■ of  the  area  of  the  w  all.    For  high 

165    _ 
steel  of  an  elastic  limit  of  55,000  lbs.  per  sq.  in.,  we  find  the 
area  of  steel  required  to  prevent  temperature  cracks  equal  to 
Mr.  W.  W.  Colpitts  recommends  0.6  sq.  in.  of  steel  per 
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B  WlOlta. 
Fig.    3.      Diagram    of    Forces    for    Reinforced   Concrete   Wall. 

M'O  acting  as  shown  is  the  intensity  of  the  stress  at  A.  The 
resultant  pressure  P  is  equal  to  the  area  of  the  stress  triangle 
.\.-\'N  X  w,  where  w  is  the  weight  per  cubic  ft.  of  the  fill.  P. 
acts  on  AA'  at  1-3  the  height  of  the  wall. 

The  weight  of  the  masonrj',  W,  combined  with  P  gives 
the  resultant  E,  which  must  cut  the  foundation  within  the 
middle  third.     The  vertical  component  of  E  is  F. 

1. — Stability  Against  Overturning. — Through  B  draw 
O'S  and  produce  cd  to  S.    Then  the  factor  of  safety  against 
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Sc 
overturning  is  — .      If  1£  passes  through  B,  the  w.ill  would  be 
dc 

Sc 
on  the  point  ol"  o\  iTturiiiiitf  .ind  —  would  be  C(iiial   to   I. 

dc 

2. — Stability    Against   Sliding. — The  angle   of   friction   of 
the  masonry  iiRainst  the  footing  we  will  take  as 
•1.'  =:  .W. 

Through  O'  draw  gk  cutting  the  base  of  the  wall  at  i  at 
30°  to  the  vertical.  Then  the  factor  of  safety  against  sliding 
will  be 

kn 

dm 
3. — Stability   Against  Crushing. — The  direct  pressure  per 
sq.  ft.  will  be 

F 

Pi  = 

BA, 

■where  BA  is  the  width  of  base. 

The  pressure  due  to  the  bending  moment  will  be  (See 
Fig.  2) 

GFb 
P^  =  i  (BA)-^' 
The  ma.ximum  pressure  will  be 
p  =  p,  4-  P2, 
and  the  minimum 

p  =  pi  —  p:. 

If,  in  addition  to  the  foregoing  assumptions,  wc- assume 
the  wall  to  be  18  ft.  high, 

A'B'i=2  ft.  6  ins., 
AB   =7  ft.  6  ins., 
the  batter  of  the  back  wall  AA'  J4  ins.  per  ft.,  the  masonry 
to  weigh   150  lbs.  per  cu.  ft.,  and  the  fill,  w,  100  lbs.  per  cu. 
ft.,  we  find  the  following  result: 
16X6.1 

P  = X  100  =  4880. 

2 

2.5  +  7.5 

W  = X  18  X  150=13.SO0  lb-.,  per  lin.   ft.   o-'   wall. 

2 
E=  16500. 
b=l.l   ft. 
F=  16000 

16000 
p,  = =  213.3 


7.5 
_      6Fb 


6  X  16000  X  1.1 


11877. 


7. .5  X  7. .5 

p  =  40in  or  256. 

Reinforced  Concrete  Retaining  Wall,  Ex.  1. — The  design 
of  a  reinforced  concrete  retaining  wall  of  the  beam  type,  to 
carry  a  sand  filling  16  ft.  high,  weighing  100  lbs.  per  cu.  ft.. 
and  having  an  angle  of  repose  of  35°,  and  sloping  back  at 
that  angle. 

The  Vertical  Beam. — The  bottom  of  the  foundation  will 
need  to  be  about  4  ft.  deep  and  we  will  assume  the  stem  of 
the  wall  to  be  18  ft.  high.     In  Fig.  3  the  pressure  is 

P  =  A  SEN  X  w  =  12,200  lbs. 
and  is  parall^d  to  the  top  surface.     The  horizontal  component 
of  P  is 

H  =  10,000  lbs. 
The  bending  moment  about  B  is 

M'  =10,000X6  =  60,000  ft.  lbs.,  for  1  ft.  wide,  or  incli 
lbs.  for  1  in.  wide. 

Instead  of  using  table  page  79  we  will  make  11  =12,  p  = 


0.006  and  f=  16,000.     According  to  page  68*  wc  have 
(1  —   gj  =0.896  and 

M.  =  pf.(l  -|)bd- 

/  60,000 

^  =  ■V0.006X  16,000x0.806  =  ""^  **  '"*• 
and  h  =  30  ins.     The  top  is  12  ins.  thick. 
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Fig.    4.     Diagram    of    Forces    for    Reinforced    Concrete   Wall. 

The  steel  reinforcement  required  per  in.  is  0.199  sq.  ins. 
For  4  ins.,  4X0.199^0.796  sq.  ins.  This  would  be  equiva- 
lent to  fabric  of  1  in.  rods,  4  ins.  on  centers. 

Foundations. — Wc  will  assume  that  the  footing  is  2  ft. 
thick  and  10  ft.  long  as  shown  in  Fig.  4.  Then  the  pressure 
on  the  plane  A'F  is 

P'  =  19,900  lbs. 
The  weight  of  the  earth  prism  .\.\'  BF  is  7.425  lbs  and 
P  =  25,000  lbs. 


4  'c  hfc 


'Afcxfs.e'c-foc 


10  0  - 

Fig.    5.     Section    of    Reinforced    Concrete    Retaining    Wall. 

Combining  P  and  the  weight  of  the  wall,  which  includ- 
ing reinforcement,  we  will  call  7,725  lbs.,  we  have 

E  =  31,000  lbs., 
which  cuts  the  base  2  ft.  to  the  left  of  the  center,  outside  the 
middle   third. 


•Tables  referred   to  were     reprinted    in    Engineering-Contracting 
in   issue  of   July  31,   1907, 
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Now 

F  =  24.000  lbs.,  and 

Pi  =  2,400   lbs.,  per   sq.   ft., 

,        6Fb 
p''  =  -gr-  =  ±2,880  lbs.,  hence 

p  =  5,280  or  —480  lbs.  per  sq.  ft. 
Since  the  foundation  cannot  take  tension  we  will  have  to 
let  all  the  load  be  taken  by  compression  as  follows: 
2F      2  X  24000 

Pi^  —  = =  5,333  lbs.  per  sq.  ft. 

3a         3X3 
This  pressure  is  safe  for  good  gravel  or  clay.     While  the 
resultant  cuts  outside  the  middle  third  the  base  is  suthciently 
long  for  the  conditions  named. 

To  calculate  the  bending  moment  to  the  left  of  D,  take 
the   lower  stress  diagram  4-5-6-7,  Fig.  4,  and   multiply  it  by 
the  distance  of  its  center  of  gravity  to  the  left  of  D. 
r 5,333 -f  2,605 > 


Then  M'  =  (- 

The  table,  page  79,*  gives  for  a  moment  of  50,340, 


-)  4*  X  2.4  =  43,200  ft.  lbs. 


g  Surchorge 


Fig.  6.      Moment   and   Stress   Diagram   for   Reinforced 
Concrete      Retaining     Wall. 

and  for  41,600. 

h  =  22. 
We  will  let  our  selection  of  24  ins.  stand,  and  put  in 
0.17  X  4^^  =  0.765  sq.  ins.,  or  1-inch  rods  4j4  ins.  on  centers, 
the  full  length  of  the  foundation.  Rods  will  be  placed  2 
ins.  from  top  of  the  inner  surface  as  shown,  and  these  rods 
we  will  make  1  in.  in  diameter,  and  8  ins.  on  center.  See 
Fig.  5. 

Example  2. — Design  a  reinforced  concrete  retaining  wall 
with  counterforts  to  carry  a  sand  filling  17J/2  ft.  above 
ground,  which  weighs  100  lbs.  per  cu.  ft.,  has  an  angle  of 
repose  of  37°30',  and  carries  a  railroad  track  which  is  equiva- 
lent to  a  surcharge  of  6  ft.  Counterforts  to  be  spaced  10  ft. 
on  centers  as  shown  in  Fig.  7. 

The  pressure  P'  on  the  vertical  plane  2 — B  is  calculated 
graphically  as  shown  in  Fig.  6. 

"i  SeN  X  w ^pressure  on  the  vertical  plane  B-6,  and  the 
pressure  triangle  is  B-6-4.  Resultant  pressure  P'  acts  through 
the  center  of  gravity  and  is  equal  to  the  area  B-2-3-4,  equals 
9,200  lbs.  Resultant  pressure  P"  acting  on  plane  G-2  is 
found  to  be  7,700  lbs. 

The  weight  of  the  prism  of  falling  0-I-2-G  is  15,000  lbs., 
.and  combining  this  weight  with  P',  we  have 

P  =  17,500  lbs., 
acting  as  shown.    The  weight  of  the  concrete  wall  per  lineal 
foot  is  approximately  6,500  lbs.,  which   when  combined  with 
P  gives 

E  =  23,200  lbs. 


Resultant  E  cuts  the  base  at  a  distance  1.6  ft.  from  the  cen 
tcr,  and  the  vertical  component  of  E  is 
F  =  21,5001bs. 
Vertical  Wall. — In  designing  the  center  slab  the  span  will 
be  taken  as  10  ft.     (Where  the  wall  has  no  cracks  the  actual 
span  is  less  than  the  clear  span  of  8  ft.  6  ins.)     Taking  the 
bottom  strip,  1  ft.  wide,  and  10  ft.  long,  we  design  a  simple 
beam  that  will  carry  a  load  of  623  lbs.  per  linear  ft. 

623  X  10= 
.M= =  7,788  ft.  lbs.   (or  inch  lbs.  per   inch). 


M,  =  pf  (] 


8 

Again  making  n  =  12,  p  =  0.006,  and  f  =  16,000,  we  get 

/  7,788 

d  =  "V 0.006  X   16,000  X  0.8i)6  =  ^^  '"^^  ''"'^  "^  =  ^^  ms. 
The  steel  area  per  foot  is : 

0.006  X  9.5  X   12  =  0.084  sq,  ins., 

ItVJ 


^  dia ,  8  c/iec. 


Fig.   7.     Plan    and   Section    of  Wall,   Showing    Reirvforcement. 

or  ^  in.  rods,  8  ins.  on  centers,  grading  the  distance  between 
rods  according  to  the  decreasing  pressure  toward  the  top. 
See  Fig.  7.  The  temperature  stresses  will  be  taken  care  of 
by  means  of  4  X  6  in.  No.  7  and  No.  9  fabric,  to  which  the 
rods  are  fastened  by  wire — usually  doubled  No.  18  annealed 
wire. 

Counterforts. — The  bending  moment  on  a  counterfort  at 
OG  in  Fig.  6  will  be 

M'  =  7,720  X  8  X  10  =  617,600  ft.  lbs.,  or  7,411.200  in.  lbs. 
If  the  counterfort  is  18  ins.  wide  we  have — 

7,411,200 

M= =  411,733  in.  lbs.,  for  1  in.  width. 

18 

Table,  page  68, 

and  for  f  =  16,000,  p  =  0.006,  and  n  =  15.  we  find 
(1 -I)  =  0.885. 


Hence  d  ■■ 


411,733 


^=  70  ins.  =  0  ft.  8  ins. 


0  006  X  16,000  X  O.Sbo 
Steel  area  for  18  ins.   width   is 

0.006  X  70  X  18  =  7.56  sq.  ins., 
or  8  rods,  \14  ins.  diameter.     Rods  '4  in.  in  diameter  will  be 
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pLici-il   ;i>   .sliiiwn    in   aJililiun   ti)   fabric    to   lake   vertical    and 
horizontal  shear. 

Foundations. —  In  l-'ig.  6  tlie  direct  pressure  pi  is  1,600  lbs 
per  s(|.   ft.,  while  the  pressure  due  to  the  moment  is 

6Fb 

Pj  =  -jp  =  +1,120  lbs.  per  sq.  ft. 

Then 

p  =  2,720  or  480    lbs.  per  sq.  ft. 
which  is  entirely  safe  for  ordinary  conditions.    The  maximum 
moment  at  K  in   the  outer  toe  is  found  in  Fig.  6  by  taking 
the  moment  area  to  the  left  of  K,  and  is 

2.720  +  2.000  ■ 


M.  =  (. 


I  5  X  2.6  =  30,680  ft.  lbs. 


By  table  page  79  this  corresponds  to  a  slab  between  19  and 
20  ins.  However,  we  have  assumed  24  ins.  Wc  will  use 
steel  area  of  0.15  sq.  in.  per  inch,  or  Ji-^n.  rods  4  ins.  on 
centers  and  place  J.s-in.  rods  8  ins.  on  centers  at  top 
of  slab  as  shown.  .^t  the  bottom  we  will,  in 
addition  to  4  X  6-in.  fabric  of  Nos.  7  and  9  gauge,  place  -^-in. 
distributing  rods  longitudinally  8  ins.  on  centers. 

It  will  be  noticed  that  in  the  foregoing  example  a  rib  is 
placed  longitudinallj'  underneath  the  heel  and  the  toe  of  the 
base;  this  is  largely  for  the  purpose  of  confining  the  soil 
between  the  two  ribs  and  to  aid  in  preventing  sliding. 


Personals. 

Mr.  Walter  M.  Smith.  Sr..  lias  resigned  his  position  as 
Division  Engineer,  Board  of  Water  Supply  of  New  York 
City. 

Mr.  James  Kearney  has  resigned  his  position  as  Assistant 
Engineer.  Bureau  of  Highways,  Borough  of  the  Bronx,  New 
York   City. 

Mr.  E.  L.  Trowbridge  has  been  appointed  Assistant  to  the 
Engineer  of  Construction  of  the  Louisville  &  Nashville  R.  R., 
at  Louisville,  Ky.,  succeeding  Mr.  H.  W.  Oliver,  who  has 
resigned. 

Mr.  Samuel  H.  Lea,  in  addition  to  his  duties  as  State 
Engineer  of  South  Dakota,  has  been  appointed  Superintend- 
ing Engineer  of  the  South  Dakota  capitol  building  now  in 
course  of  erection  at  Pierre. 

Mr.  E.  Clark  Cowden  has  resigned  his  position  in  the 
Pennsylvania  State  Highway  Department  and  has  opened 
offices  in  the  Commonwealth  Trust  Bldg.,  Harrisburg,  Pa., 
where  he  will  engage  in  a  general  surveying  business. 

Mr.  A.  C.  Brower  has  been  appointed  Division  Engineer 
of  the  Missouri  Pacific  Ry.,  with  headquarters  at  Wichita, 
Kan.  He  succeeds  Mr.  E.  C.  Welch,  who  has  been  trans- 
ferred to  the  St.  Louis,  Iron  Mountain  &  Southern   Ry. 

Mr.  W.  B.  Causey,  heretofore  Engineer  of  Maintenance  of 
Way  of  the  Chicago  &  Alton  R.  R.  at  Bloomington,  111.,  has 
been  appointed  Superintendent  with  headquarters  at  that 
place.  He  succeeds  Mr.  W.  L.  Derr,  who  has  resigned  to  go 
with   another   company. 

Mr.  C.  R.  Fredericks  has  been  appointed  Superintendent 
of  Construction  of  the  Federal  Construction  Co.,  of  New 
York.  The  company  has  the  general  contract  for  building 
Mississippi  Valley  Electric  Rialvvay  and  water  works  at 
Nauvoo,  111.  Mr.  Fredericks  will  make  his  headquarters  at 
Nauvoo. 

Mr.  William  H.  Butler,  Consulting  Engineer,  St.  Louis, 
Mo.,  has  been  selected  to  make  a  detailed  inspection  of  the 
plant  of  the  Washington  Water  &  Light  Co.,  of  Washington, 
Mo.  He  will  report  upon  its  physical  condition  and  appraise 
its  present  cash  value,  the  city  having  given  notice  of  its 
desire  to  purchase  the  water  system  at  the  expiration  of 
the   present   franchise. 

Messrs.  A.  P.  Dow  and  F.  P.  Smith  have  entered  upon  a 
partnership  under  the  firm  name  of  Dow  &  Smith,  and  have 
opened  offices  at  120  E.  23rd  St.,  New  York  City.  They  will 
specialize  in  asphalt  paving  for  cities  and  will  act  as  consult- 


ing engineers  on  rcjad  surfaces  of  all  kinds.  Mr.  Dow  was 
formerly  Inspector  of  .Asphalts  and  Cement  for  the  city  of 
Washington,  D.  C,  and  Mr.  Smith  has  been  chemist  and 
asphalt  expert  for  the  Alcatraz  Co.,  the  Union  Oil  Co.,  of 
California,  the  British  Pftving  Co.,  Ltd.,  and  the  A.  L  Barber 
Asphalt  Co.,  as  well  as  Chemist  to  the  U.  S.  Navy  Depart- 
ment. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on  file  the  latest 
catalogs  of  machines,  tools  and  supplies  that  they  use.  If 
anything  not  described  in  our  columns  is  wanted  tell  us  its 
name,  otherwise  just  send  us  the  numbers  of  the  catalogs 
wanted,  with  your  name,  on  a  postal  card,  and  we  will 
forward  the  request  lo  the  manufacturers,  thus  en?blinp  us 
to  give  them  indisputable  proof  that  our  readers  are  inter- 
ested in  their  products.  You  will  confer  a  favor  on  us,  there- 
fore, if  you  will  order  your  catalogs  through  us. 


No.  030.S.  Pneumatic  Tools. — Ingersoll-Rand  Company, 
New  York,  N.  Y. 

In  this  pamphlet  the  company  named  above  gives  an 
excellent  description  in  detail  of  its  "Crown"  Chipping  and 
Riveting  Hammers.  These  hammers  are  described  fully, 
each  part  being  taken  up  separately  and  explained  by  means 
of  suitable  text  and  drawings.  T&bles  are  also  given  of 
dimensions,  capacity,  etc.  There  is  a  section  on  the  care  of 
pneumatic  hammers  and  also  a  section  describing  the  com- 
pany's Air  Meter  for  measuring  the  air  consumption  of  pneu- 
matic tools.  The  pamphlet  is  well  written  and  illustrated 
and  should  be  useful  to  anyone  desiring  a  description  of  this 
type  of  hammer. 


No.  0306.     Electric  Drills.— Box   Electric  Drill  Company, 
New  York,  N.  Y. 

This  pamphlet  illustrates  by  means  of  line  drawings  and 
half-tones  the  construction  of  the  Electric  Drill  manufactured 
by  the  company  named.  Special  claim  is  made  for  the  com- 
pact and  rugged  construction  of  this  drill,  making  it  as  sturdy 
as  the  ordinary  compressed  air  drill  for  heavy  work. 


No.  0307.  Locomotive  Cranes. — The  Mc.Myler  Manufac- 
turing Company,  Cleveland,  O. 

The  company  issuing  this  pamphlet,  as  most  of  our  read- 
ers know,  has  made  a  specialty  of  designing  and  building 
heavj'  hoisting  and  conveying  machines.  This  particular 
pamphlet  is  devoted  to  a  description  and  illustration  of  the 
several  types'  of  Locomotive  Cranes  manufactured  by  the 
company.  Each  type  of  crane  is  briefly  described  and  is 
illustrated  in  sufficient  detail  to  give  a  clear  understanding 
of  its  characteristic   features. 


No.  0308.  Pressed  Steel  Plank  Holders.— J.  H.  Sullivan, 
Grand  Rapids,  Mich. 

The  device  described  in  this  pamphlet  is  designed  to  do 
away  with  the  use  of  nails  or  bolts  in  assembling  the  forms 
for  reinforced  concrete  work.  It  consists  of  a  pressed  steel 
clainp  or  holder  by  which  the  planks  forming  the  molds  are 
kept  in  true  line  and  position  without  the  use  of  any  of  the 
ordinary  fastenings.  The  pamphlet  describes  the  construc- 
tion of  the  holder  and  shows  its  application  in  constructing 
the  forms  for  buildings  and  retaining  walls  and  a  great  vari- 
ety  of   other   concrete   structures. 


No.  0309.  Electric  Hoists. — General  Electric  Company, 
Schenectady,  N.  Y. 

This  is  Bulletin  No.  4518,  issued  by  the  above  company. 
It  describes  the  numerous  applications  of  electric  hoisting 
machinery  and  gives  an  outline  of  the  work  which  the 
General  Electric  Company  is  doing  in  that  field.  The  hoists 
are  illustrated  and  described  in  detail  and  tables  of  capaci- 
ties, dimensions,  prices,  etc.,  are  given. 
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tracts awarded,  bidding  prices,  etc.,  will 
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BIDS  ASKED. 

Bridges. 

Bids  Sec 

Open.  Issue. 

Aug,  15.  Logan,  O ..\iig.  14 

.\ug.   15.  Tnnawanda.  Pa Aug.  14 

Aug.15.  Mount  Gilead,  O '.  ..Julv  24 

Aug.  15.  Jackson,    O July  24 

Aug.  16.  Cincinnati,    O July  24 

Aug.  16.  Denver,    Colo Aug.  7 

Aug.  16.  Spokane,    Wash July  31 

Aug.  16.  Patcros.  Wash Aug.  14 

Aug.  16.  Cincinnati,    O .Aug.  14 

Aug.  16.  Fond  du  Lac,  Wis .Vug.  14 

Aug.  17.  Port  Clinton.  O Aug.' 14 

Aug.  19.  JetTerson.    O July  31 

Aug.  19.  Council    Bluffs,    Ln Aug.  7 

Aug.  19.  Columbus,   O Aug.  14 

Aug.  19.  Youngstown,    O -^ug.  14 

.■\ug.  19.  Urbana,  O Aug.   14 

Aug.  19.  Andover,   O.'. Aug.  14 

Aug.  19.  Los  .Angeles.  Cal Aug.  14 

Aug.  19.  Redwood  Citv.  Cal Aug.  14 

Aug.  20.  San  Juan,  P,  R July  24 

Aug.  20.  Des    Moines,    Li Aug.  7 

Aug.  20.  Ft.  Mycr,  Va Aug,  14 

Aug.  21,  Cleveland,    O Aug.  14 

.\ug.   22.   Chambcrsburg.   Pa Aug.   14 

.\ug.  22.  Bloomsburg.    Pa „  Aug.  14 

Aug.  23.  Sandusky,  O Aug.  7 

Aug.  23.  Pittsburg,  Pa Aug.  7 

Aug.  24.  Lebanon,  O Aug.  7 

Aug.  28.  Washington,  D.  C Aug.  14 

Aug.  31.  Lima,  O Aug.  14 

Sept.    2.  Tarboro.  N.  C July  31 

Sept.    4.  Glasgow.    Mont July  31 

Sept.     9,  Paqucmine,    La .\ug, '14 

Sept,  16,  Madera.   Cal Aug.   14 

Sept.  30.     Santiago,  Chile July  17 

Buildings 

Aug.  14.  New  York,   N.  Y Aug.  7 

Aug.  14.  Springfield  Township,  O...July  24 

Aug.  14.  Washington,   D.    C July  31 

Aug.  14.  Ionia,    Mich July  31 

Aug.  15.  Boston,   Mass Aug.  7 

Aug.  15.  Thompson,  la Aug.  7 

Aug.  15.  Fort   Myer,   Va Aug.  7 

Aug.  15.  Walter,    Okla Aug.  7 

Aug.  15.  Fort  Leavenworth,  Kan... Aug.  7 

Aug.  15.  Humboldt,   la Aug.  7 

Aug.15.  New   York,   N.  Y July  31 

Aug.  15.  Philadelphia.     Pa July  31 

Aug.  15.  Stonington,    Conn Julv  31 

Aug.  15.  Albany,    N.    Y July  24 

Aug.  15.  North  Chicago,  111 July  24 

Aug.  15.  Bakersville,   N.   C July  17 

Aug.  15.  Terre  Haute,  Ind July  24 

Aug.  15.  Springfield.    Mass Aug.   14 

Aug.  15.  Wilkinsburg.  Pa Aug.  14 

Aug.  15.  Kalkaska.   Mich Aug.  14 

Aug.  15.  Boston,   Mass ,A.ug.  14 

Aug.  15.  Maynooth.    Out Aug.  14 

Aug.  15.  Howell,  Mich Aug.  14 

.Aug.  17.  Columbus,  Grove.,  O Aug.  14 

Aug.  17.  Huntsville,    Ala Aug.  14 

Aug.  17.  Lafayette,  Ind Aug.  7 

Aug.  17.  Peru.    Ind July  24 

Aug.  18.  Decatur,  111 Aug.  14 

.Aug.  19.  Newark,    O Aug.  14 

-Aug.  19.     Alexandria.  Minn July  17 

Aug.  20.     Decatur.  Ill July  17 

Aug.  20.  Spearfish,    S.    Dak July  24 

Aug.  20.  Montevallo.    Ala July  24 

.Aug.  20.  Athens,    O July  31 

Aug.  20.  Lumberton,  N.   C July  31 

Aug.  20.  Ellendale.    N.    D Aug.  14 

Aug.  20.  Vermilion,   S.   D Aug.  14 

.\ug.  20.  Newberr>',    Mich Aug.  14 

Aug.  20.  Hackensack,  N.  J Aug.  14 

Aug.  21.  Ames.   la Aug.  14 
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Aug.  21.  Fort   Dodge,   la July  31 

Aug.  22,  Jackson,     Miss July  24 

Aug.  22.     Jackson,  Mich July  17 

Aug.  22.  Orient,  O Aug.  7 

Aug.  22.  Ncgaunee,  Mich.,. ! Aug.  14 

Aug.  23.   Portland,     Me Aug    14 

Aug.  23.  Washington,   D.   C Aug   7 

.\ug.  23.  Delaware,    O July  31 

Aug.24.     Geneva,  111 July  17 

Aug.  26.  Toledo.    C) Aug    14 

Aug.  26.  Republic,    Mich .Aug    14 

Aug.  26.  Milwaukee,  Wis Aug   7 

Aug.  27.  Springfield  Township,  O.  .Aug.  7 

.Aug.  27.  1  renton,    N.   J July  31 

Aug.  28.  Portland,    Ore Aug.   14 

.A\ig.  28.  .Anlhony,  Kan Aug    14 

-Aug.  28.  Cleveland,   O Aug    14 

.Au.g.  28.  Fort    Smith.    .Ark Aug!  14 

Aug.  29.  Peru.    Ind .Aug.  14 

Aug.  29.  Wahpeton,   N.   Dak .Aug.  7 

Aug.  29.  Iowa  City.  la .Aug.  7 

.Aug.  30.  Moscow,    Idaho .Aug.   14 

Sept.    3.  Cleveland,    O Aug.  14 

Sept.    3.  Watertown,    N.   Y July  31 

Sept.    3.  Bloomfield,    Ind July  31 

Sept.     3.  Washington,  D.   C Aug.  7 

Sept.     3.  Bloomfield,   Ind Aug.  7 

Sept.    4.  Quiiicy,   Mass Julv  31 

Sept.     5.  Evansville,  Ind Aug.  7 

Sept.   II.  Eureka,    Cal .Aug°  14 

Sept.   16.  Pittsburg,   Pa Aug.  7 

Sept.  16.  Buffalo,    N.    Y Aug.  7 

Sept.  17.  San   Francisco,   Cal Aug.  14 

Sept.   19.  Muscatine,  la Aug.  14 

Sept.  23.  Cedar   Rapids,   la .Aug.   14 

Roads  and  Streets. 

Aug.  14.  Brooklyn.  N.  Y Aug.  7 

Aug.  14.  New    York,    N.    Y Au.g.  7 

Aug.  14.  New    York,    N.    Y Aug.  7 

Aug.  14.  Baltimore,   Md Aug.  7 

Aug.  14.  Marshall,    Tex Aug.  7 

Aug.  14.  Toledo,    O Aug.  7 

Aug.  14.  Fort   Riley,   Kan Aug.  7 

-Aug.  15.  Kansas    City,   Mo Aug.  7 

Aug.  15.  Saginaw,  Mich ...Aug.  7 

.Aug.15.  Elizabeth,    N.   J July  31 

Aug.  15.  Long  Island  City,  L.  I.,  N.  Y, 

Aug.   14 

-Aug.  15.  Bloomington,    111 Aug.  14 

-Aug.  15.  Cairo,   111 Aug.  14 

Aug.  15.  Geneva.  N.  Y Aug.  14 

Aug.  16.  Milwaukee,    W^is Aug.  14 

Aug.   16.  Olympia,   Wash Aug.  14 

-Aug.   16.  Covington.  Ind Aug.  14 

Aug.  16.  Olympia,    Wash .Aug.  7 

Aug.  16.  Cincinnati,    O .Aug.  7 

Aug.  17.  Ottawa,  O .Aug.  7 

-Aug.  17.  Huntsville,  Ala July  31 

.Aug.  17.  Cleveland,    O July  24 

-Aug.  17.  Oshkosh,    Wis Aug.   14 

-Aug.  17.  Bedford.    Ind Aug.  14 

-Aug.  17.  Terre  Haute,  Ind .Aug.  14 

-Aug.  19.  New  Haven.  Conn Aug.  14 

-Aug.  19.  Syracuse,  N.  Y Aug.  14 

-Aug.  19.  Tipton,  Ind Aug.  14 

-Aug.  19.  Toledo,   O Aug.  14 

-Aug.  19.  Pembroke,    N.    H Aug.  14 

.\ug.  19.  New  York,  N.  Y Aug.  14 

Aug.  19.  Tipton,    Ind Aug.  7 

-Aug.  19.  Steubenville.  O -^ug.  7 

Aug.  19.  Westfield,    N.   J .Aug.  7 

.Aug.  20.  Cleveland   Heights,  O July  24 

Aug.  20.  Cleveland   Heights,  O July  24 

-Aug.  20.  Sandusky.  O Aug.  14 

-Aug.  20.  Dundee,   Mich Aug.  14 

-Aug.  20.  Elizabeth.  N.  J Aug.  14 

-Aug.  20.  Wild  wood,  N.  J Aug.  14 

-Aug.  20.  Woodcliff,    N.   J Aug.  14 

.Aug.  21.  Brooklyn.   N.  Y Aug.   14 

-Aug.  21.  Winchester,    Ind Aug.  14 

-Aug.  21.  .Aberdeen.   Wash Aug.  14 

-Aug.  21.  .Aberdeen,  Wash Aug.  7 

-Aug.*  21.  Fort    St.    Philip.   La Aug.  7 

Aug.  21.  New  York,  N.  Y Aug.  14 

-Aug.  22.  Kansas  City,  Mo Aug.  14 

.Aug.  22.  Kansas  City.  Mo Aug.  14 

-Aug.  2,^.  Janesvillc,    Wis Aug.  14 

.Aug.  23.  Mt.  Gilead,  O Aug.  14 

Aug.  23.  Valparaiso,   Ind .A.ug.  14 
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.\ug.  23.  Sullivan,    Ind Aug    14 

Aug.  23.  Etna,  N.  J Aug.'  14 

Aug.24.  Watertown,  Wis Aug    14 

Aug.  24.  Prescoit,    Ariz July  ii 

Aug.  26.  Pittsburg,   Pa Aug.  7 

-\ug.  26.  Jacksonville,   Fla Aug    14 

Aug.  27,  Frankfort,    Ind Aug'  14 

Aug.  27.  Pensacola,   Fla July  31 

.'Vug.  28.  Ilobokcn,   N.  J Aug    14 

Aug.  28.  Hoboken,   N.   J Aug   7 

.'Vug.  28.  Hoboken,  N.  J Iulv'71 

Aug.  28.  Fort  Lee,  N    J ■.'.'.Aug.  7 

-Aug.  29.  Snulhport,   Pa Aug.  14 

Aug.  30.  Tipton,     Ind Aug    14 

Aug.  30.  Marshfield,    Mo Aug!  14 

Aug.  30.  CincinnEti,    O Aug   7 

Aug.  30.  Marshfield.    Mo July  31 

Sept.     3.  Beardstown,   III Aug    14 

Sept.     3-4-5.  Albany,   N.   Y Aug    14 

Sept.    3.  New  Philadelphia,  O Aug.  7 

Sept.     3.  Yorktown,    Va .Aug.  7 

Sewers. 

Aug.  14.  Brooklyn,    N.    Y Aug   7 

Aug.  14.  Oakland,    Cal July  31 

Aug.  14.  Boise,  Idaho July  31 

.-Vug.  15.  Winnebago,    Minn Aug    14 

.Vug.   15.  Elizabeth,   N.   J Aug    14 

Aug.  15.  Newark,    N.   J Aug    14 

Aug.  15.  Long  Island  City,  L.  I.,  N.  Y. 

„ Aug.  14 

.Aug.   15.  Baraboo,    Wis Aug    14 

Aug.  15.  St.    Paul,   Minn Aug   7 

Aug.  15.  Cleveland,  O Aug.  7 

Aug.  15.  Staples,   Minn Aug,  7 

.Aug.  15.  .Arkadelphia.    Ark July  31 

-Aug.15.  Elizabeth,  N.  J July  31 

Aug.  15.  Camden,   Ark July  24 

.Aug.   16.  Milwaukee,    Wis Aug.  14 

-\ug.  17.  Evansville,   Ind Aug    14 

Aug.  17.  Asbury   Park,  N.  J Aug.  7 

Aug.  19.  Webster  Groves,  Mo Aug.  7 

-Aug.  19.  Riverside,  N.  J Aug.  7 

Aug.  19.  Port   Clinton,   O July  24 

.Aug.  19.  Cape   Girardeau,   Mo July  31 

-Aug.  19.  West   Lafayette,   Ind .Aug    14 

-Aug.  19.  St.  Paul,  :^finn .Aug.  14 

-Aug.  19.  Pembroke,  N,  H .Aug.  14 

.\ug.  19.  Whitesboro,  N.  Y Aug.  14 

Aug.  20.  Athol.    Mass Aug.  14 

-Aug.  20.  Nevada,   Mo .Aug.  14 

.Aug.  20,  West  New  York,  N.  J Aug.  14 

Aug.  20.  Wild  wood,   N.  J Aug.  14 

Aug.  20.  Cleveland,  O Aug.  14 

.Aug.  20.  Collinsvillc,   111 July  31 

Aug.20.  Cleveland    Heights.    O July  24 

-Aug.  21.  North  Chicago.   Ill July  31 

.Aug.  21.  -Aberdeen,   Wash Aug.  14 

-Aug.  22.  Kansas  City,  Mo .Aug.  14 

.Aug.  22.  Fayettevillc.    Ark July  24 

.Aug.  23.  Delaware,  O July  31 

.Aug.  26.  Baden,   Pa Aug.  14 

-Aug.  28.  Louisville,    Ky Aug.  14 

-Aug.  30.  Fort  Dade,  Fla Aug.  14 

-Aug.  30.  Evansville,    Ind July  24 

-Aug.  31.  Canal    Dover,   O Aug.  14 

-Aug.  31.  Elroy,  Wis Aug.  14 

Sept.     6.  Iowa   City,   la Aug.  7 

Sept.  II.  New  Orleans,  La July  10 

Water  Supply, 

-Aug.  16.  Homestead,    Pa Aug.  14 

-Aug.  19.  Gcneseo,   III Aug.  14 

Aug.  19.  Sacramento,  Cal June    5 

.Aug.  19.  Lombard,     III July  31 

Aug.  20.  Dawson,   Minn Aug.     7 

Aug.20.  Russellville.    .Ark July  24 

-Aug.  20.  Philadelphia.    Pa Aug.  14 

.Vug.  20.  Louisville.  Ky Aug.  14 

.Aug.  20,  Lewisburg,  Tenn Aug.  14 

Aug.  21.  Springfield,    Mass July  31 

.Aug.  21.  Fort    Hancock.    N.    J July  31 

Aug.  22.  Philadelphia,    Pa July  31 

.Aug.  23.  Westboro.    Mass .Aug.  14 

.Aug.  26.  Cumberland,  Md Aug.  14 

Aug.  26.  .Ashland.   O Aug.  27 

.Aug.  27.  Cincinnati.    O July  31 

.Aug.  29.  Philadelphia,    Pa Aug.  14 

-Aug.  30.  Fort  Dade.  Fla Aug.  14 

Aug.  31.  Chicago,    111 Aug.  14 
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Aug.  31.  Cliicago,  III Aug.  14 

Aug.  31.  Chicago.    Ill Aug.  14 

Sept.    2.  Carrington,  N.  Dak .\ug.  7 

Sept.     3.  Kausas   City,    .\lo .Vug.  14 

Sept.     .^  Victiiria.  U.  C .\ug.  14 

Sept.    4.  New  (3rlcans.  La July  3 

Sept.     6.  Monlrc.il.  (J'" ••^"g-  '4 

MiscelhMieous. 

Aug.  14,  Oakland,   Cal., 

Street  Sweeping,  July  31 
Aug.  14,  Key  West,  Fla., 

Breakwater,  July  31 
Aug.  14.  Baltimore,  Md., 

Pier  Work,  Aug.  7 
Aug.  15.  New  York,  N.  Y., 

Fire    Stations,  .-Xug.   14 
Aug.  15.  Campbcllford.  Out., 

Power  DcvclopuKiU.  .\iig.   14 
Aug.   15.  Ft.  Leavenworth,  Kans., 

Flcctric   Wiring.  .\\\ii.   14 
Aug.  15.  New  York,  N.  Y., 

Pier  Work,  .\ug.  7 
Aug.  IS,  Boston,   Mass., 

Subway  Entrance,  July  31 
Aug.  16.  Boston,  Mass. 

Harbor  Work,  .\ug.   14 
Aug.  16.  Galveston,  Tex., 

Jetty   Work,  July  24 
Aug.  16.  Brooklyn,  N.  Y., 

Pier  Work,  .\ng.   14 
Aug.   If).  Staplcton,  S.  1.,  N.  Y., 

Pier  Work,  .\;ig.  14 
Aug.   16.  Henry,   111.. 

Steam    Heating   Plant.  .\ug.   14 
Aug.  19.  New  York,  N.  Y., 

Dock   Work,  .\ug.  14 
Aug.  19.  Washington,  D.   C, 

Steam  Vessel,  July  24 
Aug.    20.  San   EHego,   Cal., 

Wharf    and    Trestle,  June  26 
Aug.  20.  Fort  Ontario,  N.   Y., 

Fence,  Aug.  7 
Aug.  20.  Dawson,  Minn., 

Electric  Light  Plant,  .\ug.   r_i 
Aug.  21.  New  York,  N.  Y. 

Dock  Work,  Aug.  14 
Aug.  22.  Shawneetown,   111., 

Levee  Work.  Aug.  14 
Aug.  22.  Blackwcll's  Island,  N.  Y., 

Electric  Light  Plant,  Aug.  14 
Aug.  22.  New   York,  N.   Y.. 

Electric  System,  Aug.  7 
Aug.  23.  Newark,   N.   J.. 

Electric  Light  Plant,  Aug.  14 
Aug.  24.  Fort  Grcblc.  R.   I., 

Concrete  Coal  Bin,  .\ug.   14 
Aug.  24.  Bremerton,  Wash., 

Concrete  Quay  Wall,  July  24 
Aug.  24,  Toledo,   O., 

Monument,  July  31 
Aug.  26.  Jacksonville,  Fla., 

Jetty   Work,  Aug.  7 
Aug.-  26.  Jacksonville,  Fla., 

Jetty   Works.  .\ug.  14 
Aug.  26.  Detroit.  Mich., 

Lumber,  .Vug.  14 
Aug.  26.  West  Point.  N.  Y., 

Street  Lighting  System,  Aug.   14 
Aug.  27.  St.  Peter's  Ray.  P.  E.  I.. 

Breakwater.  Aug.  14 
Aug.  27,  Cincinnati,   O., 

Tracks,   Grading,    Etc.,    July  31 
Aug.  29.  Fort   Lawton.,   Wash, 

Corrals,  Aug.  14 
Aug.  30.     Philadelphia,  Pa- 
Suction  Dredges,  Aug.  7 
Aug.  31.    Galveston,  Tex.. 

Jetty  Work,  .^ug.  7 
Aug.  31.  Lebanon,  Pa., 

Street   Lighting,  July  24 
Sept.    I,  Webb  City,  Mo., 

Railroad,  July  31 
Sept.    3.  Winnipeg,  Man., 

Hvdro-Electric  Development,  June  10 
Sept.    3.  Two  Rivers,  Wis.. 

Pier  Work,  Aug.   14 
Sept.     4.  Providence,   R.   L, 

Dredging,  Aug.  14 
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Sept.   10.  1-airport,  O., 

Breakwater,  .\ug.  14 
Sept.   10.  Cleveland,   O., 

Breakwater,  .\ug.   14 
Sept.  30.  Washington,  D.   C, 

Search    Light    Outfit,  Aug.  7 
Oct     5.  Franklin  Shoals,  .\rk.. 

Lock  and  Dam,  .\ug.  7 
Oct.      5.   Mobile,   Ala., 

Locks   ;ind    Dams,  .-^ug.  14 
Oct.      5.  Franklin.,  Ark.,  Aug.  14 

Oct.     5.  Vicksburg,  Miss., 

Lock  and  Dam.  -\ug.   14 

Excavation,  Earth  and  Rock. 

.^ug.  15.  Clicboygan,  Mich., 

Dredging,  July  24 
Aug.  15.  Mason   City,   la.. 

Drain,  .Vug.  7 
.-\ug.  16.  Brooklyn,   N.   Y., 

Filling,  .\ug.  7 
Aug.  16.  New   York,   N.   Y'.. 

Filling,  Aug.  7 
Aug.  16.  Tampa,  Fla., 

Dredging,  July  24 
.\ug.   16.  Boston,   Mass., 

'.  Dredging,  .\ug.   14 

.\ug.  19.  New  London,   Conn., 

Dredging,  July  31 
Aug.  20.  Charleston,  S.  C, 

Dredging,  .\ug.  7 
.\ug.  20.  Weymouth,  Mass.. 

Dredging,  Aug.  7 
.\ug.  20.  Ivanhoe.   Minn.. 

Dredging.   .\ug.   14 
Aug.  22.  Brunswick,   Ga., 

Dredging,  July  24 
Aug.  23,  Savannah,    Ga., 

Dredging,  July  31 
Aug.  26,  Fort   Washington,   Md., 

Grading,  Draining,  Julv  31 
Aug.  26,  New  York.  N.  Y., 

Embankment,  Julv  31 
.\ug.  26.  Block  Island,  R.  I., 

Dredging,  Aug.  7 
-Vug.  26.  National  Soldiers'  Home.  Va.. 

Filling,  .\ug.  14 
.\ug.  26.  Detroit.    Mich., 

Hire  of  Plant,  .\ug.   14 
."Kug.  26.  North  Chicago,  111., 

Grading.  .\ug.   14 
Aug.  30.  Portland,  Me., 

Rock  Excavation,  Aug.  7 
Sept.    2.  Tacoma,  Wash., 

Dredging,  .A.ug.  7 
Sept.     3.  Ft.  Snelling,  Minn., 

Ditch   Work.  .\ug.  14 
Sept.    4.  Providence    R.  I., 

Dredging,  .•\ug.  7 
Sept.     4.   Norfolk.  Va., 

Dredging.  .\ug.  14 
.Sent.     4.   Provi<lence.   R.   I., 

Dredging.  .Aug.  14 
Sept.     5.  Seattle,  Wash.. 

Dredging.  .\ug.  14 
Sept.  10,  Siblev,  la.. 

Ditch    Work,  Jidy  31 

Materials,  Machines.  Supplies, Tools    Etc 

Aug.  14,  Washington,  D.  C, 

Track   Scales,   Tanks,   Etc.,  July  31 
Aug.  14,  Washington,   D.   C, 

Elevators,  July  31 
Aug.  14.  Wheeling,  W.  Va., 

Iron  and  Steel,  July  24 
.\ug.  14.  West  Hoboken,  N.  J., 

Street   Signs,  Aug.  7 
Aug.  15.  New  York,  N.  Y.. 

Lumber,  Aug.  7 
Aug.  16.  Chicago,   111., 

Machinery,  July  24 
.•\ug.  19.  West   Point,    N.   Y., 

Lamp    Posts,   Lanterns,  Aug.  7 
Aug.  20,  Mare   Island,  Cal., 

Brick,    Timber,    Etc.,  July  31 
.\ug.  20.  Dallas,   Texas., 

Waterpipe,   .\ug.  14 
.\ug.  20.  New  York,  N.  Y., 

Blocks,  Pipe,  Meters,  Aug.  14 
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Aug. 

20. 

Portsmonlh.   .\.   11.. 

Cement,  Pipe,  Etc., 

•Aug. 

'4 

Aug. 

20. 

.Annapolis.   .\ld., 

Pumps.  Cement.  Etc., 

Aug. 

14 

Auk- 

20. 

Boston,  Mass., 

Blocks  and  Tackle,  Etc., 

Aug. 

14 

.Vug. 

20 

Washington,  D.  C, 

Rope.    Timber,   Etc.. 

Aug. 

•  4 

Aug. 

21, 

Tompkinsville,  N.  Y., 

Moorings, 

July 

31 

Aug. 

22. 

Tompkinsville,  N.  Y.. 

Lantern 

,  Aug. 

7 

Aug. 

22. 

Washington,  D.  C, 

Engine,   Tank,   Etc. 

,  Aug. 

7 

.Aug. 

22. 

Philadelphia.   Pa,. 

Special  Castings. 

Aug. 

14 

Aug. 

23- 

Newark,   N.  J., 

Electric   Equipment 

,  Aug. 

7 

Aug. 

26. 

Washington.  D.  C. 

.Steel   Barges,       Etc., 

Aug. 

14 

Aug. 

26. 

Detroit,  Mich.. 

Fir   Timber, 

,  .Aug. 

7 

Aug.. 

29. 

San  Francisco,  Cal., 

Motors,  Chain  Drives,  Etc. 

.  Aug. 

7 

Sept. 

3- 

Kansas   City,   Mo. 

Pipe    and    Specials, 

,  Aug. 

7 

Sept. 

3- 

Kansas  City,  Mo., 

Steel  Pipe, 

,  Aug. 

7 

Sept. 

3- 

Puget  Sound.  Wash.. 

Piles.   Timber,   Etc., 

Aug. 

14 

Sept. 

3- 

Mare  Island.  Cal.. 

Pipe.  Lamps.  Valves.  Etc.. 

Aug. 

14 

Sept, 

8, 

Louisville,   Ky., 

Pumping   Engines, 

July 

31 

Sept. 

14- 

Manila,    P.    I., 

Valves.    Gates, 

July 

3' 

BIDS  ASKED. 

Bridges, 

Items  Arranged  Alphabetically  by  States. 
Los  Angeles.  Cal. — Bids  are  asked  by- 
County  Supervisors,  C.  G.  Keyes,  Clerk, 
until  2  p.  m.,  Aug.  19,  for  furnishing  labor 
and  materials  for  construction  of  two  con- 
crete abutments  and  the  erection  of  a  tim- 
ber bridge  on  said  abutments,  across  the 
Dalton  Wash,  on  Azusa  Ave.,  Azusa  Road 
District.  The  bridge  to  be  so  erected  is  the 
property  of  the  county  of  Los  Angeles  an(? 
is  now  located  at  Alhambra. 

Madera,  Cal. — Bids  are  asked  by  the 
Board  of  Supervisors,  W.  R.  Curtin,  Clerk, 
until  10  a.  m..  Sept.  16,  for  constructing 
bridge  across  Horace  Gold  Creek. 

Redwood  City.  Cal. — Bids  are  asked  by 
the  Board  of  Supervisors,  Joseph  H.  Nash, 
Clerk,  until  10  a.  m.,  Aug.  19,  for  construct- 
ing wooden  bridge  across  Tunitas  Creek. 

Plaquemine.  La. — Bids  are  asked  by  the 
Bridge  Commission  of  Iberville  Parish  un- 
til noon,  Sept.  9.  at  offices  of  Police  Jury 
Plaquemine,  of  which  Jules  A.  Herbert  is. 
Clerk,  for  constructing  approaches  and 
steel  draw  bridge  over  Bayou  Plaquemine. 
Andovey,  O. — It  is  stated  bids  are  asked 
by  P.  C.  Remick.  County  Auditor,  until 
Aug.  19,  for  constructing  a  reinforced  con- 
crete bridge. 

Cincinnati.  0. — Bids  are  asked  by  the 
Board  of  Public  Service  until  12  noon,  .Aug. 
16,  for  reconstruction  and  repair  of  Liberty 
St.  viaduct  and  approaches,  from  Garrard 
to  State  Aves.  M.  J.  Keefe  is  Clerk  Board 
of  Public  Service.  Charles  N.  Dannen- 
hower  is  Chief  Engineer. 

Cleveland.  O. — Bids  are  asked  by  A.  R. 
Callow,  Secretary  Board  of  Public  Service, 
105  City  Hall,  until  noon.  Aug.  21,  for 
furnishing  all  labor  and  material  and  con- 
structing complete  ready  for  the  pave- 
ment the  steel  superstructure  of  a  viaduct 
on  Kinsman  Road  S.  E.  over  the  Pennsyl- 
vania R.  R.  Certified  check  for  $5,000  re- 
quired with  bid. 

Columbus.  O. — Bids  are  asked  by  the 
County  Comiuissioncrs  until  Sept.  4  for  alt 
labor  and  material  necessary  to  build,  con- 
struct and  complete  the  following  work : 
Engineer's   estimate   No.   818. — Superstruc- 
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lure  and  roadway  construction  of  the  Holt 
bridge  in  Franklin  fownship.  ICngincer's 
estimate  No.  819. — Cimcrctc  encasing  of  tlie 
pier  of  the  Chenoweth  Mill  Bridge  in 
Pleasant  Township.  Hngineer's  estimate 
No.  820. — Hauling  and  spreading  furnace 
slag  on  the  east  approach  of  the  Clickcngcr 
bridge  in  Hamilton  Township.  Bine  print 
copies  may  be  obtained  of  the  County  Sur- 
veyor at  $1.  Other  plans  for  the  construc- 
tion of  the  superstructure  and  roadway  cc5n- 
struction  of  the  Holt  bridge  are  also  in- 
vited. 

Lima,  O. — Bids  are  asked  by  Commis- 
sioners of  Allen  County  until  noon,  Aug. 
31,  for  building  of  the  Adgate  steel  bridge, 
Shawnee  township,  the  Morgan  steel 
bridge,  Sugar  Creek  township ;  also  con- 
crete abutments  for  said  bridges,  according 
to  plans  and  specifications  on  file  at  the 
Commissioners'  or  Surveyor's  offices,  Lima, 
Ohio. 

Logan,  O. — Bids  are  asked  by  Board 
County  Commissioners  until  Aug.  15  for 
constructing  concrete  or  stone  abutments 
for  the  Young's  Ford  Bridge.  Jas.  L.  Mar- 
tin, County  Auditor. 

Port  Clinton,  O. — Bids  are  asked  until 
Aug.  17  by  the  Board  of  County  Commis- 
sioners for  furnishing  material  and  con- 
structing superstructure  and  substructure 
for  bridge  to  have  65-ft.  span,  i6-ft.  road- 
way across  Crane  Creek,  Allen  Township. 
Henry  Pafenbach  is  County  Auditor. 

Urhana,  O. — Bids  are  asked  until  Aug. 
19  for  building  bridge  on  Kiser  Road, 
Johnson  and  Rusli  Townships.  C.  E.  Rus- 
sell is  County  Auditor. 

Youngstoicn.  O. — Bids  are  asked  until 
Aug.  19  by  the  Board  County  Cgmmis- 
sioners  for  constructing  a  riveted  highway 
bridge  over  Beaver  Creek  in  Goslien  Town- 
ship.    W.  B.  Jones,  County  Auditor. 

Emporium.  Pa. — Bids  are  asked  until 
Aug.  20  by  the  Board  County  Commission- 
ers, for  constructing  the  substructure  and 
superstructure  of  a  highway  bridge  in  Ship- 
pen  Township.  J.  W.  Lewis  is  Chmn  of 
the  Board. 

Bloomsburg.  Po.^Bids  are  asked  by  the 
Commissioners  of  Columbia  County,  until 
Aug.  22  for  constructing  bridge  over  Raven 
Creek  in  Benton  Township,  and  bridge  over 
Chillisqnaqua  Creek  in  Madison  Township. 

Toziranda,  Pa. — Bids  are  asked  by  the 
County  Commissioners.  E.  D.  Harkness, 
Chairman,  until  Aug.  15,  for  constructing  a 
■bridge  at  James  St.  across  Susquehanna 
River  between  Wysox  and  North  Towanda 
Townships. 

Ft.  Mycr,  Va. — Bids  are  asked  by  Maj. 
Gray  Zalinski.  Q.  M.,  U.  S.  A.,  Washing- 
ton. D.  C.  until  Aug.  20,  for  constructing 
liridge  ou  Military  Road,  to  Ft.  Myer,  Va. 

Pateros,  Wash. — Bids  are  asked  by  the 
State  Highway  Board,  at  Olympia.  until 
Aug.  16,  for  constructing  wagon  bridge 
across  Methow  River  at  State  Road  No.  10. 

Fond  du  Lac,  Wis. — Bids  are  asked  by 
J.  F.  Hohensee,  City  Clerk,  until  2  p.  m., 
Aug.  16.  for  removing  the  present  Johnson 
St.  bridge,  and  placing  same  across  the 
river  at  Grove  St..  according  to  specifica- 
tions on  file  in  the  Clerk's  office. 

Buildings. 

Items    Arranged    Alphabetically     by    States. 

HuntszilU\  Ala. — Bids  are  asked  by  E. 
G.  Foster,  Chmn.  BIdg.  Co..  until  Aug.  17, 
for  the  erection  of  a  2-story  jail  and  jailer's 
residence  for  Scott  County.  J.  G.  Barnwell, 
Chattanooga,  Tenn.,  is  Architect. 

Fort  Smith.  Ark. — Bids  are  asked  by  C. 
D.  Mowen,  Secretary  Fort  Smith  tlotel 
Co..  until  noon,  Aug.  28,  for  the  erection  of 
a  6-story,  i6o-room,  reinforced  concrete 
hotel  building.  Bids  are  desired  for  the 
■entire  work  except  heating  and  plumbing 
and  mechanical   appliances.     Plans,  etc.,  at 


uIVkc  of  11.  !•;.  Hewitt,  Architect,  22  Arcade 
lildg.,  Peoria,  111.,  and  at  the  office  of  the 
Kelly  Trust  Co.,  Ft.  Smith,  Ark. 

Eureka,  Cat. — Bids  are  asked  until  10  a. 
ni.,  Sept.  II,  by  George  VV.  Cousins,  Clerk 
of  tlie  Board  of  Supervisors  of  Humboldt 
County,  for  the  contraction  of  a  county  jail 
building. 

San  Francisco,  Cal. — Bids  are  asked  by 
Janus  Knox  Taylor,  Supervising  Architect, 
Washington,  D.  C,  until  3  p.  m.,  Sept.  17, 
for  the  repairs  to  stonework,  miscellaneous 
repairs,  alterations  and  painting  at  the  U. 
S.  Mint  B\iilding,  San  Francisco. 

Il'askinglon  Barracks,  D.  C. — Bids  are 
asked,  until  Sept.  3,  by  Maj.  W.  C.  Lanag- 
litt.  Corps,  luigrs.,  U.  S.  A.,  Washington 
Piarracks,  for  constructing  2  double  sets 
(if  non-commissioned  officers'  quarters  at 
Washington  Barracks. 

MoscoiK.;  Ida. —  Bids  are  asked  by  the 
Board  of  Regents,  until  2  p.  m.,  Aug.  30, 
for  the  construction  of  a  3-story  adminis- 
tration building  at  Moscow  for  the  Uni- 
versity of  Idaho.  The  building  will  be  Sox 
238  ft.,  of  metal,  stone  and  brick  construc- 
tion, and  must  be  complete  by  Sept.  i,  1908. 
F'ormer  bids  for  this  work  were  rejected, 
the  lowest  being  Campbell  Bros.,  Salt  Lake 
City,  Utah,  $291,500.  Mrs.  S.  H.  Hays  is 
Secretary  Board  of  Regents. 

Chanibcrsburg,  Pa. — Bids  are  asked  by 
the  County  Commissioners.  R.  C.  Prather, 
Clerk,  until  11  a.  m,.  Aug.  22.  for  the  erec- 
tion of  a  covered  wooden  bridge  over  the 
west  branch  of  the  Conocochcague  Creek 
in  Metal  Township,  at  Kegerrel's  Fording; 
clear  space  of  bridge  130  ft.,  clear  roadway 
14  ft.  Bids  are  also  asked  at  same  time 
and  place  for  the  erection  of  a  reinforced 
concrete  3-arch  bridge  at  same  location  as 
above.  Certified  check  for  $3SO  must  be 
filed  with  the  County  Commissioners  not 
later  than  11  a.  m.,  Aug.  22. 

Decatur,  III. — Bids  are  asked  until  Aug. 
18  by  E.  R.  Wright.  Secy.  Pythian  Home 
Bd.,  Taylorville.  for  furnishing  material 
and  erecting  Illinois  Pythian  Home  at  De- 
catur. Bids  to  be  submitted  on  the  follow- 
ing :  General  contract,  ventilating  and 
heating,  plumbing,  sewerage  and  gas  fit- 
ting, electric  work.  Plans  and  specifica- 
tions may  be  had  from  Deal  &  Ginzel,  Ar- 
chitects,  Lincoln,  upon  a  deposit  of  $10. 

Peru,  hid. — It  is  reported  bids  are  asked 
by  the  Board  of  Commissioners,  until  Aug. 
29,  for  the  construction  of  a  cottage  at  the 
Lafayette  State  Soldiers'  Home. 

Cedar  Rapids,  la. — Bids  are  asked  by 
James  Knox  Taylor,  Supervising  Architect, 
Washington,  D.  C,  until  3  p.  m.,  Sept.  23, 
for  the  construction  (except  elevator),  of  at\ 
extension,  remodeling,  etc.,  to  the  U.  S. 
Post  Office  and  Court  House  at  Cedar 
Rapids. 

Ames,  la. — Bids  are  asked  by  E.  W.  Stan- 
ton, Secretary  Board  of  Trustees  of  the 
Iowa  State  College,  until  2  p.  m.,  Aug.  21, 
for  poultry  and  dairy  farm  buildings,  plans 
and  specifications  for  which  may  be  seen 
at  the  office  of  the  secretary  and  at  the 
office  of  Proudfoot  &  Bird,  architects,  625 
Flynn    Building,   Des    Moines,    la. 

Muscatine,  la. — Bids  are  asked  by  James 
Knox  Taylor,  Supervising  Architect,  Wash- 
ington, D.  C.  until  3  p.  m.,  Sept.  19,  for 
the  construction  complete  of  the  U.  S.  Post 
Office  at  Muscatine. 

Anthony.  Kans. — Bids  are  asked,  until 
Aug.  28,  by  the  Bd.  Co.  Comrs.,  Henry 
Krider,  Chmn.,  for  the  erection  of  a  Court 
House  on  Court  House  Sq.  Plans  and 
specifications  may  be  had  for  $15,  of  which 
$5  will  be  returned.  Geo.  P.  Washburn 
&  Son,  Ottawa,  Kan.,  are  Architects.  R. 
P.  Chevraux  is  Co.  Clk. 

Portland.  .\h\ — Bids  are  asked  until  Aug. 
23  bv  the  Cominittce  on  Public  Buildings, 
Nathan   Clifford,   Chmn..   for   the  masonry 


and  carpentry  for  the  new  Durham  St. 
school.  John  Calvin  Stevens  and  John 
HowaTd  Stevens,  Orford  Bldg.,  are  Archi- 
tects. 

Boston.  Mass. — Bids  are  asked  until  Aug. 
15  by  the  Board  of  Park  Commissioners, 
Charles  F.  Stratton,  Chmn.,  64  Pemberton 
S(i.,  for  erecting  a  shelter  in  Marine  Park 
on  the  Iron  Pier. 

Springfield,  Mass. — Bids  arc  asked  until 
.•Vug.  15  by  the  Committee  on  City  Prop- 
erty, A.  F.  H.  Pittsburg,  Chmn.,  for  erect- 
ing an  aihlition  to  Howard  St.  school. 
Kirkhani  &  Parlelt,  25  Harrison  Ave.,  are 
.Architects.  Separate  bids  will  be  received 
for  plumbing ;  also  for  installing  a  ventilat- 
ing and  heating  system. 

Howell,  Mifh. — Bids  are  asked  by  Dr. 
Henry  J.  Hartz,  Secretary,  27  Adams  Ave., 
I'^ast,  Detroit,  until  Aug.  15,  for  furnishing 
material  and  erecting  complete  a  main 
-anatorium,  administration  building  and 
connections,  and  a  wing  to  same;  also  for 
dining-room  extension  to  present  building, 
to  be  erected  on  the  grounds  in  the  vicinity 
of  Howell.  Bids  are  to  be  made  as  fol- 
lows: I,  for  general  construction,  including 
main  administration  building  and  connec- 
tions, and  wing  and  dining-room  extension 
complete ;  2,  separ.;ite  proposals  for  main  ad- 
ministration building  and  connections  com- 
plete, exclusive  of  wing  and  dining-room 
extension ;  3,  separate  proposals  for  dining- 
room  extension  complete ;  4,  plans  and  bids 
for  sewage  disposal  purification  plant. 

Kalkaska,  Mich. — Bids  are  asked  until 
.Aug.  15  by  the  County  Clerk  for  erecting 
a  jail  and  sheriff's  residence.  Jacob  N. 
Wolfe  is  Chmn.  Bldg.  Com. 

Xcgaunee,  Mich. — Bids  are  asked  until 
.Aug.  22  by  Cyrille  Houle.  Secretary  School 
Board,  for  erecting  a  high  school.  Plans 
and  specifications  may  be  had  upon  a  de- 
posit of  $10.  John  D.  Chubb,  112  Clark 
St.,  Chicago,  111.,  is  Architect.  Separate 
liids  will  be  received  for  plumbing,  sewer- 
age and  gas  fitting  for  above  school. 

Republlic,  Mich. — Bids  are  asked  until 
.\ug.  26  by  the  Board  of  Education,  Peter 
W.  Pascoe,  Secretary,  for  erecting  a  high 
and  grade  school.  Charlton  &  Kuenzli, 
Marquette,  Mich.,  are  Architects. 

Xcxi'berry,  Mich. — Bids  are  asked  by 
Board  of  Trustees  of  the  Upper  Peninsular 
Hospital  for  the  Insane,  Newberry,  Mich. 
(Dr.  E.  H.  Campbell,  Secretary),  until  Aug. 
20,  for  the  erection  and  completion  of  the 
administration  building,  one  cottage,  and 
two  cloister  connections.  Charlton  & 
Keunzli,  .Architects,  Marquette,  Mich.,  and 
Milwaukee,  Wis. 

EUcndale.  N.  D. — Separate  bids  are  asked 
by  E.  F.  Bodle,  President  Board  of  Trus- 
tees, until  -Aug.  20,  for  installing  a  heat- 
ing and  plumbing  system  in  dormitory 
building  of  state  industrial  school. 

Cleveland,  O. — Bids  are  asked  by  A.  R. 
Callow,  Secretary  Board  of  Public  Service, 
IDS  City  Hall,  until  noon,  Aug.  28,  for  fur- 
nishing all  material  and  labor  for  the  ex- 
cavations, foundations  and  superstructure 
for  a  market  house  on  the  land  owned  by 
the  city  at  the  northeast  corner  of  West 
25th  St.  and  Lorain  Ave.  Certified  check 
for  $4,000  required  with  bid. 

Cleveland,  O. — Bids  are  asked  by  Board 
of  Education,  E.  6th  St.,  Cleveland,  until 
noon,  Sept.  3,  for  furnishing  all  the  ma- 
ferial  and  for  doing  all  the  work  necessary 
to  complete  an  annex  to  Milford  school, 
in  accordance  with  the  plans  and  specifica- 
tions to  be  on  file  in  the  office  of  the  ar- 
chitect, E.  6th  St. 

Columbus  Grove.  O. — Bids  are  asked  un- 
til Aug.  17  by  the  Village  Council  for  heat- 
ing and  plumbing  the  new  citv  building. 
Harry  F.  Busche.  Vil.  Clk. 

Xnivrk.  O. — Bids  are  asked  until  Aug. 
19  by  the  Board  of  Education,  D.  M.  Keller, 
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Clk.,  for  furnishing  and  installing  a  ven- 
tilating and  heating  system  in  the  new  high 
school  annex,  and  changing  heating  system 
in  the  old  building.  Vernon  Redding, 
Mansfield,  O.,  is  architect. 

Toledo,  O. — Bids  arc  asked  until  Aug. 
26  for  furnishing  material  and  erecting  a 
school,  including  all  pluniliing  and  drain- 
age, electric  wiring  and  the  heating  and 
ventilation  at  the  County  Children's  !  Ionic. 
Bacon  &  Ilubcr,  755  The  Spitzcr  Bldg., 
are  Architects.  D.  T.  Davies,  jr.,  is  County 
Auditor. 

Portland,  Ore. — Bids  will  be  received 
until  Aug.  28  by  the  County  Clerk  for  im- 
provments  and  alterations  on  the  Multno- 
mali  County  armory  at  loth  and  Church 
Sts.  Richard  Martin,  Jr.,  Dekum  Bldg.,  is 
Architect. 

[Vilkinsburg,  Pa. — Bids  are  asked  until 
Aug.  IS  for  erecting  a  4-story  addition  to 
the  Columbia  Hospital.  Estimated  cdst. 
580,000.  John  L.  Beatty,  Pittsburg,  Pa.,  is 
Architect. 

Vermilion.  S.  D. — Bids  are  asked  until 
Aug.  20  by  the  Regents  of  Education,  Irwin 
D.  Aldricii,  Secretary,  care  of  Cataract  Ho- 
tel, Sioux  Falls,  for  steam  heating  in  the 
addition  to  East  Hall  at  the  State  Uni- 
versity at  Vermilion.  Jos.  Schwarz,  Sioux 
Falls,  S.  D.,  is  .Architect. 

Maynooth,  Ont.- — Bids  are  asked  until 
noon,  Aug.  15,  for  constructing  a  concrete 
station  and  platforms,  at  Maynooth,  for  the 
Central  Ontario  Ry.  Co.  Geo.  Collins, 
Manager,  Trenton,  Ont. 

Roads  and  Streets 

(Items   Arranged    Alphabetically    by    States.)  ' 

Jacksonville,  f/a.— Bids  are  asked  until 
2:30  p.  m.,  Aug.  26,  by  the  Board  of  Pub- 
lic Works,  for  paving  with  brick  Adams  St., 
from  Stuart  St.  to  Myrtle  Ave.  The  work 
includes  grading  about  6,060  sq.  yds.,  laying 
2.576  lin.  ft.  stone  curbing,  paving,  etc. 
Philip  Prioleau  is  City  Engineer. 

Nezv  Haven,  Conn. — Bids  are  asked  un- 
til Aug.  19  by  C.  W.  Kelly,  City  Engr., 
for  constructing  a  crushed  stone  pave- 
ment on  Carlisle  St.,  a  bitulithic  pavement 
on  State  St.,  and  a  Hassam  pavement  on 
Oak  St. 

Bcardslozvn.  III. — Bids  are  asked  until 
Sept.  3  by  A.  G.  Smith.  City  Clerk,  for  lay- 
ing 38,460  sq.  yds.  brick  pavement  on  con- 
crete base.  Estimated  cost,  $81,528.  C.  W. 
Brown,  of  Jacksonville,  is  Engineer. 

Bloomington,  111. — Bids  are  asked  by  E. 
F.  Fauntz,  City  Engr.,  until  Aug.  15  for 
4,000  sq.  yds.  brick  pavement  on  4-in.  con- 
crete base,  3,000  ft.  curb  and  gutter  and 
3,500  ft.    12,   15   and   l8-in.,  pipe   sewer. 

Cairo,  III. — Bids  are  asked  until  Aug.  15, 
by  the  Board  of  LxDcal  Improvements  for 
laying  51,646  sq.  yds.  brick  pavement  on 
Washington  .\ve.  Wilbur  B.  Thistlewood 
is  City  Engineer. 

Bedford,  Ind. — Bids  are  asked  until  I  p. 
m.,  Aug.  17,  by  the  County  Commissioners 
for  construction  of  8,217  ft-  of  macadam- 
ized road.  W.  G.  Owens  is  County  Audi- 
tor. 

Covington,  Ind. — Bids  are  asked  until 
1 :30  p.  m.,  Aug.  16,  by  the  County  Commis- 
sioners for  constructing  tha  Glascock  grav- 
el road.  11,820  ft.  in  length.  Wm.  B.  Gray 
is  County  Auditor. 

Frankfort,  Ind. — Bids  are  asked  by  Com- 
missioners of  Clinton  County,  at  Frankfort, 
until  2  p.  m.,  Aug.  27,  for  the  construction 
of  ten  gravel  roads  of  a  total  length  of  20 
miles.  Charles  F.  Cromwell,  County  Audi- 
tor. 

Sullivan.  Ind. — Bids  are  asked  by  Coun- 
cil of  Sullivan,  until  10  a.  m.,  Aug.  23.  for 
the  construction  of  brick  streets.  Esti- 
mated cost  is  $45,000. 

Terre  Haute.  Ind. — Bids  are  asked  until 
IT  a.  m.,  Aug.  17,  by  the  County  Commis- 


sioners, for  construction  of  4,730  ft.  of 
gravel  road  in  Otter  Creek  Township. 
Jerome  W.  Denehie  is  County  Auditor. 

Tifiton,  Ind. — Bids  are  asked  by  Com- 
missioners of  Tipton  County,  at  Tipton, 
until  10  a.  m.,  .Aug.  19,  for  the  constriic- 
lion  of  a  gravel  road  on  line  between  Tip- 
ton and  Clinton  Counties.  J.  F.  Barlow  is 
.Auditor  Tipton  County. 

Tipton,  Ind. — Bids  are  asked  by  the  Com- 
missioners of  Tipton  County,  at  Tipton, 
until  9  a.  m.,  Aug;.  30,  for  the  construction 
of  gravel  roads  in  Cicero,  Jefferson  and 
Wildcat  Townships ;  40  roads  in  all.  J. 
F.   Barlow,  .Auditor. 

/  alparaiso,  Ind. — Bids  are  asked  by  Com- 
mon Council  of  Valparaiso,  until  8  p.  m., 
.Aug.  23,  for  the  improvement  of  four 
streets,  by  paving  with  vitrilied  blocks. 
Robert  B.  Ewing  is  City  Clerk. 

IVinchcstcr,  Ind. — Bids  are  asked  by 
Council  of  Winchester  until  8  p.  m.,  Aug. 
21,  for  the  improvement  of  Oak  St.,  with 
crushed  stone. 

Dundee,  Mich. — Bids  are  asked  by  the 
Council  until  Aug.  zo  for  about  13,000  sq. 
yds,  brick  pavement  and  necessary  curbing 
and  drainage.  The  Riggs  &  Sherman  Co., 
of  Toledo,  O.,  are  the  engineers. 

Kansas  City.  Mo. — Bids  are  asked  by  E. 
.A.  Harper,  City  Engineer,  until  II  a.  m., 
-Aug.  22,  for  constructing  brick  or  brick 
block  pavement  on  the  following  alleys : 
On  the  alley  between  Oak  St.  and  Locust 
St.,  from  Irving  PI. ;  on  the  alley  between 
McGee  St.  and  Oak  St.,  from  13th  St.  to 
14th  St.;  on  the  alley  between  26th  St.  and 
Matthews  Ave.,  from  Walrond  Ave.  to 
College  Ave. ;  on  the  alley  between  Wash- 
ington St.  and  Broadway  from  a  point  144 
ft.  south  of  loth  St.  to  nth  St.;  on  the  al- 
ley between  Main  St.  and  Walnut  St.,  from 
a  point  47  ft.  south  of  the  south  line  of 
nth  St.,  to  the  north  curb  line  of  12th  St. 
Cash  deposit  of  $200  must  be  made  with 
City  Comptroller  and  certificate  must  ac- 
company bid. 

Kansas  City.  Mo. — Bids  are  asked  by  E. 
R.  Harper.  City  Engineer,  until  II  a.  m., 
.Aug.  22.  for  furnishing  all  materials  and 
doing  all  work  necessary  to  complete  the 
following  city  improvements :  Grading 
Woodland  Ave.  from  the  south  line  of 
47th  St..  or  Swope  Park  Blvd.,  to  Southern 
City  Limits ;  grading  Chelsea  Ave.  from 
20th  St.  to  24th  St.  or  Westport  and  In- 
dependence Road ;  grading  IVIonroe  .Ave. 
from  23d  St.  to  24th  St. :  grading  Ben- 
nington .Ave.  from  the  south  line  of  Wash- 
ington Park  Blvd.,  east  of  Bennington  Ave. 
to  the  north  line  of  Independence  Ave. ; 
grading  Bellaire  .Ave.  from  Saida  -Ave.  to 
St.  John  .Ave. ;  grading  Cambridge  Ave. 
from  Washington  Park  Blvd.  to  Indepen- 
dence .Ave. ;  grading  Winchester  .Ave.  from 
7th  St.  to  I2th  St. ;  grading  7th  St.  from 
Cambridge  .Ave.  to  Winchester  .Ave. ;  grad- 
ing Fremont  av.  from  Independence  Ave. 
to  8th  St. ;  grading  Mercier  St.  from  41st 
St.  to  43d  St. ;  grading  the  alley  between 
8th  St.  and  gth  St.  from  Woodland  .Ave.  to 
Euclid  .Ave. ;  grading  the  alley  between 
Benton  Blvd.  and  .Agnes  .Ave.,  from  How- 
ard St.  to  25th  St. ;  grading  the  alley  be- 
tween 9th  St.  and  loth  St..  from  The  Paseo 
to  Vine  St.;  grading  the  alley  next  south 
of  14th  St.  from  Baltimore  .Ave.  to  the  al- 
ley east  of  Baltimore  .Ave. ;  grading  the  al- 
ley between  12th  St.  and  13th  St.,  from 
Wyandotte  St.  to  Baltimore  .Ave.  Bond 
for  $200  must  accompany  bid. 

MarshUcld.  Mo. — Bids  are  asked  until 
Aug.  30,  by  W.  P.  McKnight.  City  Clerk, 
for  constructing  about  g8.ooo  ft.  of  ma- 
cadam pavement  and  7,200  ft.  of  stone  gut- 
tering. 

Pembroke,  A'.  H. — Bids  arc  asked  until 
5  p.  m..  .Aug.  19.  by  the  State  Highway  De- 
partment  for  the  construction  of  4,500  ft 


gravel  road.     .A.  W.  Dean,  at  Concord,  is 
State  Engr. 

Elizabeth,  N.  1 . — Bids  are  asked  by  the 
City  Council  until  Aug.  20  for  paving  Court 
St.  and  Waverly  PI.  and  flagging  7th  St. 
The  work  includes  3,230  sq.  yds.  trap  block 
pavement,  1,480  sq.  yds.  telford  pavement, 
1,720  lin.  ft.  new  flag,  2,340  lin.  ft.  new  curb, 
1.J90  sq.  yds.  trap  block  gutters,  etc.  Wm. 
H.-  Luster  is  City  Surveyor. 

Etna,  N.  J. — Bids  are  asked  until  8  p. 
m.,  Aug.  23,  for  building  a  macadam  road 
in  Etna  Borough.  H.  G.  Hering,  Borough 
Engineer,  Hillsdale,  N,  J.  Charles  J.  Mil- 
ler, Mayor. 

Hoboken,  jV.  /. — Bids  are  asked  until  8 
p.  in.,  Aug.  28,  by  the  City  Council,  for  re- 
paving  portions  of  Third  and  Grand  Sts. 
James  H.  Londrigan  is  City  Clerk. 

IViUhvood,  A'.  /. — Bids  are  asked  until 
noon,  Aug.  20,  by  the  Street  Commission, 
Evans  G.  Slaughter,  Chairman,  for  laying 
about  40,000  sq.  yds.  macadam  pavement. 
curbs,  etc.  L.  M.  Rice  is  Borough  Engi- 
neer. 

IVoodctiff,  N.  J. — Bids  are  asked  until  8 
p.  m.,  .Aug,  20,  by  the  Borough  Council,  for 
macadamizing  portion  of  Mill  Road  and 
Pascack  Road,  Woodcliff  Heights  Road  and 
Glen  Road,  a  distance  of  12,849  ft-  H.  G. 
Hering,  Jr.,  is  Borough  Engineer. 

Albany,  N.  Y. — Bids  are  asked  until  noon, 
Sept.  3-4-5,  by  Frederick  Skene,  State 
Engr.,  for  constructing  various  state  roads. 

Brooklyn,  N.  Y. — Bids  are  asked  until 
-Aug.  21  by  Bird  S.  Coler,  Borough  Presi- 
dent, for  paving  and  repairing  portions  of 
Bushwick  and  Denton  Pa..  Driggs  and 
Morgan  Aves.,  Boerum,  Box,  Dupont, 
Eagle,  Granite  and  Guernsey  Sts.,  laying 
sidewalks  on  87th  and  71st  Sts.,  and  con- 
structing cement  concrete  sidewalks  on 
various  streets.  Engineer's  estimate:  24,- 
345  sq.  yds.  asphalt  pavement.  2.330  sq.  yds. 
iron  slag  blk.  pavement,  with  cement  joints, 
2,320  sq.  yds.  granite  blk.  pavcnu-nt  with  tar 
and  gravel  joints,  2.940  sq.  yds.  medina  sand- 
stone pavement,  with  cement  joints.  24,900  sq. 
ft.  cement  sidewalks,  97,488  sq.ft.  cement  con- 
crete sidewalk,  4,471  cu.  yds.  concrete,  18,- 
660  lin.   ft.   new   curbs,   etc. 

Geneva,  N.  Y. — Bids  are  asked  until  2  p. 
m.,  .Aug.  15.  for  grading  Roosevelt  St.,  Tor- 
rey  and  Bell  .Aves.  C.  T.  Church  is  City 
Engr, 

Long  Island  City,  L.  I..  A'.  Y. — Bids  are 
asked  by  Jos.  Bermcl,  Borough  President, 
until  -Aug.  15,  for  regulating  and  grading 
the  Boulevard  from  Webster  Ave.  to  Broad- 
way. Engineer's  estimate:  550  cu.  yds.  of 
rock  excavation,  4.866  cu.  yds.  earth  excava- 
tion, 300  lin.  ft.  24-in.  iron  drain  pipe  in 
lilace ;  also  same  time  and  placing  for  fur- 
nishing and  delivering  to  the  Bureau  of 
nioh\va\s.  Borough  of  Queens,  3,500 
broken  stone  of  trap  rock.  size.  1%  in.,  and 
1.500  cu.  yds.  trap  rock  screenings. 

.\'t-7u  York.  A'.  Y. — Bids  are  asked  until 
noon,  Aug.  19.  by  the  Dept.  of  Docks  and 
Ferries,  J,  .A,  Bensel,  Comr.,  for  furnish- 
ing and  placing  riprap  stone. 

.Wit'  York.  A'.  )'. — ^Bids  are  asked  until 
noon,  .Aug.  19,  for  building  pedestrian  ap- 
proaches to  the  ferries  between  West  22d 
.111(1  \^'est  23d  Sts.,  North  River,  and  gran- 
ite pavement  between  West  13th  and  West 
i4tli  Sts.,  North  River,  on  the  Chelsea  Sec- 
tion,  Borough  of  Manhattan. 

Xeiv  York.  A^  >'. — Bids  are  asked  until 
1 1  a.  m.,  Aug.  21,  by  Bird  S.  Coler,  Presi- 
dent Borougli  of  Brooklyn,  for  regulating 
paving,  etc..  portions  of  various  streets, 
Borough  of  Brooklyn. 

Syracuse.  X.  Y. — Rids  are  asked  by  Board 
of  Contract  and  Supply,  George  J.  Metz, 
City  Clerk,  until  t  :30  p.  m..  .Aug.  19.  for 
furnishing  material  and  constructing  a  num- 
ber of  stone,  cement,  asphalt  or  brick  side- 
walks. 
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Mt.  Gilctid,  O.— It  is  stated  that  bids  are 
asked  until  Aug.  -'3  by  W.  C.  McFarland, 
County  Auditor,  for  constructing  the  Cli- 
max l-'rte  Turnpike. 

ScDidiiskv,  O. — Bids  arc  asked  until  Aug. 
20  by  B.  j.  McGory,  Clerk  Board  Public 
Service,  for  grading,  curbing  and  paving 
portions  of  Osborne,  Lawrence,  Washing- 
ton and  Monroe  Sts. 

Toledo,  O. — Bids  are  asked  by  the  Board 
of  County  Commissioners  until  10  a.  m., 
Aug.  19,  for  grading,  draining  and  ma- 
cadamizing. D.  T.  Davis,  Jr.,  is  County 
Auditor. 

Smethport,  Pa. — Bids  are  asked  by  W. 
G.  Holder,  Town  Clerk,  until  Aug.  29  for 
about  22,056  sq.  yds.  paving. 

Aberdeen,  Wash. — Bids  are  asked  until 
6  p.  m.,  Aug.  21,  by  the  City  Council,  for 
paving,  grading,  etc.,  portions  of  various 
streets.  P.  F.  Clark  is  City  Clerk.  H.  W. 
Troutman  is  City  Engineer. 

Olyinfia,  ll'asli. — Bids  are  asked  until  2 
p.  m.,  Aug.  16,  by  the  State  Highway  Board. 
Joseph  M.  Snow,  Secretary,  for  grading, 
etc.,  portion  of  state  road  No.  3. 

Jotusz-ille,  Wis. —  It  is  stated  that  bids  are 
asked  until  Aug.  23  by  the  Street  Assess- 
ment Committee,  S.  B.  Heddles,  Chmn., 
for  paving  with  macadam,  a  portion  of  St. 
Lawrence  .\ve. 

Milwiiiik'i-c-,  Wis. — Bids  are  asked  by 
Board  Public  Works,  Charles  J.  Poetsch, 
Chairman,  until  10 :30  a.  ni.,  Aug.  16,  for 
constructing  granite  block  pavement  on  St. 
Paul  Ave.  Certified  check  for  $2,400  re- 
quired with  bid. 

Oshkosh,  Wis. — It  is  stated  that  bids  are 
asked  by  the  Board  Public  Works,  until 
Aug.  17,  for  paving  with  asphalt  a  portion 
of  Church  St. 

Watertozi'ii,  Wis. — Bids  are  asked  until 
10  a.  m.,  Aug.  24.  by  the  Board  of  Public 
Works  for  grading  portions  of  Dewey  Ave. 
and  Division  St.  Gustav  Glaser  is  St. 
Comr.,  Board  Public  Works.  E.  B.  Par- 
sons is  City  Engineer. 

Sewers, 

(terns     Arranged     Alphabetically     by     States. 

Fort  Dade,  (F.  O.  Egmout) ,  f /a.— Bids 
are  asked  by  Lieut.  J.  A.  Thomas,  Con- 
structing Q.  M.,  until  7  p.  m.,  Aug.  30,  for 
construction  of  storm  water  drains  at  this 
post. 

Evansvitle,  Ind. — Bids  are  asked  by  De- 
partment Public  Works,  Walter  F.  Wun- 
derlich.  Clerk,  until  2  p.  m.,  Aug.  17,  for 
constructing  local  sewer  in  alley  in  Block 
96. 

West  Lafayette,  Ind. — Bids  are  asked  by 
Charles  T.  Stallard,  Town  Clerk,  until  7:30 
p.  m.,  Aug.  19,  for  constructing  12  in,  vitri- 
fied sewer  in  Vine  St..  and  8  in.  vitrified 
pipe  sewers  in  a  number  of  other  streets. 

Louisville,  Ky. — Bids  are  asked  by  the 
Commissioners  of  Sewerage,  until  noon, 
Aug.  28.  for  constructing  Happy  Hollow 
sewer.  Harrison  P.  Eddy,  Consulting  En- 
gineer, 14  Beacon  St.,  Boston. 

.Athol.  Mass. — Bids  are  asked  until  Aug. 
20  by  the  Sewer  Commissioners,  Herbert  L. 
Hapgood.  Chairman,  for  the  construction 
of  about  8.500  ft.  of  sewers. 

St.  Paul.  .Minn. — Bids  are  asked  by  Board 
of  Public  Works,  R.  L.  Gorman.  Clerk,  un- 
til 2  p.  m.,  Aug.  19,  for  constructing  sewer 
in  Franklin  St.,  from  Eustis  St.  to  Ray- 
mond Ave. 

Winnebago.  Minn. — Bid?  will  be  received 
until  .\ug.  15  by  the  Village  Council  for 
constructing  sewers  witli  manholes.  J.  H. 
Fherin,  is  Village  Clerk. 

Kansas  City.  Mo. — Bids  are  asked  by  E. 
A.  Harper,  City  Engineer,  until  11  a.  m., 
Aug.  22.  for  furnishing  all  material  and 
doing  all  work  necessary  to  complete  the 
following  city  improvements :    Constructing 


Joint  district  sewers  in  Joint  Sewer  Dis- 
trict Numbers  89,  157,  158,  159,  160,  161, 
lt>2,  1O3.  175,  208,  209,  212,  217,  218,  219, 
247,  248,  280,  283  and  294,  in  sewer  divi- 
sion Number  3,  as  provided  by  ordinance 
No.  34936.  No  proposal  will  be  considered 
unless  a  cash  deposit  of  $200  has  been  pre- 
viously made  with  the  City  Comptroller 
and  certificate  thereof  accompanies  the  bid. 

Sevada,  Mo. — Bids  arc  asked  by  S.  L. 
lliggins.  City  Clerk,  until  4  p.  m.,  .\ug.  20, 
for  construction  of  District  Sewer  No.  14. 

Lewistoti.'n,  Mont. — Bids  are  asked  until 
8 :30  p.  m.,  Aug.  14,  by  the  City  Council, 
for  constructing  sewer.  M.  D.  Kimball  is 
City  Clerk. 

Pembroke,  .V.  //. — Bids  are  asked  ur.til 
Aug.  19  by  A.  W.  Dean,  State  Engineer, 
Concord,  for  gr;;ding  and  surfacing  with 
gravel  about  5.000  ft.  of  Merrimac  Valley 
road,  in  Pembroke. 

Elicabetli,  .V.  /. — Bids  are  asked  by  the 
City  Council,  until  .\ug.  15.  for  furnishing 
material  and  constructing  sewers  in  Second 
and  Fourth  Aves.,  and  Christine  and  John 
Sts.  About  3,057  lin.  ft.  15,  12,  to  and  6-in. 
pipe,  etc,  is  included  in  this  work.  N.  K. 
Thompson  is  St,  Commissioner. 

Haekensack,  X.  J. — Bids  are  asked  by  the 
Hackensack  Improvement  Commission  un- 
til Aug.  20  for  the  construction  of  a  con- 
crete drain  to  connect  the  brook  with  the 
sewer  in  Union  St.,  together  with  wing 
walls,  air  flap,  guard  rails,  etc.  Lemuel 
Lozier  is  Engineer,  Bank  Bldg. 

A'ezcark,  A'.  /, — Bids  are  asked  by  the 
Board  Street  and  Water  Commissioners 
until  Aug.  15,  for  constructing  the  Tyler 
St.  sewers  and  branches,  requiring  3,780  ft. 
12.  10  and  8-in.  deep  and  wide  socket  pipe, 
3,880  6-in.  house  connections,  17  manholes, 
etc.,  also  constructing  the  N.  13th  St.  sewer, 
requiring  1,425  ft.  12  and  lo-in.  pipe,  280  ft. 
6-in.  house  connections,  9  manholes,  etc. 
M.  R.  Sherrerd  is  Chief  Engineer. 

IVest  Nezv  York,  N.  J. — Bids  are  asked 
by  James  L.  Wolfe,  Town  Clerk,  until  8 
p.  m.,  Aug.  20,  for  the  construction  of  an 
i8-in,  and  20-in.  vitrified  pipe  sew'er  in 
Hudson  .\ve.,  from  21st  to  23d  St,,  and  for 
the  construction  of  a  12-in.  vitrified  pipe 
sewer  in  Palisade  Ave,,  from  22d  to  23d  St. 
All  bids  must  be  accompanied  by  a  bond 
on  a  penal  sum  equal  to  amount  of  the  bid, 

Wildwood,  N.  J. — Bids  are  asked  until 
noon,  Aug.  20  by  the  Street  Committee, 
Evans  G.  Slaughter,  Chairman,  for  the  re- 
construction of  about  12,000  lin.  ft.  sewers. 
L.  M.  Rice  is  Borough  Engineer. 

Long  Island  City,  L.  I..  N.  Y. — Bids  are 
asked  by  Jas.  Bermel,  Borough  President, 
until  Aug.  15,  for  buildin.g  a  temporary 
sewer  in  Chestnut  St.  and  Whitestone  Ave. 
Engineer's  estimate,  1,375  lin.  ft.  12-in.  Vitr. 
salt  glazed  or  cement  concrete  pipe,  sewer; 

10  manholes.  10  M  ft  limber  for  bracing 
and  sheet  piling,  etc. 

Xezu  York,  A'.   V. — Bids  are  asked  until 

11  a.  m.,  Aug.  14.  by  Bird  S.  Coler.  Presi- 
dent Boroiigh  of  Brooklyn,  for  building 
sewers,  etc.,  in  various  streets.  Borough  of 
Brooklyn. 

Whiiesboro,  N.  Y. — Bids  are  asked  by  the 
Board  of  Trustees,  until  Aug.  19,  for  re- 
building various  portions  of  the  sewerage 
svstem.  J.  C.  Eberlv,  Jr..  Village  Clerk. 
\\.  G.  Stone,  C.  E.,  Mann  Bldg,,  Utica. 

Canal  Dover,  O. — Bids  are  asked  until 
Aug.  31  for  the  construction  of  a  combined 
sewer  system  of  sewer  pipe ;  cost  estimated 
at  $18,037.  Geo.  E.  Arnold,  Engr.,  New 
Philadelphia,  O. 

Clez-etand,  O.— Bids  are  asked  by  A.  R. 
Callow-,  Secretary  of  the  Board  of  Public 
Service,  105  City  Hall,  until  noon,  Aug.  20, 
for  the  construction  of  sewers  in  portions 
of  following  avenues :  Columbia  Ave.,  N. 
E.,  105th  St.  and  Parkwood  Drive,  N.  E. ; 
Cypress   Ave.,   W. ;   Cecelia   Ave,,    S.   W. ; 


Clybourne  Ave.,  S.  W. ;  Dawning  Ave.,  S. 
W. ;  Montclair  Ave.,  S.  W. ;  West  22d  PI. ; 
Worley  Ave.,   S.   E. 

liaden,  Pa. —  Bids  are  asked  until  8  p.  m., 
Aug,  26,  by  the  Town  Council,  for  con- 
>tructing  system  of  sanitary  sewers.  J.  P. 
Leaf,  Borough  Engineer,  Rochester,  Pa. 

Aberdeen,  Wash. — Bids  are  asked  by  P. 
F.  Clark,  City  Clerk,  until  5  p.  m.,  Aug.  21, 
for  the  construction  of  sewers  in  sewer 
districts  C  and  D.  Sewer  consists  of  about 
live  miles  of  vitrified  clay  sewer  pipe  from 
6  in,  to  24  in.,  with  the  necessary  manholes, 
flush  tanks,  etc.  H.  W.  Troutman,  City 
Engineer. 

Baraboo,  Wis. — Bids  are  asked  by  this 
city  until  Aug.  15  for  constructing  1,000  ft. 
of  36  in.  concrete  sewers.  H.  E.  Frendi, 
City  Engineer. 

Elroy,  /('ij.— Rids  are  asked  by  J.  M. 
Dix.  City  Clerk,  until  Aug.  31.  for  the  con- 
struction of  6,643  ft.  of  6  to  18-in  pipe 
sewers.     W.  G.  KirchofTer,  Engr.,  Madison. 

Mitzuattkee,  Wis. — Bids  are  asked  by 
Board  of  Public  Works,  Charles  J.  Poetsch, 
Cliairman,  until  10. ,30  a.  m.,  Aug.  16,  for 
constructing  following  sewers :  Pipe  sewer 
in  Iladlcy  Ave.,  in  Louis  Ave,  and  Green- 
field Ave. ;  brick  and  pipe  sewers  in  Har- 
rison St. 

Water  Supply 

Items     Arranged    Alphabetically    by    States. 

/  'ietoria,  B.  C. — Bids  arc  asked  by  Wm. 
W.  Northcott,  Purchasing  Agent,  until 
Sept.  3  for  supplying  5,000  ft.  of  6-in.  and 
15.000  ft.  of  4-in.  cast  iron  water  pipe. 

Fort  Dade,  (P.  O.  Egmont) ,  F/a.— Bids 
are  asked  by  Lieut.  J.  A.  Thomas,  Con- 
structing Q.  M.,  until  7  p.  m.,  Aug.  30,  for 
constructing  150.000-gallon  steel  tank  and 
trestle  and  ice  plant  at  this  post. 

Geiieseo.  III. — Bids  are  asked  until  Aug. 
19  for  pumping  machinery.  J.  F.  Lieber- 
knect.  City  Clk. 

Chicago,  III. — Bids  are  asked  by  John  J. 
Hanberg,  Commissioner  Public  Works,  un- 
til II  a.  m,.  .\ug,  31.  at  room  224  City  Hall, 
for  furnishing  and  delivering  to  the  city 
of  Chicago,  approximately :  800  i-in. 
meters,  500  lJ-4-in.  meters,  500  VA-'m. 
meters,  200  2-in.  meters,  50  3-in.  meters,  30 
4-in.  meters,  20  6-in.  meters.  Proposals 
must  be  accompanied  with  $2,300  in  money 
or  a  certified  check  for  the  same  amount 
on  some  responsible  bank  located  and  doing 
business  in  the  city  of  Chicago  and  made 
payable  to  the  order  of  the  Commissioner 
of  Public  Works, 

Chieago,  III. — Bids  are  asked  by  John  J. 
Hanberg,  Commissioner  Public  Works,  un- 
til II  a.  m.,  Aug.  31,  for  furnishing  all 
labor  and  material  and  doing  all  the  work 
necessary  to  complete  the  construction  of 
the  Lawrence  -Ave.  pumping  station.  Bids 
must  be  accompanied  with  $1,000  in  money 
or  certified  check  for  the  amount  on  some 
Chicago  bank. 

Chicago,  III. — Bids  are  asked  by  John  J. 
Hanberg,  Commissioner  Public  Works,  un- 
til II  a.  m.,  .'^ug.  3,  for  furnishing  labor 
and  material  and  for  doing  all  the  work  of 
every  sort  and  kind  necessary  to  complete 
the  construction  of  an  intake  tunnel  for 
Lawrence  .Ave.  conduit  at  Lawrence  Ave. 
and  I^ke  Michigan,  being  a  portion  of  sec- 
tion N,  intercepting  sewers,  according  to 
plans  and  specifications  on  file  in  the  office 
of  the  Department  of  Public  Works  of  said 
city,  room  221  City  Hall.  Proposals  must 
be  accompanied  with  ten  thousand  dollars 
in  money  or  a  certified  check  for  the  same 
amount  on  some  responsible  bank  located 
and  doing  business  in  the  city  of  Chicago, 
and  made  payable  to  the  order  of  the  Com- 
missioner of  Public  Works. 

Companies  or  firms  bidding  will  give  the 
individual  names,  as  well  as  the  name  of 
the  firm,  with  their  address. 
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l.ouisxiUe .  Ky. — Liids  arc  asked  by  Board 
Public  Works,  Roger  G.  McGrath,  Secre- 
tary, iiiilil  noon,  .'\iig.  20.  for  erecting  28 
lire  liydranls. 

Ciiiiihi-rlaiid,  Mil.  —  Bids  arc  asked  by  the 
Hoard  of  Water  Commissioners  until  .\ug. 
■Jti  for  furnishing  and  installing  complete 
a  pumping  engine  of  5,000,000  gal.  capacity. 

iVi-slhoro,  Mass. — Bids  arc  asked  by 
(ieorge  S.  Adams.  M.  I)..  Superintendent 
W'estboro  Insane  .Vsylum.  until  II  a.  m., 
Awg.  23,  for  laying  about  3.880  ft.  of  12- 
in.  cast-iron  water  pipe  from  9  to  13  ft. 
<Ieep  appro.ximately,  and  other  things  per- 
taining thereto.  Plans,  etc..  at  the  office 
of  luigineer  J.  J.  Van  Valkenburgh,  South 
Framingham.   Mass. 

Kansas  City,  Mo. — Bids  are  asked  by 
Everett  Elliott,  Secy.  Board  of  Public 
Works,  until  Sept.  3,  for  furnishing  and  de- 
livering f.  o.  b.  cars  Kansas  City,  the  fol- 
lowing: 50  tons  4-in..  i.iio  tons  6-in.,  260 
tons  8-in.,  370  tons  lo-in.,  220  tons  12-in., 
700  tons  l6-in.,  and  20  tons  each  of  20,  24, 
30,  36  and  42-in..  cast  iron  pipe,  also  2.200 
tons  48-in.  cast  iron  pipe  and  50  tons  spe- 
cial castings  for  pipe  24-in.  and  greater  in  di- 
ameter; also  same  time  and  place  for  1,000 
lin.  ft.  riveted  steel  pipe,  having  a  minimum 
internal  diameter  of  48-in.,  made  of  soft 
steel  place  Vj  in.  thick ;  bids  will  also  be  re- 
ceived for  furnishing  6,000  lin.  ft.  additional 
48-in..  steel  riveted  pipe. 

Montreal,  Que. — Bids  are  asked  until 
noon,  Sept.  6,  for  the  construction  of  a  re- 
inforced concrete  conduit,  about  g  ft.  in 
diameter  and  27.300  ft.  long.  George  Janin, 
Supt.  and  Chief  Engineer,  Water  Works. 

Homestead.  Pa. — Bids  are  asked  by  the 
Borough  Clerk,  until  /Vug.  16,  for  furnish- 
ing cast  iron  pipe  T's.  stop  gate  valves, 
check  valves  and  specials  for  a  new  water 
line ;  also  distributing  and  laying  cast  iron 
pipe  from  13th  Ave.  to  new  water  tower 
at  the  reservoir;  disconnecting  the  present 
14-in.  line  and  lowering  part  of  the  same 
and  reconnecting  to  the  new  line  and  set- 
ting gates. 

Philadelphia,  Pa. — Bids  are  asked  by 
George  R.  Stearns,  Director  Department 
Public  Works,  until  noon,  .Aug.  30,  for  Con- 
tract No.  102 — Preliminary  Filters  at  Tor- 
Tcsdale;  Contract  No.  108 — Ro.xborough 
Pipe  Extension  System.  Specifications, 
drawings  and  blank  forms  upon  which  bids 
must  be  made  can  be  obtained  from  the 
Chief  Engineer  of  the  Bureau  of  Filtra- 
tion, Room  712,  City  Hall,  to  whom  all 
comnnniications  should  be  addressed. 

Philadelphia,  Pa. — Bids  are  asked  until 
noon,  .\ug.  29,  by  the  Bureau  of  Filtra- 
tion, Dept.  Public  Works,  for  (Contract 
No.  no)  electric  machinery  for  Torresdale 
pumping  station:  and  for  (Contract  No. 
119)  sand  washer  pumps  for  Torresdale 
filter  plant.     George  R.  Stearns,  Director. 

Leti'isburg,  Tcnn. — Bids  are  asked  by  the 
Board  of  Mayor  and  .\ldermen  of  the  city 
until  Aug.  20,  for  standpipe  erected,  foun- 
dation for  same,  cast  iron  water  pipe,  spe- 
cials, hydrants,  etc.,  in  the  construction  of 
the  water  works  in  this  city. 

Excavation — Earth  and  Rock 

Items     Arranged    Alphabetically    by    States. 

Xorth  Cliieago,  III. — Grading — Bids  are 
asked  liy  Bureau  of  Navigation,  Navy  De- 
partment, Washington,  D.  C,  until  12  noon, 
Aug.  26,  for  furnishing  the  labor  and  ma- 
terial necessary  to  complete  work  of  grad- 
ing at  the  naval  training  station.  Great 
Lakes,  North  Chicago,  111.  Blank  forms  of 
proposals  and  specifications  will  be  fur- 
nished, and  plans  may  be  procured  upon 
application  to  the  commandant,  naval  train- 
ing station.  Great  Lakes,  North  Chicago, 
III. 

Boston,    Mass. — Dredging,    Riprap — Bids 


arc  asked  by  Harbor  and  Land  Commis- 
sioners, Room  131,  State  House,  until  2  p. 
m.,  .Aug.  i(),  for  the  dredging  of  about  20,- 
000  cu.  yds.  of  material,  to  form  a  new 
channel  at  the  entrance  to  Scorton  Harbor, 
and  using  about  7,500  cu.  yds.  of  the  ex- 
cavated material  to  form  a  dike  or  dam  to 
close  the  old  outlet.  In  addition,  the  east- 
erly bank  of  the  new  channel  is  to  be  pro- 
tected by  about  2.000  tons  of  stone  riprap. 

I-eanhoe.  Minn. — Dredging. — Bids  are 
asked  for  the  excavating  of  5  ditches.  The 
aggregate  estimated  cost  is  $24,275.  Some 
tile  but  mostly  dredge  work.  Three  of  these 
are  practically  one  ditch,  and  other  two  are 
within  easy  moving  distance. 

Detroit,  Mieh. — Hire  of  Plant — Bids  are 
asked  by  Col.  Chas.  E.  L.  B.  Davis,  U.  S. 
Engrs.,  Jones  Bldg.,  until  3  p.  m.,  Aug.  26, 
for  hire  of  dredging  plant  for  use  in  De- 
troit River. 

/•"/.  Snelling,  .\[inn. — Bids  will  be  re- 
ceived until  Sept.  3  by  Major  Amos  W. 
Kimball,  Constr.,  Q.  M.,  U.  S.  .\..  St.  Paul, 
for  constructing  a  ditch  at  Ft.   Snelling. 

Prozidenee,  R.  /. — Dredging. — Bids  are 
asked  by  Lieut.  Col.  J.  H.  Willard,  Corps 
Engrs.,  U.  S.  A.,  Newport,  until  Sept.  4  for 
dredging  in  Providence  Harbor. 

Xorfolk,  I'a. — Dredging — Bids  are  asked 
by  Major  Jos.  E.  Kuhn,  U.  S.  Engrs.,  Room 
2,  Custom  House,  until  r.oon,  Sept.  4,  for 
dredging  harbor  at  Norfolk,  Va. 

National  Soldiers  Home,  Va. — Filling — 
Bids  are  asked  by  B.  A.  Beeson,  Treasurer 
Southern  Branch,  N.  H.  D.  V.  S.,  until  1 :30 
p.  m.,  .\ug.  26.  for  5,000  cu.  yds.  of  filling 
behind  Jones  Creek  revetment. 

Seattle.  Wash. — Dredging — Bids  are 
asked  by  Major  H.  M.  Chittenden,  U.  S. 
Engrs.,  602  Burke  Bldg.,  until  noon,  Sept. 
5,  for  dredging  Swinomish  Slough,  Wash. 

Miscellaneous 

Items    Arranged    Alphabetically    by    States. 

Mobile,  Ala. — Locks  and  Dams — Bids  are 
asked  by  Major  H.  Jervey,  U.  S.  Engrs., 
until  ii  a.  m.,  Oct.  5,  for  building  locks 
and  dams  Nos,  2  and  3,  and  lock-tender's 
house,  Tombigbee  River,  A\a.. 

Franklin,  Ark. — Lock  and  Dam. — Bids 
are  asked  by  Capt.  G.  M.  Hoffman,  Corps 
Engrs.,  U.  S.  A.,  Vicksburg.  Miss.,  until 
Oct.  5,  for  building  Lock  and  Dam  No.  8 
in  Ouachita  River  at  Franklin  Shoals,  .Ark. 

Jaeksoinille.  Fta. — Jetty  Work.— Bids  are 
asked  by  Maj.  Francis  R.  Shunk,  Corps 
Engrs.,  U.  S.  .A..,  until  Aug.  26,  for  building 
jetties  at  Biscayne  Bay.,  Fla. 

Henry.  III. — Separate  bids  will  be  received 
by  the  Building  Committee,  Peter  Meridan. 
Secy.,  or  Rev.  L.  Zumbuehl,  until  Aug.  16, 
for  installing  steam  heating  plant  with 
pipes  and  radiators  complete,  in  a  brick 
church,  110x40  ft.;  also  electric  wiring  and 
furnishing  and  installing  electric  light  fi.x- 
turcs  in  same. 

Shawneetoziin,  ///.^-Reinforcing  Levee. — 
Bids  are  asked  by  Isham  Randolph,  Chmn. 
internal  Improvements  commission  of  Illi- 
nois, until  12  o'clock  noon,  .\ug.  22,  for 
all  of  the  work  of  reinforcing  the  Shawnee- 
town  Levee.  .Advertisement  appears  else- 
where in  Engineering-Contracting. 

Ft.  Lcavemvorth,  Kan. — Bids  are  asked 
until  Aug.  15  by  Capt.  J.  E.  Normoyle,  Q. 
M.  U.  S.  A.,  for  electric  wiring  Sherman 
Hall  and  Annex  at  this  post. 

Boston,  Mass. — Harbor  Improvement. — 
Bids  are  asked  until  .Aug.  16  at  2  p.  m.  by 
the  Board  of  Harbor  and  I-and  Commis- 
sioners for  improving  the  entrance  to  Scor- 
ton Harbor  at  East  Sandwich.  Frank  W. 
Hodgdon  is  Chief  Engineer. 

Detroit.  .1/iV/i. — Limiber. — Bids  are  asked 
until  Aug.  6  2by  Col.  Chas.  E.  L.  B.  Davis 
Engrs.,   U.    S.    .A.,    Detroit,    for   furnishing 


and  delivering  about  600  M.  ft.  timber  at 
.St.  Marys  Falls  Canal. 

Dau'son,  Minn. — The  village  of  Dawson 
asks  for  bids  on  a  conibine<l  water  works 
and  electric  light  plant  until  Aug.  30;  esti- 
mated cost,  $28,000.  Engineer,  Oscar  Claus- 
sen.  of  St.  Paul. 

I'ieksburg,  Miss. — Lock  and  Dam. — Bids 
are  asked  until  noon,  Oct.  S,  for  buildmg 
Lock  and  Dam  No.  8,  in  Ouachita  River  at 
Franklin  Shoals,  Ark.  Capt.  G.  M.  Hoff- 
man,  Corps   Engrs.,   U.   S.  A. 

Xezcark,  A.  J. —  Bids  are  asked  until  Aug. 
23  by  the  Special  Com.  on  Electric  Lighting 
of  the  Common  Council  for  furnishing  and 
installing  an  electric  light  plant  in  City  Hall 
to  include  the  following:  3  engines  and  3 
electric  generators,  steam  piping,  etc, 
switchboard  instruments,  wiring,  etc., 
foundations  and  masonry ;  entire  equip- 
ment. Jas.  M.  Seymour,  Consulting  En- 
gineer, 51-55  Lawrence  St.  Jas.  F.  Con- 
nelly, City  Clerk. 

Blaekzuell's  Island,  :V.  V. — Bids  are  asked 
until  Aug.  22  by  Robert  W.  Hibberd,  Com- 
missioner Public  Charities,  New  York  City, 
for  materials  and  labor  required  for  com- 
plete conduiting,  electric  wiring,  and  all 
other  work  in  connection  with  installation 
of  a  complete  electric  lighting  and  power 
system  for  all  buildings  and  grounds  under 
jurisdiction  of  Dept.  of  Public  Charities, 
and  comprising  the  New  York  City  Home 
I'^r  Aged  and  Infirm,  Blackwell's  Island, 
Borough  of  Manhattan. 

Brooklyn,  .V.  )'. — Bids  will  be  received  by 
J.  .A.  Bensel,  Commissioner  Docks.  New 
York  City,  until  .Aug.  16  for  furnishing  ma- 
terial and  placing  filling  in  rear  of  ferry 
structures  at  39th  St.,  Borough  Brooklyn, 
as  per  contract  1,088. 

AVw  York,  iV.  1'.— -Dock  Work.— Bids 
are  asked  by  J.  A.  Bensel,  Commissioner 
Docks,  until  A,ug.  19,  for  furnishing  ma- 
terials and  putting  in  place  rip-rap  stone, 
as  per  Contract  1191. 

Xezv  )'ork,  X.  Y. — Bids  are  asked  by  J. 
-A.  Bensel,  Commissioner  Docks,  until  Aug. 
21.  for  furnishing  material  and  building 
freight  sheds  on  Piers  Nos.  60,  61  and  62, 
and  on  the  adjacent  bulkhead  platforms  or 
lateral  extensions  between  W.  19th  and  W. 
22nd  Sts.,  on  the  North  River,  Borough 
Manhattan,  as  per  Contract   1091. 

A'.tf  York,  X.  F.— Bids  are  asked  by 
John  H.  O'Brien,  Commissioner  Water 
Supply,  Gas  and  Electricity,  until  2  p.  m., 
.Aug.  15,  for  the  following  work : 

For  furnishing,  installing,  maintaining 
and  reserving  for  the  use  of  the  high  pres- 
sure fire  service,  all  apparatus  and  equip- 
ment necessary  for  generating  and  trans- 
mitting 3,250  kilowatts  of  three  phase,  6,600 
volts.  25  cycle  electric  power,  and  furnish- 
ing and  delivering  this  power,  under  the 
terms  of  this  contract,  to  .Aug.  15.  1908.  at 
each  of  the  high  pressure  fire  service  pump- 
ing stations,  located  in  Borough  of  Man- 
hattan, at  Oliver  and  South  Sts.,  and  at 
Gansevoort  and  West  Sts.,  respectively. 

For  furnishing,  delivering  and  putting  in 
place  lanterns  and  burning  appliances  for 
changing  the  lamps  in  the  30th  Ward,  Bor- 
ough of  Brooklyn,  from  the  present  open- 
flame  gas  lamps  to  mantle  gas  lamps. 

For  furnishing,  installing,  maintaining 
and  reserving  for  the  use  of  the  high  pres- 
sure fire  service  all  apparatus  and  equip- 
ment necessary  for  generating  and  trans- 
mitting 1,830  kilowatts  of  three  phase.  6,600 
volts,  25  cycle  electric  power,  and  furnish- 
ing and  delivering  this  power  under  the 
terms  of  this  contract  to  .Aug.  15.  1908,  at 
each  of  the  high  pressure  fire  service  pump- 
ing stations,  located  in  Borough  of  Brook- 
lyn, at  Furman  and  Joralemon  Sts.,  and 
at  Willoughby  and  St.  Edwards  Sts.,  re- 
spectively. 

For  furnishing  electric  current  for  light- 
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ing  and  power  purposes  to  the  equipment 
owned  by  the  city  now  installed  or  to  be  in- 
stalled on  the  Williamsburg  Bridge,  for  the 
term  of  this  contract,  from  Aug.  15,  1907. 
to  Dec.  31,  1907,  both  inclusive,  in  Borough 
of  Manhattan. 

Stapli-toii.  S.  I..  A',  y. — Bids  will  be  re- 
ceived by  J.  A.  Benscl,  Commissioner  of 
Docks,  New  York  City,  until  .Aug.  16,  for 
furnishing  materials  and  placing  tilling  in 
the  rear  of  the  ferry  structures  at  Canal 
St.,  Stapleton,  Borough  Richmond,  as  per 
contract  1,089. 

Il\'sl  Point,  N.  K.— Street  Lighting  Sys- 
tem— Bids  are  asked  by  Quartermaster  un- 
til noon,  Aug.  26,  for  furnishing  and  in- 
stalling an  electrical  distributing  and  street 
lighting  system. 

Cln-cland.  O.  —  Breakwater — Bids  are 
asked  by  Lt.-Col.  C.  McD.  Townsend,  U.  S. 
Engrs.,  81.3  Prospect  Ave.,  until  2  p.  m., 
Sept.  10,  for  extension  of  east  breakwater 
at  Cleveland  Harbor. 

Fail-port,  O. — Breakwater — Bids  are  ask- 
ed by  Lt.-Col.  C.  McD.  Townsend,  U.  S. 
Engrs.,  Cleveland,  until  2  p.  m.,  Sept.  10, 
for  extension  of  west  breakwater  at  Fair- 
port  Harbor. 

Fort  Grcblc,  R.  I. — Concrete  Coal  Bin^ 
Bids  are  asked  by  Capt.  Willis  C.  Metcalf, 
Constructing  Quartermaster,  208  Thames 
St.,  Newport,  R.  L,  until  10  a.  m.,  Aug.  24, 
for  construction  of  reinforced  concrete  coal 
bin  at  Fort  Greble,  R.  \. 

Fort  Lawtoii.  ll'ash. — Corrals — Bids  are 
asked  by  Major  W.  S.  Wood,  Quartermas- 
ter, Seattle,  Wash.,  until  11  a.  m.,  Aug.  29, 
for  new  corrals  and  buildings  for  same  at 
Fort  Lawton. 

Tzi'O  Rivers,  IFis. — Pier  Work — Bids  are 
asked  by  Major  W.  V.  Judson,  U.  S.  Engrs.' 
Milwaukee,  Wis.,  until  2  p.  m.,  Sept.  3,  for 
removing  old  pier,  building  pile  pier,  dredg- 
ing, etc.,  at  Two  Rivers  Harbor,  Wis. 

Campbeltford,  Out. — Bids  are  asked  until 
Aug.  15  by  W.  J.  Doxsee,  ^layor,  for  rock- 
cutting,  concrete  work,  turbine  wheels,  gen- 
erators, and  about  2'4  miles  of  transmis- 
sion line  for  power  development  at  Middle 
Falls,  on  the  Trent  River.  John  S.  Field- 
ing, Consulting  Engineer,  15  Toronto  St., 
Toronto. 

St.  Peter's  Bay,  P.  E.  /.—Breakwater.— 
Bids  are  asked  by  Fred  Gelinas,  Secy.  Dept. 
Public  Works,  Ottawa,  Out.,  until  Aug.  27, 
for  the  construction  of  an  extension  to  the 
breakwater  at  St.  Peter's  Bay,  Kings  Coun- 
ty, P.  E.  L,  according  to  a  plan  and  specifi- 
cation to  be  seen  at  the  office  of  J.  B.  He- 
gan.  Resident  Engineer,  Charlottetown,  P. 
E.  L 

Materials,  Machinesi  Supplies.  Tools,  Etc 

(Items    Arranged    Alphabetically    by    States.) 

Mare  Island,  Cal. — Pipe.  Lamps,  Valves- 
Etc. — Bids  are  asked  by  Bureau  Supplies 
and  Accounts.  Navy  Department.  Wash- 
ington, D.  C,  until  10  a.  m.,  Sept.  3,  to  fur- 
nish at  the  navy  yard.  Mare  Island.  Cal., 
etc..  a  quantity  of  naval  supplies,  among 
which  are  the  following:  Schedule  144 — 
Annealing  furnace.  Schedule  190 — Oregon 
pine,  redwood,  lumber.  Schedule  191 — Soil 
pipe,  pipe  fittings,  radiators  and  valves, 
plumbing  fixtures.  Schedule  192 — Incandes- 
cent lamps,  electric  fixtures,  glass,  mastic 
roofing,  brick,  etc.,  calking  lead,  asbestos 
covering,  range,  locomotive  boiler.  Sched- 
ule 194 — Steel  nuts,  steel  and  copper  nails, 
spikes,  differential  blocks,  hack-saw  blades, 
paint  torches,  fire  pots,  hammer  handles, 
drills,  machinists'  sets,  pipe  sets,  shovels, 
squeegees,  brass  wire,  hardware  and  tools. 
Schedule  195 — Rolled  bronze,  brass  rod, 
sheet  brass,  lead,  and  steel ;  ingot  copper, 
bar  iron,  slab  and  sheet  zinc.  Schedule  198 
— Brass  and  steel  pipe,  pipe  fittings,  bibb 
cocks,  valves,  gauge  glasses. 


IVashinglon,  V.  C— Steel  Barges— Bids 
are  asked  by  D.  W.  Ross,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commis- 
sion, until  10:30  a.  m.,  Aug.  26,  for  furnish- 
ing under   Circular  383,  steel   barges. 

Il'ashington,  IJ.  C— Rope,  TimlxT,  Etc. — 
Bids  are  asked  by  Bureau  of  Supplies  and 
.\ccounts,  Navy  Department,  Washington, 
1).  C.,  until  10  a.  m..  .Aug.  20,  to  furnish  at 
the  navy  yard,  Washington,  D.  C,  etc.,  a 
((uantity  of  naval  supplies,  among  which  are 
the  following:  Schedule  167 — Hardware, 
steel,  piles,  yellow  pine.  Schedule  173 — 
Motor,  starting  panel,  circuit  breaker. 
Schedule  174 — Steel-wire  rope,  steel  forg- 
ings.  Schedule  175 — White  and  yellow  pine. 
-Schedule  184 — Tool  steel. 

Boston,  Mass. — Blocks  and  Tackle,  Etc.— 
Bids  are  asked  by  Bureau  of  Supplies  and 
Accounts,  Navy  Department,  Washington, 
D.  C.,  until  10  a.  m.,  Aug.  20,  to  furnish 
supplies  at  the  navy  yard,  Boston,  Mass., 
as  follows  :  Schedule  167 — Covering  hot 
water  heating  pipes.  Schedule  178— Blocks 
and  tackle,  scales,  pneumatic  tools,  man- 
drels for  lathe,  valve  reseating  machine, 
galvanized  buckets,  hardware  and  tools. 
Schedule   179 — Drawing  instruments,  etc. 

Annapolis,  Md. —  Pumps,  Cement,  Etc. — 
Bids  are  asked  by  Bureau  of  Supplies  and 
Accounts,  Navy  Department,  Washington 
D.  C.,  until  10  a.  m.,  Aug.  20,  to  furnish 
at  the  Naval  Academy,  Annapolis,  Md.,  a 
quantity  of  naval  supplies,  among  which 
are  the  following:  Schedule  I78--Duplex 
and  boiler  feed  pumps,  tools,  etc.  Schedule 
179 — Electrical  instruments,  fuel  saving  re- 
corder, steam  calorimeter.  Schedule  180 — ■ 
Portland  cement,  bricks,  gravel,  sand,  lime, 
tar  paper,  coal  tar  pitch.  Schedule  181 — 
Copper  conductor,  etc.  Schedule  182 — Brass 
and  iron  gate  valves,  rubber  pump  valves. 

Portsmouth,  N.  H. — Cement,  Pipe,  Etc. — 
Bids  are  asked  by  Bureau  of  Supplies  and 
Accounts,  Navy  Department,  Washington, 
D.  C,  until  10  a.  m.,  Aug.  20,  to  furnish 
at  the  navy  yard,  Portsmouth,  N.  H.,  a 
quantity  of  Portland  cement,  sand,  steam 
p'pe,  pipe  fittings,  valves,  asbestos  pipe  cov- 
ering. Applications  for  proposals  should 
refer  to  Schedule  167. 

New  York,  N.  Y. — Blocks,  Pipe,  Meters. 
— Bids  are  asked  by  Bureau  of  Supplies 
and  Accounts,  Navy  Department,  Wash- 
ington, D.  C,  until  10  a.  m.,  Aug.  20,  to 
furnish  at  the  navy  yard.  New  York,  N.  Y., 
etc..  a  quantity  of  naval  supplies,  among 
which  are  the  following:  Schedule  143 — 
Wireless  telegraph  apparatus.  Schedule  169 
—  Platinum  and  bronze  wire,  insulators, 
porcelain  tubes,  resistances,  telephone  head 
gears,  dry  cells,  electrolyte.  Schedule  170 
— Yacht  blocks,  nails,  wire  screens,  hydro- 
meters, hardware,  iron  pipe,  pipe  fittings, 
sewer  pipe,  plumbing  fixtures.  Schedule 
171 — Yellow  pine,  doors,  etc.,  window  and 
door  screens.  Schedule  172 — Asbestos  roof- 
ing, steel  tower,  mercury.  Schedule  177^ 
Water  meters.  Schedule  181 — Portable 
voltmeters  and  ammeters.  Schedule  182 — 
Composition  spikes,  direct  differential 
blocks,  sewer  pipe.  Schedule  183 — White 
ash,  white  cedar,  white  pine,  spruce,  yellow 
pine.  Schedule  184 — Sheet  brass,  steel 
Ijeanis. 

Philadelphia.  Pa. — Special  Castings.-^ 
Bids  are  asked  by  George  R.  Stearns,  Di- 
rector Public  Works,  until  noon,  Aug.  22, 
for  Contract  No.  129 — Furnishing  Special 
Castings  and  Breeches  Pipe  for  1907.  Spe- 
cifications, drawings  and  blank  forms  upon 
which  bids  must  be  made  can  be  obtaine3 
from  the  Chief  Engineer  of  the  Bureau  of 
Filtration,  Room  712.  City  Hall,  to  whom 
all  communications  should  be  addressed. 

Dallas,  Tfx.— Water  Pipe— Bids  are 
asked  by  this  city,  until  Aug.  20.  for  fur- 
nishing 250  tons  of  6  in.  cast  iron  standard 


water    mains.      D.    F.    Sullivan    is    Water- 
works and  Sewerage  Commissioner. 

Paget  Sound,  ll'ash. — Piles,  Timber,  Etc. 
— Bids  are  asked  by  Bureau  of  Supplies 
and  Accounts,  Navy  Department.  Wash- 
ington, D.  C,  until  10  a.  m.,  Sept.  3,  to  fur- 
nish at  the  navy  yard.  Puget  Sound,  Wash., 
a  quantity  of  naval  supplies,  among  which 
are  the  following:  Schedule  189 — Tools, 
creosoled  piles,  plumbing  fixtures,  gate 
valves,  expansion  traps.  Schedule  193 — 
Condenser  tubes.  Schedule  201 — Incandes- 
cent lamps,  electrical  fittings,  fir  lumber. 

CONTRACTS  LET, 

Items   Arranged  Alphabetically  by  States. 

Pine  Bluff,  .-JrA-.- Bridge.— J.  I.  Boggs, 
Little  Rock,  .Ark.,  has  been  awarded  con- 
tract at  $3,500,  for  constructing  220  ft.  steel 
bridge  over  Bayou  Bartholomew. 

Pine  Bluff.  .frA-— Vitrified  Brick  Paving. 
— Shelby  &  Petty  were  awarded  contract  for 
laying  14  blocks  of  brick  paving  on  East 
_'<i  .Ave.  The  work  will  cost  about  $35,- 
000. 

Denver,  Colo. — Bridges. — Contracts  were 
awarded  to  the  Canton  Bridge  Co.,  Canton, 
().,  for  erection  of  bridges  over  Clay  Creek 
and   Butte  Creek,  at  a  total  cost  of  $1,977. 

Washington,  D.  C. — Railway  Buildings. — 
I'-dward  Brady  &  Son  have  received  the 
contract  for  the  erection  of  large  shop 
buildings,  storehouse,  power  house,  etc.,  to 
be  erected  near  Union  Station  bv  the  B. 
&  O.  R.  R.  Co. 

Cerdele,  Ga. — Sewer  System. — Sullivan 
&  Lord,  Birmingham,  Ala.,  were  awarded 
the  contract  at  $36,000.  for  putting  in  a 
sewer  system.  Six  months  is  allowed  to 
complete  the  work. 

Macon,  Ga. — Railway  Shops. — McKenzie- 
DeLeon  Construction  Co.,  Savannah,  Ga.. 
were  awarded  contract  for  erection  of 
shop  buildings  for  plant  at  Macon.  Cost 
of  buildings  is  reported  as  $1,500,000  and 
equipment  one-third  to  one-half  that 
amount. 

West  Point.  Ga. — Railroad  Construction. 
— Hardaway  &  Wright,  Columbus.  Ga., 
have  been  awarded  the  contract  for  con- 
struction of  20  miles  for  the  Chattahoocher 
Valley  Railway,  with  option  for  probable 
12  additional  miles,  same  rate. 
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^UMP^ 


This  !5  one  of  tho 


FOR  CONTRACTORS.  WATER-WORKS,  RAILROADS.  ETC 


Send  for  Descriptive  Catalog.   Rivinu  prices  of  our   COMPLETK  OUTFITS  includins  PUMP    EDSO.V 
SPEC1.\L  SUCTION'  HOSE.  EXTRA  HE.WY  BR.VSS  COUPLIXGS.    STR.\INER  and   SP\.N.\ER 

ready  for  immedi.vc  use.  P.tablished  1859.' 

EDSON  MFG.   CO..    256  Adanlic  Avenue.    BOSTON 


Iron  and  Steel 

Pig  Iron,  Iron  Ore, 
Billets, Wire  Rods,  Slabs,  Plates, 
Bars  and  Shapes,  Coal  and  Coke 

B.  NicoII  &  Company 

59  &  61  Wall  Street        NEW  YORK 


A  Course  in 
Structural  Drawing 

By 

W.   D.    BROWNING 

Drawings  in  the  course  are'  taken 
from  actual  practice  and  carefully 
arranged  for  the  student. 

Price  .  .  .  $1.00 

W.  T.  HUNT  &  SON, 
150  Nassau  St.  New  York,  N.  Y. 


Substructure      South      Ashland     Ave. 

Bridge,  Department  of  Public 

Works. 

Chicago.  July  22,  1907. 

Sealed  Proposals  will  be  received  by  the 
city  of  Chicago  until  11  a.  m.,  Saturday, 
August  17.  1907.  at  room  224  City  Hall,  for 
the  furnishing,  delivering  and  building  in 
place  all  temporary  work,  and  for  furnish- 
ing all  materials,  tools,  labor,  and  all  appli- 
ances and  appurtenances  required  in  the  per- 
formance of  all  necessary  operations  for  the 
complete  construction  and  erection  of  the 
substructure  tor  a  drawbridge  over  the  west 
arm  of  the  south  fork  of  the  south  branch 
of  the  Chicago  river  at  South  Ashland  ave- 
nue, according  to  plans  and  specifications 
on  file  in  the  oflice  of  the  Department  of 
Public  Works  of  said  city,  room  326  city 
hall. 

Proposals  must  be  made  out  upon  blanks 
furnished  .at  said  oflice  ,Tnd  be  addressed  to 
said  department,  indorsed  "Proposals  for 
Substructure.  South  Ashland  Avenue 
Bridge,"  and  be  accompanied  with  three 
thousand  dollars  in  money  or  a  certified 
check  for  the  same  amount  on  some  re- 
sponsible bank  located  and  doing  business 
in  the  city  of  Chicago  and  made  payable  to 
the  order  of  the  commissioner  of  public 
works. 

The  commissioner  of  public  works  reserves 
the  right  to  reject  any  or  all  bids. 

A  deposit   of  five   dollars  will   be  required 


for    the   safe   return    of    plans    and    specifica- 
tions. 

No  proposal  will  be  considered  unless  the 
party  offering  it  shall  furnish  evidence  sat- 
isfactory to  the  commissioner  of  public 
works  of  his  ability,  and  that  he  has  the 
necessary  facilities,  together  with  sufficient 
pecuniary  resources  to  fulfill  the  conditions 
of  the  contract  and  specifications,  provided 
such    contract   should    be   awarded    to   him. 

Companies  or  firms  bidding  will  give  the 
individual  names,  as  well  as  the  name  of  the 
firm,   with  their  address. 

JOHN  J.   HANBERG. 
6-2t  Commissioner  of  Public  Works. 


Superstructure    South    Ashland    Ave. 

Bridge,  Department  of  Public 

Works. 

Chicago.  July  22,  1907. 
Sealed  proposals  will  be  received  by  the 
city  of  Chicago  until  11  a.  m.,  Saturday,  Au- 
gust 17,  1907,  at  room  224  City  Hall,  for  the 
furnishing,  delivering  and  building  in  place 
all  temporary  work  and  in  furnishing  all 
materials,  tools,  labor  and  all  appliances  and 
appurtenances  required  in  the  performance 
of  all  necessary  operations  for  the  complete 
construction  and  erection  of  the  super- 
structure of  a  drawbridge  over  the  west  arm 
of  the  south  fork  of  the  south  branch  of  the 
Chicago  river  at  South  Ashland  avenue,  ac- 
cording to  plans  and  specifications  on  file 
in  the  office  of  the  Department  of  Public 
Works  of  said  city,  room  326,  City  Hall. 

Proposals  must  be  made  out  upon  blanks 
furnished  at  said  office  and  be  addressed  to 
said  department,  indorsed  "Proposals  for 
Superstructure.  South  Ashland  Ave.  Bridge." 
and  be  accompanied  with  three  thousand 
dollars  in  money  or  a  certified  check  for  the 
same  amount  on  some  responsible  bank  lo- 
cated and  doing  business  in  the  city  of  Chi- 
cago and  made  payable  to  the  order  of  th<? 
commissioner  of  public  works. 

The  commissioner  of  public  works  reserves 
the  right  to  reject  any  or  all  bids. 

A  deposit  of  ten  dollars  will  be  required  for 
the  safe  return  of  plans  and  specifications. 

No  proposal  will  be  considered  unless  the 
party  offering  it  shall  furnish  evidence  satis- 
factory to  the  commissioner  of  public  works 
of  his  ability,  and  that  he  has  the  necessary 
facilities,  together  with  sufficient  pecuniary 
resources  to  fulfill  the  conditions  of  the 
contract  and  specifications,  provided  such 
contract  should  be   awarded   to   him. 

Companies  or  firms  bidding  will  give  the 
individual  names,  as  well  as  the  name  of  the 
firm,    with   their  address. 

JOHN   J.   HANBERG. 
6-2t  Commissioner  of   Public  Works. 


STORM  WATER  SEWERS. 

Omaha.  Neb..  July  29.   1907. 
Sealed    proposals    will    be    received   at    the 
office   of  the  City   Engineer   up   to  2   o'clock 
p.  m.,  Monday.  August  26th.  for  the  construc- 
tion   of    storm    water    sewers    and    appurte- 


nances as  per  plans  and  specifications  on  file 
in   the  office  of  the  City  Engineer. 

The  work  to  be  done  embraces  approxi- 
mately as  follows: 

S40  feet   sewer.   10  feet   in  diameter. 

860  feet  sewer,  11  feet  3  inches  in  diam- 
eter. 

1.440  feet  sewer,   12   feet  in  diameter. 

250  feet,  more  or  less,  of  16  by  7%  rein- 
forced   concrete   construction. 

SO  feet  sewer  42  inches  in  diameter. 

1.600  feet  sewer,   30  Inches  in  diameter. 

150  feet  open  ditch  work. 

Payment  for  said  work  to  be  made  upon 
a  cash  basis;  90  per  cent  on  monthly  esti- 
mates; an  additional  5  per  cent  when  work 
is  accepted,  and  5  per  cent  in  one  year 
after  the  completion  of  the  work.  Each  bid 
shall  be  accompanied  with  a  certified  check 
in  the  sum  of  $3,000.00  as  guarantee  of  good 
faith  that  the  bidder  will  promptly  enter 
into  contract  If  award  shall  be  made  to  him. 
The  city  reserves  the  right  to  reject  any  or 
all   bids. 

ANDREW   ROSEWATER. 

■''"4t City  Engineer. 

INTERNAL     IMPROVEMENT     COM- 

MISSION  of  the  STATE  OF 

ILLINOIS. 

NOTICE     TO     BIDDERS. 
Sealed  proposals  addressed   to  the   "Inter- 
nal   Improvement   Commission    of    the    State 
of  Illinois"   and   endorsed 

"PROPOSAL  FOR  ALL  OP  THE  WORK  OF 
REINFORCING  THE  SHAWNEE- 
TOWN  LEVEE" 
will  be  received  by  the  Engineer  of  the 
Commission  at  the  office  of  the  Mayor  of 
Shawneetown,  111.,  up  to  12  o'clock  noon 
(standard  time)  of  Thuisday.  the  22d  day 
of  August,  1907.  and  thereafter  the  said 
bids  will  be  opened  by  the  Chairman  of  the 
said  Commission  and  awarded  to  the  low- 
est responsible  bidder;  or  all  bids  may  be 
rejected    as    he    may    decide    best. 

The  work  to  be  covered  by  said  bids  is 
borrowing,  transporting  and  placing  clay  or 
other  suitable  material  for  levee  building; 
all  as  set  forth  in  the  specifications  under 
which  the  work  will  be  done.  The  total  j 
amount  of  filling  approximates  fifty  thou-  ' 
sand  cubic  yards.  Probably  half  of  this 
amount  can  be  most  cheaply  done  by  wa- 
gons; the  other  half  is  properly  car  work. 

There  is  now  available  for  this  work  suf- 
ficient  railroad   iron   for  any   tracks  needed. 

Maps  and  specifications  can  be  seen  in 
the  office  of  the  Engineer  in  Shawneetown 
and  in  the  office  of  the  Chairman,  ISth  floor 
of  the  American  Trust  Building,  Chicago. 
Bidders  must  before  bidding  personally  ex- 
amine  the   ground. 

No  bid  will  be  accepted  until  the  bidder 
has  made  proof  satisfactory  to  the  Cliair- 
nian  of  his  experience  in  such  work  and  his 
ability   to  carry  out  the  contract. 

The  Chairman  reserves  the  right  to  reject 
any   and    all    bids. 
THE     INTERNAL    IMPROVEMENT     COM- 

inSSION     OF    ILLINOIS. 

ISHAM   RANDOLPH. 

7-2t  Chairman. 


Augfust  14.  1907 
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The  Mass  is  Revolved, 
A'o^  the  Mixer.  By  the 

Mains 
Process 


By  Passing  wet  Sand 

and  wet  Stone  Through 

dry  Cement 


MAINS   CONCRETE    MIXER 

No   movins:   machinery.      No  wear   and   tear,    unlimited  capacity  and 
concrete  made  for  the  cost  of   practically  untying  the  cement  bags. 


U-  S.  \a\'y  Dry  Uolk.  Ponsraoutn.  Va..  built  with  one  Hains  Mixer  in  seven  montiis  by  John  C-  R  dgers.  GeneraJ  Contractor.  New  Y:tr£  City. 

who  writes: 

"The  Hains  Concrete  Mixer  will  make  concrete  cheaper  and  faster  than  any  concrete  machine  I  have  ever  used  and  satisfactorily  in  every  respect  to 
the  different  departments  of  New  York  City  for  which  I  have  worked.  In  my  opinion  the  mixing  of  concrete  by  them  is  limited  only  by  getting  the 
material  to  put  through  them  and  taking  it  away." 


THE  HAINS  CONCRETE  MIXER  CO. 


21  Kellogg  Building 


WASHINGTON,  D.  C. 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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YOUNG  &  SONS 


iUSNOINKfitlNO  MIXINCl  ANDBU 
SURVEYLNC  INSTRUMENTS  r 


PHILADELPHIA 


ARMOUR  INSTITUTE  OF  TECHNOLOGY 

Cliicago.  Illinois 
Courses  in  Electrical.  Telephone.  Mechanical, 
Civil.  Chemical  and  Fire  Protection  EnRineenng. 
General  Science  and  Architecture.  Cotnplcicly 
equipped  shops  and  laboratories.  Department  of 
Tests  prepared  to  test  all  apparatus  and  maiirial 
ii-c<i  in  the  several  branches  of  EnRineeritiK  The 
Institute  Year  Book  %\nll  be  sent  ui.»on  application. 


Rensselaer  \ 
Polytechnic^*^ 
^'^       Institute, 


^^^% 


m. 


V(P        Troy,  N.Y- 

Local  ezamio&tioosDrorlded  for.  Seed  for  a  catAlogue. 


J.  F.  GRAHAM, 

,  RoadinftSter  Orabam) 

RAILROAD  LABOR  AGENT 

All  classes  of  Laborers  in  Any  Number 
SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory 

WRITE  OR  WIRE 

204  Washington  Avenue  South 
MINNEAPOUS.  MINN. 


Italian  Laborers  Supplied 

FREE  OF  CHARGE 


For  railroad  building,  water-works,  quarries  and 

all  kinds  of  construction  work,  by 

The  Labor  Information  Office  for  Italians 

^  Incorporated) 

59  Ufayelte  (Formerly  Elm)  Street 
New  York  City 

No  charge  either  to    applicants  for   help  or  to 

the  laborers. 

Send  for  circulare  and  application  blanks. 


Trench 
Machines 


We  sell  and  lease  all  kinds  of  Hoisting  and 
Conveying  Machlnei  for  Trench  Work. 

Caialoguf  ^cnt    iii>t.>n    rcijut-st. 

CARSON  TRENCH    MACHINE  CO. 

BOSTON,  HASS.,  U.  S.  A. 
uDAVf-vr  )  101  Warren  St..  NEW  YORK 
S^-,r-r=  k"''  Building,  CLEVELAND 
nH'ietS  j   ,gg   Sl.   T.imrs  St..   Montrfa! 


Why     Not 

get  rid  of  your  contractors'  equip- 
ment for  which  you  have  no  further 
use?  A  *-OR  SAI.E  advertisenient 
111  Engineering -Contracting  will  help 
you.     It  costs  but  §1  an  inch. 


WANTS 

Lndupiawd  card«  under  thit   hcadliiK   cost  onl> 

ONE    CENT    A  WORD 

L>ispla\i;il.  j>l.(Ht  on  inch. 


TI-:CIiNlCAL    ME.\,    superintendents, 

engineers  and  draftsmen.      Openings  in  all 

parts  of  the  world  at  the  highest  possible 

salaries.  Write  us  today  of  your  experience. 

Hapgoods,  305  Broadway.  \ew  York  City, 

or  Suite  1012  Hartford  Huildini;,  Chicagc  > 

WANTED— A  thoroughly  competent  and 
experienced  electrical  and  steam  engineer 
to  act  as  assistant  to  mechanical  superin- 
tendent of  large  power  plant.  Age  30  to  4m 
Good  position.  Postum  Cereal  Co.,  Ltd 
Battle  Creek.  Mich. 

EXPERT  TRACER  desires  extra  work. 
M.ips,  details  and  drawings  of  all  kinds 
promptly  and  accurately  traced.  Satis- 
faction guaranteed.  Terms  most  reason- 
able. Address  "A.  N.  Y.,"  care  of  Engi- 
neering-Contracting. 335  Dearborn  St.. 
Chicago.  7-lt 

\\AXTEU3 — Second-hand  blue  print  frame, 
complete,  about  24x30.  State  make,  con- 
dition and  price.  Address  "T.  L.  A.." 
rare  of  Engineering-Contracting.  355  Dear- 
liorn    St..     Chicago. 

WANTED — Collapsible  forms  for  making 
concrete  manholes.  Address  "Kan."  care 
of  Engineering-Contracting.  355  Dearborn 
St..  Chicago. 

CATALOGS— The  technologj-  department  of 
Carnegie  Library.  Pittsburg,  is  making 
an  extensive  collection  of  trade  catalogs. 
These  will  be  carefully  indexed  under 
both  firm  name  and  subject,  and  will  be 
accessible  to  the  public.  Mention  this  pa- 
per and  address  H.  W.  Car\-er,  care  of 
Technology    Department. 

AVANTED — Required  by  leading  German 
engineering  works  of 'world,  wide  reputa- 
tion, an  experienced  engineer  as  repre- 
sentative with  first-class  connections  in 
American  railwa\-  financial  circles,  occu- 
pied in  floating  new  companies  and  carry- 
ing out  new  lines;  must  be  well  up  in  all 
technical  details  and  capable  of  managing 
also  the  commercial  part.  Send  fully  de- 
tailed proposals  with  references  to  F.  F. . 
5581).    care    Rudolf    Mosse.    Berlin.    S.    W. 

WANTED — Stone  crusher  and  air  compres- 
sor. Geo.  J.  Kirstein.  Secv..  Commercial 
Trust    Bldg..    Jersey    City.    X.    J. 

\V.\XTErD — Prices  and  other  information 
regat'ding  interlocking  steel  piling  (not 
the  channel  and  Z-bar  kind),  f.  o.  b. 
Woodstock.  Vt.  Address  *'C.  K.."  care  of 
Engineering-Contracting.  355  Dearborn 
St..    Chicago. 

SECOND  HAXD  RAILWAY  EQUIPMEXT. 
including  relaying  rails,  for  10  or  15  miles 
of  new  road.  Dealers  will  please  corre- 
spond with  W.  A.  Brandt.  Clintonville. 
Wis. 

GRADING  OUTFIT  WANTED— State  price 
for  purchase  or  lease  of  small  steam 
shovel,  dinkev  engine,  dump  cars.  etc. 
L.  M.  Gray  &  Co..  Contractors.  Red  Wing. 
Minn. 

C.\TALOGS  on  architectural  and  building 
subjects  .are  wanted  by  E.  J.  Cook.  Archi- 
tect,   Fairmont.    Minn," 


WELLS 
LIGHT 


Wells  Light  Mfg.  Co. 

:;  >  Washinuton  St. 

NEW  YORK 


TEST    BORINGS 

for  Foundations,  Etc. 

ARTESIAN  WELLS,  DRIVEN'  WELLS. 
PUMPING    APPARATUS 

J.  E.  Feeley  &  Company 

43  South  Market  Street,  BOSTON 

S  •  il  f  >r   K=limat«3 


Artesian  Well 
Water  Supply 

TownM  and  CUics.        Test  BorinQa 
torFoundatUms  and  Elevator  Sfiafu 

DAVID   OARVEY 

SO  Broadway        SBW  YORK 


DRAUGHTING, 

MAP  DRAWING  AND  PRINTING 

STRUCTURAL  IRON  WORK 

Large  i-"orct  01  Competent  Men. 

Hush  Work  Given  Special  Attention. 

P.  F.  Von  hardenberg. 

123  Liberty  Street,  NEW  YORK  CITY 

Telephone:  20'.!9  Cortlandt.     Rooms  513-315 


ALL    KINDS    OF 

CONTRACTORS'   TENTS 


Extr&  Finished 


Columbua  Tent  Qi.  Awning  Co. 

East  Walnut  St..  Columbus.  O. 


WE    MAKE 


Cross- Arms 

Pins 
^!^  Brackets 

PROMPT  SHIPMENT 

\V  R  I  T  E     US. 

CENTRAL  MFG.  COMPANY 

CHATTANOOGA,  TENN. 


Every  Train    a 
Two-Hour  Train , 

From  7  a.  in.  to  6  p.  ni. 


To  PHILADELPHIA 

New  Jersey  Central 


Train  Every  Hour 
on  the  Hour 


Leare  W.  33*1  St.  10  nunutc«  before  tiie  tioor 
fStJitlon^WE.ST  23I)ST.  E-XCELLKNT 

HBEBTT   ST. 


Dl.NISG  SEBVICE  ' 


August  14.  1907 
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15  Xo.  3  wheel  scrapers 

New  9x14  Vulcan  dinkies  at 

New  10x16  Vulan  dinkies  at 

New  1-yard  clam  shell  bucket   (for 

$      2500 
2,500.00 
3.000.00 

375  00 

725  00 

3,250.00 

675  00 

9,400.00 

9,900.00 

1.700.00 

950.00 

110.00 

650.00 

725.00 

SflO.OJ 

2.500.00 

4.000.00 

or 
Is, 

P- 
igo,  III. 

Lidgerwood  No.  71  hoist,  complete. . , 
Little  Giant  1-yard  traction  shovel.  . 
No.  2  Smith  Mixer,  engine  and  boiler 

on  wheels 

Marion  Model  60  shovel  (new) 

Bucyrus  70  ton  shovel   (new) 

New  10  ton  American  Tandem  roller 
54x54x16  ft.  stone  planer 

6x10  Vilter  belted  compressor.  34  ft. . 

12x12x14  Hall  air  compressor 

12xl2Jxl4  Ingersoll  compressor 

Morris  No.  10  D.  C.  pump  and  engine 

Complete  {-yard  dipper  dredge 

Channon  full  circle  li-yard  excavator 

Let  me  have  your   inquir-es    f 
Cableways.  Cars.  Ra^l.  Rock  Dril 
Channelei-,      Traction       Engin 
Graders  and  Contractors'  Equi 
ment  generally. 

WILLIS  SHAW 

171  La  Salle  St.                     Chic 

LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels. 

Southern  Iron  &  Equipment  Co. 

Atlanta,  Ga. 


FOR  SALE 

H  yard  Smith,  practically  new, 

CONCRETE    MIXER 


J.  H.  FL.\HERTV. 


116  'V^nthTop  Street 


Brooklyn.  N.  V. 


Phone  SiSS  Klatbush 


IRON  H.»V  R.llK. 


Architectural  Wire 
and  Iron  Work 

of  all  kinds. 
Get  our  prices  and  circulars. 

Intematiogal  Wire  &  IroB  Works 

S57  Superior  Street 
Detroit,  Mich. 


FOR  SALE 

9  Western  Dump  Wagons,  l^-i 

yard 8  57.50 

4  Western  2-yard  Dump  Cars, 

36"  gauge 45.00 

9  Western  1  }-i  yard  Dump  Cars     35.00 

12  Western  1 «  yard  Dump  Cars     35.00 

1  Western   Grader    (used    two 

months)        625.0<i 

1  Lambert  Hoist  Engine      .     .   300.00 

UK.    &   J.    2-yard   36'   gauge 

Dump  Cars  "...      42.00 

1  Case    Traction    Engine,  20 

H.  P 1,400.00 

Write  us  for  anything  you  may  be  needing  in 
the  line  of  Contractors'  equipment. 

The  American  Trading  Company 

MARION".  OHIO 


Good  Values— Immediate  Shipment 

One  26  ton  one  yard,  Little  Giant  Traction  Shovel $2,600.00 

One  45  ton  l^yard  S.G.  Bay  City  Shovel— steam  thrust  2,250.00 

One  45  ton  Bucyrus  with  ditching  attachments 2,500.00 

One  50  H.  P.  Mundy,  D.  C,  D.  D.  Hoisting  Engine  . .  700.00 
One  30  H.   P.   Lambert  Hoist,   3  drums,  with  boiler, 

nearly  new 1,000.00 

One  20  Lidgerwood  D.  C,  D.  D.  Hoist  with  Boiler 775.00 

One  No.  3  McKelvey  Mixer,  Engine  and  Boiler 350.00 

One  No.  2  Gates  Gyratory  Crusher 300.00 

One  Corliss  Valve  Compressor,  capacity  2,250  feet,  good 

as  new 4,000.00 

Air  Compressors  from  200  to  2,000  feet  capacity. 

Plants  Installed.     Correspondence  Invited. 

INTER-STATE  EQUIPMENT  <a  ENGINEERING  CO. 

Yard*  and  Warehouse, 

South  Englewood  Old  Colony  Building.  CHICAGO 


Contractors:  Here  are  a  Few  of  the  Best  Bargains  in  Equipment 

That   llavf   Bi'i-n  (Jnt-rcil  This  Season 

They  Won't  Last  Long — Wire  in  for  Details 

3  9x14  14-Ton  Vulcan  Dinkies,  3-ft.  gauge.      New  this  Spring.     U.  P. 

delivery $2,000.00 

3  8x12   9-Ton  Vulcan   Dinkies,  2-ft.  gauge.     New  this  Spring.     U.  P. 

delivery $1,950.00 

1  Marion  Improved  "A"  Shovel,  in  first-class  condition  and  ready  for 

hard  work.      St.  Paul $4,200.00 

1  Vulcan    Shovel,   Class   "D."      Practically    new.     St.  Paul $5,000.00 

And  write  for  our  complete  list,  if  you  do  not  receive  it  regularly 

TWIN  CITY  EQUIPMENT  CO.,  No.  536  Andrus  BIdg.,  Minneapolis,  Minn. 

p.  \\.  JONES,  Manager 
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BUCKEYETRACTION  DITCHER 

Brand  new.    Used  two  days. 
Condition  Guaranteed. 

NEW   YORK  PLRCHASLNG  AGENCY,    Inc, 

76  Pine  Street.  XEW  YORK 


Steel   Tee  Rails 

New  and  Relaying 
Quick  Shipment 

CHARLES  A.  RIDQELY  &  CO. 


OM  Colony  Bu-ld-t;. 


CHIC.\r,o 


Complete  with  aprons  for 
CONTRACTORS"     USE 

Built  to  order  on  short  notice. 

HICKS   LOCOMOTIVE   AND   CAR   WORKS,    CHICAGO 


STEEL      TANKS 

—  A  N  D : 


PLATE 


WORK 


Cut  Shows  Our  Special  Tar  SUU 

WRITE  FOR  PRICKS 


Cst&bllshed  1872 


WM.  GRAVER  TANK  WORKS 

EAST  CHICAGO  INDIANA 


FOR  SALE. 

One  4-wheel  Switcher  ready  for  im- 
mediate shipment,  in  first-class  condi- 
tion; six  10-yard  center  Dump  Cars 
ready  for  immediate  shipment;  two 
8-wheel  Passenger  Type  Engines  ready 
for  immediate  shipment;  two  hundred 
Fiats  and  Gondoias,  40,000  capacity; 
one  hundred  and  fifty  Box  Cars.  40,000 
capacity;  five  36-Inch  gauge,  li-yard 
Cars ;  thirty  36-inch  gauge,  4- yard  Cars ; 
one  Marion  Steam  Shovel,  1  J-yard  dip- 
per, and  two  Vulcan  Dinkies. 

C.  B.  CURTIS 
278  Arcade  Bldg.  Dayton,  Ohio 
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Engineering  and  Surveying   Instruments 


,,  of  the  instruments  bought  by  the  Sanitary  District  of 

Chicago  and  i>S%  of  all  purchased  by  the  Illinois  Steel  Co. 


95'-;, 


i^nicago  ana   i»a'  p   01   aii  purcnasea   oy  tne  j 
duiing  the  past  ten  years,  were  made  by  us. 

Send  for  Catalog  No.  6  and  learn  why. 
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INSTRUMENTS 


The  "Buff"  is  freely  acknowledged  to  embody  more 
accuracy,  better  telescopes  and  workmanship  than  any 
other.     Send  for  Catalogue  32. 

BUFF  &  BUFF  COMPANY,  Boston,  Mass. 

Jamaica  Plain   Station 


B.  K.  ELLIOTT  COMPANY 


10s  Sixth  Street 


PITTSBURG 


DRAWING  MATERIALS 

SURVEYING  INSTRUMENTS 
BLUE  PRINTING  MACHINES 

Our  Handsome  Catalogue  "  C  "  Upon  Request. 


Eugene  Dietzgen  Company 
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TELL  VS  YOVR  WANTS 

It  you  desire  iuformation  concernint;  any  tools,  supplies  or 
m-chinery,  or  books  on  any  subject.  If  you  are  in  the  market 
(or  snythlntf  send  us  a  postal  card  and  we  nlll  notify  the 
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Contractor's   Y    Level 

Telescope  11  in.,  with  dust  shade  and  cross-hairs,  graduated  sririt  level, 
oLject  glass  IJ  in.  with  rack-movement,  eyepiece  adjustable.  Y*s  have 
our  patent  locking  arrangement  dispensing  with  pin  bolts.  Compass 
KTaduated  to  degrees,  improved  needle  about  3  in.,  horizontal  circle  3} 
in.  graduated  to  degrees  with  vernier  reading  to  5  minutes. 

We  manufacture  a  special  line  of  Transits  and  Levels 
for  contractors  and  builders.  They  are  reliable  instru- 
ments of  moderate  price,  and  will  save  time,  labor 
and  chance  of  errors. 


Our  Complete  Catalogue  (550  Pages)  on  Request 
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Danie  J.  Hauer,  Associate  Editor  Engi- 
neering Contracting. 

The  rapid  growtii  of  our  paper  has  ne- 
cessitated an  increase  in  its  editorial  staff. 
In  seeking  a  man  for  the  position,  we 
have  had  to  consider  two  qualifications, 
first,  his  experience  as  an  engineer  or  con- 
tractor, and,  second,  his  ability  as  a 
writer.  Mr.  Daniel  J.  Hauer  has  qualified 
in  every  respect.  He  is  a  civil  engineer, 
who  has  had  many  years'  experience  as 
contractor,  and  he  is  a  writer  well  known 
for  his  excellent  contributions  to  Engineer- 
Copyright,  1907.  by  the 


ing-Contracting,    Engineering   News,     The 
Dirt  Mover  and  other  journals. 

Nineteen  years  ago  Mr.  Hauer  began 
his  professional  career  as  an  axman  on  a 
southern  railway.  Since  then  his  experi- 
ence has  covered  a  great  variety  of  work, 
such  as  maintenance  of  way,  construction 
of  railroads,  wagon  roads,  race  tracks, 
parks,  reservoirs,  subways,  sewers,  irriga- 
tion, electric  roads,  etc.  As  an  engineer 
his  positions  have  ranged  from  axman  to 
chief  engineer.  As  a  contractor,  he  has 
had  years  of  experience  in  the  business 
for  himself,  as  well  as  in  the  employ  of 
such  firms  as  Wm.  J.  Oliver  &  Co. 

Experience,  as  we  have  had  occasion  to 
say  editorially,  is  often  a  great  fetich. 
Breadth  of  experience  means  nothing  un- 
less it  comes  to  a  man  who  is  constantly 
observing  and  analyzing.  Those  of  ou" 
readers  who  have  studied  Mr.  Hauer's  ar- 
ticles on  the  methods  and  cost  of  doing 
different  classes  of  work  must  have  re- 
gretted the  fact  that  he  did  not  write 
more  frequently  and  at  greater  length.  }>lr. 
Hauer's  mind  is  of  that  type  that  finds 
new  facts  in  the  oldest  of  thingss.  There 
is  little  of  novelty  in  digging  dirt.  At 
least  it  would  strike  the  casual  observer 
so;  but  the  cost  analysis  engineer  looks 
at  it  with  different  eyes.  He  knows  that 
the  last  word  will  never  be  said  on  the 
art  of  economic  earth  moving.  To  him  the 
most  ordinary  sort  of  work  is  attractive 
because  he  feels  that  it  may  prove  ex- 
traordinary in  the  profit  it  will  yield  if 
properly  handled.  By  such  a  man  each 
new  piece  of  work  is  approached  with 
pleasure  because  it  offers  a  new  problem 
in  the  economics  of  excavation.  To  him 
every  experience,  no  matter  when,  nor 
where,  nor  how,  is  an  experierice  of 
value.  And  such  a  man  we  believe  Mr. 
Hauer  to  be.  He  joins  our  editorial  staff, 
himself  possessed  of  a  great  fund  of  cost 
data  that  have  never  before  appeared  in 
print,  and  Engineering-Contracting  ex- 
tends to  him  a  most  hearty  greeting,  not 
only  in  behalf  of  its  editors,  but  in  l-.chall 
of  its  readers. 


Our     Special     Southern     and     Pacific 
Coast  Number. 

Beginning  with  the  first  issue  in  Septem- 
ber, we  shall  publish  what  we  have  decided 
to  call  our  Special  Southern  and  Pacific 
Coast  Number.  E.\gineering-Contr,\cting 
believes  it  now  has  a  larger  number  of  sub- 
scribers in  the  South  and  far  West  than 
any  other  civil  engineering  or  contracting 
periodical.  At  any  rate  it  will  be  only  a 
short  time  until  our  circulation  in  those 
sections  greatly  exceeds  that  of  any  other 
technical  paper.  And,  with  a  view  to  bring- 
ing this  about,  we  intend  to  devote  consid- 
erable space  in  the  first  issue  of  our  paper 
each  month  to  the  South  and  Pacific  coast. 
Not  only  shall  wc  print  articles  of  particu- 
lar interest  to  subscribers  in  those  sections, 
but  s'everal  thousand  sample  copies  of  En- 
GiNEERiNG-CoNTR.^CTiNG   will   be   mailed   to 


contractors  and  civil  enginers  located  there. 

Our  readers  have  always  aided  us  mate- 
rially by  sending  us  the  names  of  their 
friends  to  whom  we  could  mail  sample 
copies,  and  we  trust  that  those  dwelling  in 
the  South  and  on  the  "Coast"  will  be  even 
more  considerate  than  before  in  this  re- 
spect. We  also  wish  to  add  that  contribut- 
ed articles  from  the  South  and  West  will 
be  particularly  acceptable. 

While  there  are  few  articles  that  wc  pub- 
lish which  do  not  interest  engineers  and 
contractors  throughout  the  country,  still  it 
must  be  remembered  that  there  arc  local 
conditions  which  make  articles  of  a  certain 
class  especially  valuable  to  men  in  certain 
sections.  Thus,  our  recent  articles  on  the 
cost  of  Howe  truss  bridges  must  necessari- 
ly be  of  most  interest  to  those  of  our  read- 
ers who  reside  in  those  parts  of  the  far 
West  and  South  where  timber  trusses  are 
still  built. 

On  the  other  hand,  methods  of  construc- 
tion that  have  been  developed  in  one  sec- 
tion can  often  be  adopted  with  profit  else- 
where. This  is  well  illustrated  by  the  hy- 
draulic method  of  building  dams  and  other 
embankments,  a  method  invented  in  Cali- 
fornia and  still  used  to  a  very  limited  ex- 
tent east  of  the  Rocky  Mountains,  but  des- 
tined to  find  an  ever  increasing  field  of  use- 
fulness throughout  the  country. 

Published  in  Chicago,  Engineering-Con- 
tracting now  reaches  the  extreme  West 
and  extreme  South  within  72  hours  after 
publication,  and  we  expect  to  see  the  time 
within  a  very  few  years  when  mail  will 
take  less  than  48  hours  to  travel  from  Chi- 
cago to  the  western  coast.  Indeed,  when 
trains  make  an  average  speed  of  a  trifle 
more  than  50  miles  an  hour,  the  trip  will 
be  made  in  40  hours.  It  will  require  but  a 
moderate  increase  in  the  present  density  of 
traffic  to  warrant  double  tracking  all  the 
main  transcontinental  lines;  and.  when  that 
is  done,  the  40-hour  train  Fwill  be  perfectly 
feasible,  and  the  48-hour  train  will  surely 
become  a  reality.  In  the  meantime  E.n'gi- 
NEERiNG-CoNTRACTiNG  will  identify  itself 
with  the  interests  of  the  South  and  West, 
both  by  strengthening  its  news  service  in 
those  sections  and  by  securing  articles  of 
special  interest  to  contractors  and  engineers 
in  those  sections. 


The    Itemized    Cost    of    Nine  Barbed 
Wire  Fences. 

While  more  or  less  has  found  its  way 
into  print  on  the  cost  of  barbed  wire  fence- 
such  as  railways  use  along  their  rights  of 
way,  no  very  comprehensive  presentation  of 
fence  data  has  ever  been  attempted.  In 
this  and  in  subsequent  issues  wc  shall  give 
some  very  complete  records  covering  a 
great  number  of  different  jobs.  In  all  cases 
the  work  was  done  by  railway  section 
gangs,  a'nd  in  nearly  every  case  a  contrac- 
tor could  have  done  the  work  at  less  cost. 

The  standard  right  of  way  fence  usually 
consists  of  four  lines  of  barbed  wire  strung 
on  cedar  posts  set  20  ft.  apart.    The  prac- 
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lice  in  spacing  posts  is  variable,  sometimes 
being  15  ft.  centers,  sometimes  24  ft.  Farm- 
ers usually  space  fence  posts  a  rod  apart 
(ib'/j  ft.).  When  the  posts  are  spaced  20 
ft.  apart  it  is  customary  to  support  the 
wires  between  the  posts  by  means  of  two 
wooden  slats  or  wire  stays,  each  4  ft.  long, 
and  spaced  about  7  ft.  apart.  These  slats 
or  stays  prevent  animals  from  spreading 
the  fence  wires  apart  in  their  efforts  to  get 
between  them. 

Bill    of   Mali-rial.      The    standard    fence 
used  on  the  O.  R.  &  N.  has  posts  7  ft.  long, 
20  ft.  c.   to  c,  and  bedded  28  ins.  in   the 
ground.    The  first  wire  is  13  ins.  above  the 
ground  and  the  rest  are  13  ins.  apart,  ex- 
cept   the    space    between    the    upper    two, 
which  is  14  ins.     The  mill  of  materials  is 
as  follows  per  mile  of  fence: 
265  posts,  7x7  in.  x7  ft.,  split  cedar. 
530  slats,  1x3  in.  .x4  ft.,  fir. 
21,120  lin.  ft.,  or  1,410  lbs.,  two  point  gal- 
vanized cattle  wire. 

16  lbs.  staples,  VA-'m.,  No.  9  polished. 
26  lbs.  staples,  V/x-'m.,  No.  9. 
The  following  is  a  bill  of  materials  and 
their  estimated  cost    (not  including  labor) 
for   the   standard   "second   class   fence"   on 
the  N.  P.,  per  mile  : 
1,340  lbs.    (2.1,120  lin.  ft.)    galv.  barb- 
wire  at  2^  cts $3015 

280  lbs.  No.  7  galv.  wire  stays   (675 

stays,  4  ft.  long)  at  2.8  cts 7  84 

16   lbs.   2-in.   galv.   wire  staples    (950 

staples)  at  2.3s  cts 0.38 

2,800  galv.  anchor  fence  clamps  at  80 

cts.  per  M 2.24 

ID  diagonal  braces.  4.X4  in.  xi2  ft.,  160 

ft.  B.  M.,  at  $15 240 

22s  cedar  posts  (6-in.),  7  ft.  long,  at 

10    cts 22.50 

6  lbs.  6od  nails  at  2.25  cts 0.14 

I  Eureka  tubular  gate,  $4 4-00 

Total    materials $69.65 

For  the  last  ten  years  the  contract  price 
for  the  labor  of  building  such  fences  as  this 
has  not  varied  much  from  $75  a  mile  in  the 
far  West. 

We  shall  now  give  the  actual  cost  of  a 
number  of  jobs  of  fence  work  on  a  western 
railway,  showing  the  range  of  costs : 

Cost  of  a  Seven-Mile  Fence.  This  fence 
was  7  miles  long,  built  on  ground  that  w'as 
rather  rocky,  making  the  cost  of  digging 
post  holes  quite  high.  The  cost  of  the  fence 
was  as  follows  per  mile : 

Materials : 

1.300  lbs.  barb  wire  at  2.65  cts $34-45 

400  lbs.  fence  stays  (lOo)  at  2.75  cts..   11.00 
90  lbs.  fence  clamps  (3,900)  at  6  cts. .     5.40 

16  staples  (1,300)  at  2.70  cts 43 

352  posts  (15  ft.  c.  to.  c.)  at  II  cts...  38.72 
12  lbs.  40d  nails  at  2.25  cts 27 

Total   $90.27 

Labor : 

Loading  and  moving: 

3  hrs.  foreman  at  25  cts $  .75 

16  hrs.  laborers  at  15  cts 2.40 

Total   $3-15 

Removing  brush : 

I  hr.  foreman  at  25  cts $  .25 

30  hrs.  laborers  at  15  cts 4.50 

Total   $4-75 

Distributing  fence  material : 

3  hrs.  foreman  at  25  cts $  .75 


10  lir-..  laborir  at   15  cts I.50 

Total   $2.25 

Building  fence : 

38  hrs.  foreman  at  25  cts $  9.50 

240  hrs.  laborer  at  15  cts 36.00 

Total   $45-50 

Grand  total  labor $55.65 

Cost  of  labor  and  materials $145-92 

It  will  be  noted  that  the  cost  of  moving 
the  gang  of  men  once  on  this  job  was  $3.15 
per  mile  of  fence,  or  $22  for  this  one  move, 
in  lost  time  of  men.  Such  losses  as  this 
should  not  be  forgotten,  especially  in  esti- 
mating the  cost  of  small  jobs. 

Cost  of  a  2,000-ft.  Fence.  This  was  a 
short  fence  with  posts  16  ft.  apart,  4  wires 
to  the  post.  The  exact  length  of  the  fence 
was  1,932  ft.,  or  120  panels  of  16  ft.,  exclu- 
sive of  2  gates.  There  were  4  posts  used 
for  the  gates  and  8  posts  used  for  braces. 
The  cost  of  this  1,932-ft.  fence  was  as  fol- 
lows: 

Material : 

129  cedar  posts,  7  ft.,  at  7  cts $  9.03 

7,755  ft.  barbed  wire.  426  lbs.,  at  2  cts.  8.52 
500  fence  staples,  62/3  lbs.,  at  1.75  cts.  .11 
360  stays  (4  ft.).  122  lbs.,  at  3.15  cts..  3.86 
1,440  fence  clamps,  36.6  lbs.,  at  5.25 

cts 189 

Freight  on  posts 2.00 

Total  for  1,932  ft $25.41 

Two  gates : 

4  cedar  posts  (7  ft-),  at  7  cts $  -28 

12  pes.  ix6-in.  xi8-ft.=96  ft.  B.  M.,  at 

$15    144 

4  lbs.  lod  nails  at  2.82 II 

Total  for  2  gates $1.83 

Labor : 

2.6  days  foreman  at  $2.50 $  6.50 

7.8  days  laborers  at  $1.50 11.70 

Total  labor $18.20 

Excluding  the  gates,  the  cost  of  the  ma- 
terials was  $69.40  per  mile,  and  the  cost  of 
the  labor  was  $49.70  per  mile,  or  a  total  of 
$119.10  per  mile. 

Cost  of  a  9000-ft.  Fence.    This  fence  was 
of   the   same   design   as   the   one   just   de- 
scribed, the  actual  length  being  8,974  ft. 
The  materials  cost : 

2,154  lbs.  barb  wire  @  2.76  ct $  59-45 

649  lbs.  fence  stays  @  2.75  ct 17-85 

149  lbs.  fence  clamps  @  5.95  ct 8-87 

26  lbs.  fence  staples  (<?  2.70  ct 70 

577  posts  @  II  ct 63.47 

15  lbs.  4od  nails  @  2.25  ct 34 

1  lb.  lod  nails  ({f  2.30  ct 02 

2  lbs.  5d  nails  &  2.55  ct 05 

24  pes.  i"x6'-i6'  192'  @  $8.50 1.63 

Total  cost  of  material $152.38 

This  makes  a  cost  of  $89.63  per  mile  of 
fence,  including  farm  gates,  there  being  4 
such  gates  in  the  9,000  ft.  An  additional 
cost  was  32  posts  used  for  anchoring  and 
for  braces,  the  15  lbs.  of  4od  were  also 
used  on  the  anchors  and  braces.  All  the 
fence  material  had  to  be  hauled  from  one  to 
two  miles  on  push  cars  by  the  crew  to  dis- 
tribute it,  and  some  brush  h.-.d  to  be  cleared 
away  to  build  the  fence.  This  and  the 
other  labor  costs  were : 

Distril)uting  material  for  fence : 

Foreman  7  da.  @  $65 $  I-52 

Laborers  9  da.  @  $1.50 I3-S0 


Clearing  brush   tu  build   feme  ; 
Laborer   i  da.  fii)  $1.50 1.50 

Building  new  fence : 

I'oreman  ^i.:^  da.  @  $65 7- '5 

Laborers  37.3  da.  ^  $1.50 15-95 

Putting  up  farm  gate: 
Laborers  2  da.  fe  $1.50 300 

Total  labor   $82.62 

A  cost  per  mile  of  $48.60.  m.iking  a  total 
cost  for  materials  and  labor  of  $138.23. 

Cost  of  a  2,640-ft.  Fence.  This  fence  was 
of  the  same  design  as  those  previously  giv- 
en, posts  16  ft.  apart,  with  4  wires.  The 
fence  was  exactly  half  a  mile  long,  but  the 
costs  have  been  reduced  to  the  cost  per 
mile  for  convenience  of  comparison. 

Materials :  Per  Mile. 

21.360  ft.  barb  wire,  1,282  lbs.,  at  2.65 

ct ..-$33-98 

978  fence  stays,  394  lbs.,  at  2.75  ct. .  .  10.84 
3,912  fence  clamps,  98  lbs.,  at  5.95  ct. .  5.82 
1,304  fence  staples,  18  lbs.,  at  2.70  ct . .  .48 
330  fence  posts  at  11  ct 36.30 

Total  materials  per  mile $87-42 

Labor : 

Distributing  fence  material : 
4  days  labor  at  $1.50 $  6.00 

Erecting  fence : 

2  days  foreman  at  $2.50 5.00 

20  days  labbr  at  $1.50 30-OO 

Total  labor  per  mile $41.00 

Total  material  and  labor $128.42 

Labor  Costs  on  Four  Different  Fences. 
Having  given  the  costs  of  materials  and  la- 
bor on  several  fences,  we  shall  now  omit 
the  material  item  and  give  only  the  labor 
costs  on  fences,  all  of  which  had  posts 
spaced  16  ft.  apart,  and  4  wires  to  the  post. 
The  first  of  these  was  2,200  ft.  long  and  the 
labor  of  erecting  it  cost  at  the  following 
rate  per  mile : 

Per  Mile. 

Hauling  out  fence  material : 

1,2  days  foreman  at  $2.50 $  3-0O 

12  days  laborer  $1.50 18.00 

Total   $21.00 

Building  fence: 

1.4  davs  foreman  at  $2.50 3-5° 

16.8  days  laborer  at  $1.50 25.20 

Total   $28.70 

Grand  total $49-/0 

This  did  not  include  $9  of  lost  time  mov- 
ing the  gang  from  another  job  to  this  one. 

The  next  job  was  the  building  of  a  fence 
2,600  ft.  long.  The  ground  was  rocky,  mak- 
ing it  necessary  to  anchor  most  of  the 
posts.  The  labor  cost  at  the  following  rate 
per  mile : 

Per  Mile. 

Clearing  brush  : 
2  days  labor  at  $2 $  400 

Building  fence : 

2  davs  foreman  at  $3 6.00 

34  days  laborer  at  $2 68.00 

Total   $78.00 

In  addition  it  cost  $rS  for  the  lost  time 
of  moving  the  men  from  another  job  to 
this  one.  Two  farm  gates  were  erected, 
and  the  cost  of  each  was : 

1  farm   gate $0.90 

2  posts  for  gate  at  10  ct 0.2c 

Labor  placing  gate 2.00 

Total $3-10 


August  21,  1907. 

The  next  job  was  a  fence  2,300  ft.  long. 
The  labor  cost  at  the  following  rate  per 
mile : 

Per  Mile. 

Distributing  fence  material : 

I.I  day  foreman  at  $3 $  3.30 

13.8  days  laborer  at  $1.50 20.70 

Total   $24.00 

Clearing  brush : 

2.4  days  laborer  at  $1.50 $  3.60 

Building  fence : 

I.I  day  foreman  at  $3 3.30 

27.8  days  laborer  at  $1.50 32.70 

Total   $36.00 

(irand  total  labor $63.60 

In  addition  to  this,  the  lost  lime  moving 
to  tliis  job  amounts  to  $10. 

The  next  job  was  a  fence  S,7oo  ft.  long, 
and  the  labor  cost  at  the  following  rate  per 
mile: 

Per  Mile. 

Distributing  fence  material : 
3.8  days  laborer  at  $1.50 $  5.70 

Building  fence : 

1.8  days  foreman  at  $3 5.40 

16.6  days  laborer  at  $1.50 24.90 

Loading  barb  wire  on  car : 
0.5  day  foreman  at  $2.50 1.25 

2.5  day  laborer  at  $1.25 3.13 

Grand  total  labor $40.38 

Fence  5,000  Ft.  Long.  The  posts  in  this 
example  were  20  ft.  center  to  center.  One 
gate  was  built.    The  material  cost: 

254  fence  posts' 4-5  ct $11.43 

1.215  lbs.  No.  9  galv.  iron  wire,  2  ct. .  24.30 

285  lbs.   fence  stays,  3.75 10.65 

96  lbs.  fence  clamps,  6.25  ct 6.00 

13  lbs.  fence  staples,  2.20  ct 29 

I  lb.  4od  nails,  1.5  ct 02 

3  pes.  2"x6"-i6'  48'.  $11.50 55 

$53-24 
Labor  cost  as  follows : 

Foreman  6  da.  @  $48.75 $  9.67 

Laborers  18  da.  @  $1.50 27.00 

$36.67 
Making  a  cost  per  mile  for  material  of 
$55-96,   for   labor  $38.52,   and   a   total   cost 
$94.48.    This  includes  one  gate. 


Some  experiments  were  made  recently  in 
Massachusetts  in  destroying  gipsy  and 
browntail  moths  by  attracting  them  to 
sticky  fly  paper  by  means  of  lights.  In 
one  case  two  large  wire  frames  were  set 
up  and  covered  with  sheets  of  sticky  fly 
paper,  the  trap  being  suspended  in  the 
glare  of  arc  lights  for  two  weeks.  In  that 
time  it  was  found  that  2,104  months  had 
been  caught.  In  another  case  boards  cov- 
ered with  fly  paper  were  placed  around 
trees  within  range  of  powerful  lights. 
In  these  32  traps  a  total  of  1,630  moths 
were  caught.  Judging  from  the  results  of 
the  experiments  it  is  not  probable  that  the 
arc  light  plan  will  be  adopted  for  exter- 
minating the  pests,  for  it  was  found  that 
subsoil  and  the  roots  of  the  trees.  Then, 
of  the  moths  caught,  94.8  per  cent  were 
males  and  5.2  per  cent  were  females. 


ENGINEERING-CONTRACTING 

The  Clauser  Link  Chain  Belt. 

In  describing  the  concrete  material  con- 
veying plant  used  in  the  construction  of  the 
large  reinforced  concrete  warehouse  for 
Montgomery  Ward  &  Co.,  of  Chicago.,  111., 
described  in  our  issue  of  May  29,  1907, 
mention  was  made  of  a  chain  belt  drive  in 
which  the  chain  was  operated  as  a  cross 
belt  on  8-ft.  centers.  The  accompanying 
cut  shows  the  type  of  chain  used  for  this 
drive.  It  is  known  as  the  Clauser  chain 
and  is  made  by  the  Link  Chain  Belt  Co., 
of  New  York  city.  The  distinctive  fea- 
ture of  this  chain  belt  is  that  the  teeth  are 
situated  on  the  chain  and  not  on  the  sproc- 
ket wheel.  The  sprocket  wheel  has  on  its 
face  two  flanges  between  which  the  trav- 
eling chain  is  guided  and  between  the 
flanges  a  series  of  depressions  or  sockets  in 
which  the  teeth  or  knuckles  of  the  chain 
gear.  As  will  be  seen  the  links  of  the 
chain  are  not  connected  by  pins  or  rivets 
but  are  so  coupled  together  that  one  or 
any  number  of  links  can  be  taken  out  or 
added.  This  feature  enables  the  chain  to 
be  operated  as  a  cross  belt  by  the  simple 
expedient  of  reversing  alternate  links. 
When  this  is  done,  as  will  be  readily  seen, 


The    Clauser    Link     Chain     Belt. 

the  knuckle  of  one  link  projects  upward, 
that  of  the  next  link  projects  downward, 
and  so  on,  and  the  chain  readily  gears  with 
two  sprockets  rotating  in  opposite  direc- 
tions. Other  claims  made  for  this  chain 
are,  that  its  teeth  are  so  designed  that 
rolling  contact  exists  between  the  chain 
and  the  sprockets  and  that  the  links,  not 
having  to  be  slotted  to  receive  the  sprocket 
wheel  teeth,  are  stronger  for  the  same 
weight  of  metal. 


The  Cost  of  Three  Short  Single  Track 
Tunnels. 

Short  tunnels  are  usually  constructed  at 
less  cost  than  long  tunnels,  not  only  be- 
cause of  the  less  cost  of  hauling  the  "muck" 
and  the  ease  of  ventilating  the  tunnel,  but 
because  a  very  inexpensive  plant  can  be 
used.  In  limestone  and  sandstone  forma- 
tions the  present  contract  prices  average 
about  $45  per  lin.  ft.  of  single  track  tunnel 
for  all  lengths  up  to  1,000  ft.  or  so,  even 
where  common  laborers  receive  $2.25  a  day. 
The  following  data  give  the  actual  cost  of 
three  tunnels  built  by  contract  in  the  West, 
and,  both  as  to  prices  and  as  to  quantities, 
these  examples  will  be  useful  to  engineers 
and  contractors : 


113 

Tunnel  No.  i. 

(900   lin.    ft.) 

_  Per  Lin  Ft. 

Excavating  tunnel    $4500 

2.7  cu.  yds.  enlargement  for  lining  at 

$3-00    8.10 

,350  ft.  B.  M.  limber  lining  at  $20...     7.00 
5.7  lbs.  iron  at  $0.03 0.17 

Total     $60.27 

Tunnel  No.  2. 
(600  lin.   ft.) 

Per  Lin.  Ft. 
Excavating  tunnel  $4S.oo 

2.7  cii.  yds.   enlargement  at  $3.00 8.10 

370  ft.  B.  M.  lining  at  $20.00 7.40 

55  lbs.  iron  at  $0.03 0.17 

Total     $60.67 

Tunnel  No.  3. 
(400  lin.   ft.) 

Per  Lin.  Ft. 
Excavatmg  tunnel  $42.50 

2.8  cu.  yds.  enlargement  at  $3.00 8.40 

400  ft.  B.  M.  lining  at  $20.00 8.00 

7.4  lbs.  iron  at  $0.03 0.22 

Total   $5912 

In  addition  to  the  above  costs  which  are 
based  on  the  contractor's  final  estimate,  ' 
there  was  a  cost  $3  per  lin.  ft.  (or  about 
5%)  for  engineering  and  superintendence, 
and  a  cost  of  $0.50  per  lin.  ft.  for  train 
service. 


The  Chicago  &  Northwestern  R.  R.  has 
awarded  a  contract  for  the  construction 
of  a  double-tracked  steel  bridge  two  miles 
long  across  the  Mississippi  River  at  Clin- 
ton, Iowa.  The  bridge  will  cost  $2,000,- 
000  and  is  to  be  completed  by  Feb.  i,  1910. 
It  will  be  built  south  of  and  adjoining  the 
present  single  track  steel  bridge,  which 
will  be  removed  when  the  new  bridge  is 
completed. 


It  is  expected  that  the  Royal  Edward 
dock  at  Avonmouth,  on  the  Bristol  Chan- 
nel, England,  now  under  construction,  will 
be  completed  by  the  end  of  the  year.  The 
dock  will  be  entered  from  the  Bristol  Chan- 
nel through  a  lock  875  ft.  long  and  100  ft. 
wide,  with  a  depth  of  36  ft.  of  water  in 
the  outer  sill  at  ordinary  neap  tides  and 
46  ft.  at  spring  tides.  At  the  outer  end  of 
the  lock  will  be  two  piers,  with  a  light- 
house at  the  end  of  each.  There  will  also 
be  a  dry  dock  850  ft.  in  length.  The  light- 
house on  the  south  pier  will  have  a  green 
occulting  light  and  will  carry  a  powerful 
fog  bell.  On  the  north  pier  will  be  a  white 
flashing  light  from  the  summit  and  from 
a  lower  level  a  subsidiary  red  light.  On 
one  side  of  the  dock  will  be  two  transit 
sheds,  each  500  ft.  long  and  two  stories 
high,  and  on  the  other  450  ft.  of  sheds. 
A  granary  is  under  construction  with  a 
capacity  of  500,000  bushels.  Cranes,  con- 
veyor belts,  ani  appliances  for  automatic 
weighing  will  be  in  place,  and  grain-con- 
veying and  elevating  machinery  will  be 
worked  by  electric  current.  The  dock  will 
be  completely  surrounded  by  lines  of  rails 
connected  with  the  Great  Western  and 
Midland  Railroad  companies. 
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Cost  of  Trenching,  Pipelaying  and  Back- 
filling for  Pipe  Sewer  Construction 
at  Centerville,  la. 

Ill  constructing  sunic  I2.,i6()  ft.  of  8  to  12- 
iii.  pipe  sewer  at  Centerville,  la.,  careful 
records  of  cost  were  kept  by  Mr.  M.  G. 
Hall,  Centerville,  Iowa,  engineer  in  charge. 
I'roni  these  records  kindly  furnished  by  Mr. 
ll:dl  we  have  compiled  the  ."ccompanyiny 
tables.  The  work  comprised  39  separate 
jobs  or  sections  of  sewer  construction  and 
the  tables  give  the  total  man  hours  and  the 
total  cost  per  lineal  foot  of  sewer  for  each 


class  of  Inbor  for  each  of  39  jobs.  They 
also  give  a  summary  of  the  labor  and  other 
costs  of  this  work  per  lineal  foot  of  sewer. 

Mr.  Hall  describes  the  method  of  collect- 
ing the  original  data  as  follows : 

"In  the  first  place  the  account  of  the  labor 
was  kept  by  the  inspector  of  the  work  and 
he  had  his  instructions  to  be  careful  to  EC- 
count  for  all  the  men  and  where  they 
worked.  lie  was  furnished  with  a  bl.-mk 
and  was  required  to  turn  these  reports 
over  to  the  engineer  in  charge  each  morn- 
ing as  he  came  on  the  work,  of  course  turn- 


ing in  the  report  that  covered  the  previous 
day's  work.  Together  they  would  look  over 
the  report  and  make  such  corrections  as 
might  be  necessary  while  the  conrlitions 
were  still  fresh  in  mind.  In  this  w£y  what 
was  considered  to  be  an  accurate  account  of 
the  labor  was  obtained  in  a  classified  form 
so  that  by  applying  the  wage  per  hour  the 
daily  cost  could  be  readily  obtained.  How- 
ever, no  attempt  was  made  to  keep  the  ac- 
tual cost  for  each  day.  It  was  kept  rather 
by  sections,  as  w'ill  be  shown  by  the  table 
to   follow.     Such  other   data   as   called   for 


JOB  I. 


JOB  II. 


JOB  III. 


JOB  IV. 


JOB  V. 


JOB  VI. 


Size  of  pipe,  ins 

Length  of  pipe,  ft 

Average  deptli  of  trench,  ft 

Width  of  trench,  ins 

Excavation  per  lin.  ft.  of  trench,  cu.  yds. 


Trenching: — 

Bottom  men  at  17  cts.  per  hour. 
I  Top  men  at  1 7  cts.  per  hour 


Tolal  labor  trenching 

Pipelaying; — 

Pipelayer  at  30  cts.  per  hour 

Pipelayer's  helpers  at  15  cts.  per  hour. 

Total  labor  pipelaying 

General  Service: — 

Foreman  at  35  cts.  per  hour 

Water  boy  at  10  cts.  per  hour. .  . 


Total  labor  general  service 

Backfilling: — 

By  hand  at  16  cts.  per  hour 

Team  and  t%vo  men  at  52J  cts.  per  hour. 


Total  labor  backfilling. 
Grand  total  labor 


Labor  cost  per  cu.  yd.  trenching. . 

Labor  cost  per  cu.  yd.  backfilling. 

Summary  op  Costs; — 

Labor  per  lin.  ft.  of  pipe 

Pipe  per  lin.  ft 

Cement  per  lin.  ft 


Total  cost  per  lin.  ft 

Contract  price  per  lin.  ft. 


8 

8 

8 

8 

8 

8 

177 

368 

361 

300 

727 

280 

6.0 

12.1 

7.2 

12.4 

7.5 

10  3 

22 

24 

22 

22 

22 

22 

0.407 

0.896 

0.489 

0.842 

0  .51 

0  699 

Total 

Coi 

St  per 

houi-s. 

lin.  ft. 

60 

SO 

0S72 

i) 

0 

,0131 

5 
10 


o.no.s5 

0.0DS5 


15   0.0170 


ID   0.0198 
16   0.0090 


16 

126 


0.0127 
0.0059 


0.0186 
0.1306 


$0.2464 
0.0457 

0.1306 
0.1360 
0.0050 


0.2716 
0.5300 


Total  Cost  per 
hours,  lin.  ft. 
$0.2772 
0.0605 


600 
131 


731        0.3377 


20 
39 


0.0163 
0.0159 


59       0.0322 


27       0.0257 
27       0.0073 


54       0.0330 


82 
28 


110 
954 


0.0356. 
0.0400 


0.0756 
0.4785 


$0.3780 
0.0844 


0.4785 
0,136 
0  005 

0.6195 
0.53 


Total    Cost  per 
hours,    lin.  ft. 
282      $0.1328 
22        0.0104 


Total  Cost  per 
hours,  lin.  ft. 
$0.3400 
0.1031 


600 

182 


Total  Cost  per 
hours,  tin.  ft. 
$0.1403 
0  0332 


600 
142 


Total  Cost  per 
hours,  lin.  It. 
320  $0  1943 
0  0856 


304   0.1432 


12 
24 


0  0099 
0  0100 


36   0.0199 


18 
92 


0.0087 
0.0025 


0.0112 
0.0408 


782 


27 
54 


27 
52 


85 
14 


0.4431 


0.0270 
0.0270 


0.0540 


0  0292 
0.0090 


0.0382 


0  0453 
0.0245 


742   0.1735 


136   0,0374 


141 
461 


23 
42 


0  2799 

0  0246 
0  0225 


50 
50 


0.0241 
0  0069 


05   0.0471 

27   0  0338 
27   0  0095 


100   0  0310 


0  0125 
0,0158 


54   0  0434 


42 
17 


0.0240 
fl.0319 


92 
450 


0.0408 
0.2151 


99 
1014 


0.0698 
0,6051 


79   0  02S3 


1057 


0.2702 


59 
639 


0.0559 
0  4263 


$0.2928 
0  0834 


0.2151 

0.136 

0.005 

0  3561 
0.53 


$0  5262 
0  0829 

0  6051 
0  136 
0  005 


$0.3402 
0.0555 

0  2702 

0.136 

0.005 


$0  4004 
0.0799 

0.4263 
0  136 
0.005 


0,7461 
0,63 


0  4112 
0  53 


0.5673 
0  53 


JOB  VII. 


JOB  VIII. 


JOB  IX. 


JOB  X. 


JOB  XI. 


JOB  XII. 


Size  of  pipe,  ins 

Length  of  pipe,  ft 

Average  depth  of  trench,  ft 

Width  of  trench,  ins 

Excavation  per  lin.  ft.  of  trench,  cu.  yds 

Trenching: — 

Bottom  men  at  20  cts.  per  hour. 
Top  men  at  17i  cts.  per  hour 


12 
427 
9.6 
24 
0.711 


Total  labor  trenching 580 

Pipelaying: — 

Pipelayer  at  30  cts.  per  hour 42 

Pipelayer's  helpers  at  18  cts.  per  hour 80 


Total 

Cost  per 

hours. 

lin.  ft. 

402 

$0.2164 

118 

0.0484 

Total  labor  pipelaying. . 
General  .Service:- 
Foreman  at  44.4  cts.  per  hour. 
Water  boy  at  8J  cts.  per  hour. 


122 


42 
46 


0.2648 


0.0295 
0.0337 


0.0437 
0.0090 


Total  labor  general  service 

Backfilling: — 

By  hand  at  17i  cts.  per  hour 

Team  and  two  men  at  59  cts.  per  hour. 


88       0.0527 


Total  lat)or  backfilling. 
Grand  total  labor 


54 
11 


65 

855 


0  0221 
0.0152 


0.0373 
0.4180 


Labor  cost  per  cu.  yd.  trenching. , 

Labor  cost  per  cu.  yd.  backfilling 

Summary  of  Costs; — 

Labor  per  lin.  ft.  of  pipe 

Pipe  per  lin.  ft 

Cement  per  lin.  ft. .  . 


Total  cost  per  lin.  ft 

Contract  price  per  lin.  ft. 


$0.3724 
0.0525 

0.4180 

0.200 

0.007 

0.6850 
0.64 


10 

352 

10.1 

22 

0.686 


Total 

hours. 

322 

130 

Cost  per 
lin.  ft. 

$0.1830 
0.0646 

452   0.2476 


23 
46 


0.0196 
0.0235 


42 
21 


63 
636 


0.0328 
0 . 0062 


0.0390 


0.0209 
0.0352 


0.0561 
0.3858 


$0 
0 

.3609 

.0818 

0 
0 

0 

.3858 
.2000 
.0060 

0 
0 

.5918 
.64 

10 

360 

10.2 

22 

0.693 

Total  Cost  per 
hours,  lin.  ft. 
$0.2344 
0.1026 


422 
211 


633   0.3370 


0  0183 
0.0220 


66   0.0403 


0  0321 
0  0060 


52   0  0381 


51 
11 


62 
813 


0.0248 
0.0180 


0.0428 
0.4582 


$0.4863 
0  0618 

0.4582 

0.20 

0.0060 

0.6642 
0.64 


10 
363 
9.5 

22 
0  645 

Total  Cost  per 
hours,  lin.  ft. 
$0.1223 
0.0699 


222 
145 


367   0.1922 


34 

71 


0.0281 
0.0352 


105   0  0633 

40   0.0489 
34   0  0078 

74   0.0567 

70   0  0337 
10   0  0163 

80   0,0500 
626   0.3022 

$0.2980 
0  0775 

0.3622 

0.20 

0.006 


0.5682 
0.64 


360 

6.6 

22 

0.448 


Total 

Cos 

X  per 

hours. 

Un.  ft 

153 

$0 

OS.iO 

45 

0 

0219 

198   0.1069 


15 
20 


0  0125 
0.01 


0  0111 
0.0021 


$0.2386 
0  0554 

0.1674 

0.136 

0.005 

0  3084 
0.53 


10 
370 
9.0 

22 

0  "e'l  1 

Total  Cost  per 

.hours,  lin.  ft. 

418  $0  2260 

222   0.1050 


640   0.3310 


34 
42 


47 
47 


0.0276 
0  0204 


0  0480 


0  0564 
0  0106 


94   0  0670 


17 
8 


835 


0.0080 
0  0128 


0.0208 
0.4668 


$0  5417 
0.0340 

0  4  668 

0.20 

0.006 

0.6728 
0.64 
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on  tlie  inspector's  blanks  were  also  ob- 
tained by  the  inspector  each  day.  In  but 
one  or  two  instances  did  I  have  any  trouble 
in  .getting  accurate  accounts  from  the  in- 
spectors, for,  while  it  may  seem  strange  to 
some,  almost  without  exception  the  inspec- 
tors seemed  to  consider  it  a  pleasure  as 
well  as  a  duty  to  take  an  interest  in  these 
reports.  They  received  no  compensation  for 
this  extra  work.  An  important  advantage 
in  keeping  the  work  by  blocks  or  sections  is 
evident,  for  in  this  way  a  good  record 
could  be  kept  of  the  kind  of  material  ex- 
cavated and  its  condition  relative  to  easy  or 
difficult  moving.  This  part  of  the  data  was 
largely  kept  by  myself  and  from  my  per- 
sonal observation. 
"Of  course,  there  are  always  labor  costs 


to  the  contractor  which  do  not  come  under 
the  observation  of  the  inspector,  and  it  is 
hard  for  anybody  except  the  contractor  to 
know  what  these  costs  are,  and  many  times 
he  could  not  separate  these  incidental  costs, 
such  as  handling  tools,  unloading  and  haul- 
ing materials,  moving  materials  from  place 
to  place  in  order  to  use  up  all  odds  and 
ends  possible,  and  various  other  minor 
costs.  Hence  it  is  very  possible  that  labor 
costs  deduced  from  these  figures  should  be 
increased  by  some  percentage  which  I 
would  estimate  at  10  per  cent  for  the  aver- 
age case." 


Good  progress  was  made  in  1906  by  the 
various  railroad  companies  in  track  eleva- 
tion work  in  Chicago,  111.    The  amount  of 


elevation  work  that  has  been  completed 
from  May  23,  1892,  to  Dec.  31,  1906, 
is  as  follows:  Total  number  miles  of 
main  track  elevated,  107.75;  total  number 
miles  of  all  tracks  elevated,  628;  total 
number  of  subways  constructed,  495;  total 
estimated  cost  of  work  completed,  $41,023,- 

250.  

The  governments  of  the  Transvaal  and 
Orange  River,  South  Africa,  control  the 
railways  of  both  colonies  under  the  nanic 
of  the  Central  South  African  Railways. 
The  mileage  of  the  two  colonics  at  tlie  end 
of  1906  was  about  2.500,  or  more  than  100 
per  cent  greater  than  in  1898.  For  the 
year  ending  June  30,  190G,  there  were  6,- 
871,54';  persons  and  3,904,717  tons  of  goods 
hauled. 


Size  of  pipe,  ins 

Length  of  pipe,  ft 

Average  depth  of  trench,  ft 

Width  of  trench,  ins , 

Excavation  per  lin.  ft.  of  trench,  cu.  yds. 

Trenching: — 


Bottom  men  at  20  cts.  per  hour. 
Top  men  at  17*  cts.  per  hour.. . . 


Total  labor  trenching 

PiPEL.wiNn: — 

Pipelayer  at  30  cts.  per  hour 

Pipelayer's  helpers  at  18  cts.  per  hour. 

Total  labor  pipelaying.  , 
General  Service;  — 
Foreman  at  44.4  cts.  per  hour. . . 
Water  boy  at  8J  cts.  per  hour. .  , 

Total  labor  general  ser\'ice. .  .  . 
Backfilling: — 
By  hand  at  17i  cts.  per  hour.. .  . 
Team  and  two  men  at  59  cts.  per  hour. 

Total  labor  backfilling 

Grand  total  labor 


Labor  cost  per  cu.  yd.  trenching. 

Labor  cost  per  cu.  yd.  backfilling. 

SfMMARV  OP  Costs: — 

Labor  per  lin.  ft.  of  pipe 

Pipe  per  lin.  ft 

Cement  per  lin.  ft 


Total  cost  per  lin.  ft 

Contract  price  per  lin.  ft. 


JOB  XIIL 


JOB  XIV. 


JOB  XV. 


JOB  XVI. 


JOB  VXII. 


JOB  XVIII. 


8 

367 

11.2 

22 

0.876 


252 

9.5 

22 

0.645 


8 

359 

12.1 

22 

0.822 


8 

300 

11.1 

22 

0  754 


10 

328 

8.0 

22 

0.543 


8 

426 

8.8 

22 

0.598 


Total    Cost  per 

hours,      lin.  ft. 

487     $0.2054 

177       0.0844 


664       0.3498 


34 

68 


102 


37 
37 


0.0278 
0.0333 


0.0447 
0.0084 


74       0.0531 


61 
21 


0.0291 
0.0338 


82       0.0629 
922       0.5269 

$0.3993 
0.0718 

0.5269 

0.136 

0.005 


Total 

hours. 

240 

103 

Cost  per 
lin.  ft. 

SO. 1905 
0.0715 

343 

20 
40 

0.2620 

0.0238 
0.0286 

60 

19 

19 

0.0524 

0.033S 
0.0063 

38 

37 
16 

0.0398 

0.0257 
0.0374 

53 
494 

0.0631 
0.4173 

Total 

hours. 

462 

237 

Cost  per 
lin.  ft. 

$0.2674 
0.1155 

699 

29 
58 

0.3729 

0.0242 
0.0291 

87 

30 
30 

0.0533 

0  0371 
0.0070 

60 

77 
22 

0.0441 

0.0376 
0.0361 

99 
945 

0.0737 
0.3440 

Total 

hours. 

448 

128 

Cost  per 
lin.  ft. 

$0.2987 
0.0747 

576 

0.3734 

29 
57 

0.0290 
0  0342 

86 

0.0632 

30 
30 

0.0444 
0.0083 

60 

0.0527 

42 
33 

0.0245 
0.0649 

75 
797 

0.0894 
0.5787 

Total  Cost  per 
hours,  lin.  ft. 
$0.1165 
0.0747 


191 
140 


331       0.1912 


21 
38 


0  0192 
0  0208 


59       0.0400 


18 
18 


0.0244 
0  0046 


36       0.0290 


15       0.0270 


441 


0.0270 
0.2872 


0.5679 
0.530 


$0.4062 
0.0978 

0.4173 
0.136 
0  003 

0.5583 
0.530 


$0.4536 
0.0897 

0.5440 

0.136 

0.005 

0.6850 
0.530 


$0.4940 
0.1186 

0.5787 

0.136 

0.005 

0.7197 
0.530 


$0.3521 
0.0497 

0.2872 

0.200 

0.006 


0.4932 
0.640 


Total 

hours. 

321 

162 

Cost  per 
lin.  ft. 

$0  1507 
0  0B68 

483 

20 
39 

0.2173 

0.0141 
0  0165 

59 

24 
24 

0.0306 

0.0250 
0.0047 

48 

51 
24 

0.0297 

0.0210 
0.0332 

75 
665 

0.0542 
0  3318 

$0.3634 
0.0906 

0.331S 

0.136 

0.005 

0.4728 
0.530 


JOB  XIX. 


JOB  XX. 


JOB  XXI. 


JOB  XXII.         JOB  XXIII. 


JOB  XXIV. 


Size  of  pipe,  ins 

Length  of  pipe,  ft 

Average  depth  of  trench,  f' 

Width  of  trench,  ins 

Excavation  per  lin.  ft.  of  trench,  cu.  yds. 


Tren'chin'c: — 

Bottom  men  at  20  cts.  per  hour. 
Top  men  at  17J  cts.  per  hour 


Total  labor  trenching 

Pipelavin'g: — 

Pipelayer  at  30  cts.  per  hour 

Pipelayer's  helpers  at  18  cts.  per  hour.. 


Total  labor  pipelaying 

General  Service: — 
Foreman  at  44. -1  cts.  per  hour. 
Water  boy  at  8i  cts.  per  hour. , 


Total  labor  general  ser\-ice 

Backfilling: — 

By  hand  at  17i  cts.  per  hour 

Team  and  two  men  at  59  cts.  per  hour. 


Total  labor  backfilling. 
Grand  total  labor 


Labor  cost  per  cu.  yd.  trenching. . 

Labor  cost  per  cu.  yd.  backfilling. 

Summary  of  Costs: — 

Labor  per  lin.  ft.  of  pipe 

Pipe  per  lin.  ft 

Cement  per  lin.  ft • , 


Total  cost  per  lin.  ft 

Contract  price  per  lin.  ft. 


8 
243 
8.7 
22 


0 

.591 

Total 

hours. 

190 

83 

Cost  per 

lin.  ft. 

$0.1564 

0.0598 

373 

0.2162 

19 
38 

0.0235 
0.0281 

57 

0  0516 

8 
8 

0  0146 
0.0027 

16 

0  0173 

7 
8 

0  0050 
0  0194 

13 
461 

0.0244 
0.3093 

$0.3658 
0.0413 

0  3095 

0.136 

0.005 

0.4305 
0.530 


8 

388 

10.4 

22 

0.706 


Total 

hours. 
399 
144 

Cost  per 
lin.  ft. 

$0.2057 
0.0649 

543 

24 

48 

0.2706 

0.0185 
0.0223 

72 

29 
29 

0.0408 

0.0332 
0.0062 

58 

44 

25 

0.0394 

0.0198 
0.0380 

69 
742 

0.0578 
0.4086 

$0.3833 
0.0819 

0.4086 
0.136 
0  005 

0  5496 
0.530 


10 

406 

12.6 

22 

0.856 


Total    Cost  per 

hours,     lin.  ft. 

459     $0  2261 

264       0.1138 


723       0.3399 


48 
22 


0.0623 


0.0207 
0.0320 


0.0527 
0  5173 


$0.3971 
0.0616 

0.5173 

0.20 

0.006 


0.7233 
0.640 


IC 
377 
8.8 
22 
0.474 


Total 

hours. 

330 

120 

Con  per 

lin.  ft. 

$0.1751 

0.0557 

450 

0.2308 

34 
66 

0.0271 
0.0315 

100 

0  0586 

28 
28 

0.0330 
0.0062 

56 

0.0392 

186 
9 

0.0863 
0.0141 

195 
801 

0.1004 
0.4290 

$0.4848 
0.2119 

0.4290 
0  20 
0.006 

0.635 
0.640 


8 

426 

6.9 

22 

0.468 


Total    Cost  per 

hours.     lin.  ft. 

263     $0.1235 

57       0  0234 


320       0.1469 


19 
38 


0.0134 
0  0160 


57       0  0294 


16 
16 


32 
15 


28 

437 


0.0167 
0.0031 


0.0198 


0  0062 
0  0180 


0  0242 
0  2203 


$0.3139 
0.0517 

0.2203 

0.136 

0.005 


0.3613 
0.530 


8 

612 

118 

22 

0.801 


Total   Cost  per 

hours,     lin.  ft. 

769     $0.2513 

341       0.0975 


1110       0.3488 


57 
102 


0.0279 
0.0300 


159       0  0579 


64 
63 


0.0464 
0.0086 


127       0  0550 


153 
1649 


0  0349 
0.0299 


0.0648 
0.5265 


$0.4355 
0.0809 

0  5265 

0.136 

0.005 

0.6675 
0.530 
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JOB  XXV. 


JOB  XXVI.        JOB  XXVII.       JOB  XXVIII.       JOB  XXIX. 


JOB  XXX. 


Size  of  pipe,  ins 

LenKth  ol  pipe,  ft 

.AveriiKe  depth  of  trench,  ft : 

Width  of  trench,  ins 

Excavation  per  lin.  ft.  of  trench,  cu.  yds. 

Trenching: — 

Bottom  men  at  20  cts.  per  hour 
Top  men  at  171  cts.  per  hour.. 

Total  labor  trenching 

PlPELAYlNO; — 

Pipelayer  at  30  cts.  per  hour 

Pipelayer's  helpers  at  18  cts.  per  hour 

Total  labor  pipelaying 

General  Service: — 

Foreman  at  44.4  cts.  per  hour 

Water  boy  at  8J  cts.  per  hour 

Total  labor  gendVal  ser\nce 

Backfilling; — 

By  hand  at  1 7i  cts.  per  hour 

Team  and  two  men  at  59  cts.  per  hour. . 


28S 


22 
0  584 


8 
6»S 


22 
0.652 


8 

610 

11.6 

22 

0.788 


8 

200 

•    9.8 

22 

0.665 


8 

237 

13  & 

22 

0.916 


Total    Cost  per 

hours,     lin.  ft. 

207     to. 1453 

69       0.0388 


276 


15 
30 


0. 1841 


0.0158 
0.0190 


45       0.0348 


11   0  0171 
13   0.0038 


24   0.0209 


12 
12 


0  0074 
0.0248 


Total  labor  backfilling 24 

Grand  total  labor '. 369 


0.0322 
0.2720 


Total 

hours. 

576 

365 

Cost  per 
lin.  ft. 

to. 1658 
0.0919 

941 

47 
94 

0  2577 

0.0203 
0.0243 

141 

59 
56 

0.0446 

0.0377 
0.0067 

US 

18 
36 

0.0444 

0.0045 
0.0306 

54 
1251 

0.0351 
0.3818 

Total    Cost  per 

hours,     lin.  ft. 

621     to. 2037 

372       0   1067 


993 


0  3104 


52 
96 

0.0256 
0.0283 

148 

0.0539 

62 
53 

0.0451 
0 . 0072 

115 

0.0523 

96 
37 

0.0275 
0.0358 

133 
1389 

0.0633 
0.4799 

Total 

hours. 

197 

78 

Cost  per 
lin.  ft. 

to. 1970 
0.0682 

275 

13 
22 

0.2652 

0.0195 
0.0198 

35 

13 
15 

0.0393 

0  0289 
0 . 0062 

28 

2 
9 

0  0351 

0.0017 
0.0260 

11 
349 

0.0283 
0.3679 

Labor  cost  per  cu.  yd.  trenching. . 

Labor  cost  per  cu.  yd.  backfilling. 

Summary  of  Costs: — 

Labor  per  lin.  ft.  of  pipe. 

Pipe  per  lin.  ft 

Cement  per  lin.  ft 


Total  cost  [)er  Un.  ft 

Contract  price  per  lin.  ft. 


to. 3152 
0.0551 

0.2720 

0.136 

0.005 

0.4130 
0.53 


to. 3953 
0.0539 

0.3818 

0.136 

0.005 

0.5228 
0.53 


to. 3939 
0.0803 

0.4799 

0.136 

0.005 

0.6209 
0.53 


to. 3988 
0.0426 

0.3679 

0.136 

0.005 

0  5089 
0.53 


Total 

hours. 

422 

185 

Cost  per 
lin.  ft. 

to  3561 
0.1366 

607 

0  4927 

21 
34 

0.0266 
0  0258 

55 

0  0524 

42 
42 

0  0787 
0.0148 

84 

0  0935 

115 
5 

0  0849 
0  0125 

120 
866 

0.0974 
0.7360 

to  5379 
0   1063 

0.7360 

0.136 

0.005 

0  8770 
0.S3 


8 
537 

5  8 

22 

0.394 


Total 
hours. 
249 
103 

Cost  per 
lin.  ft. 

to  0927 
0.0336 

352 

18 
36 

0   1263 

0.0100 
00121 

54 

19 
19 

0  0221 

0.0157 
0.002» 

38 

10 
22 

0.0186 

0.0033 
0.0241 

32 
476 

0  027  4 
0.1944 

to. 3206 
0.0695 

0.1944 
0.136 
0  005 

0.3354 
0.53 


JOB  XXXI.  JOB  XXXII.        JOB  XXXIII.       JOB  XXXIV.       JOB  XXXV.       JOB  XXXVI. 


Size  of  pipe,  ins 

Length  of  pipe,  ft 

.\vcrage  depth  of  trench,  ft 

Width  of  trench,  ins 

Excavation  per  lin.  ft.  of  trench,  cu.  yds. 

Trenching: — 

Bottom  men  at  20  cts.  per  hour 
Top  men  at  17J  cts.  per  hour. 

Total  labor  trenching 

Pifelaving: — 
Pipelayer  at  30  cts.  per  hour. . . 
Pipelayer's  helpers  at  20  cts.  per  hour 

Total  labor  pipelaying 

General  Service: — 

Foreman  at  35  cts.  per  hour 

Water  boy ' 


Total  labor  general  service . 
Backfilling: — 

By  hand  at  171  cts.  per  hour 

Team  and  two  men  at  521  cts   per  hour 

Total  labor  backfilling. 
Grand  total  labor 


Labor  cost  per  cu.  yd.  trenching. . . . 

Labor  cost  per  cu.  yd.  backfilling. . 

Summary  op  Costs: — 

Labor  per  lin.  ft.  of  pipe 

Pipe  per  lin.  ft 

Cement  per  lin.  ft 

Total  cost  per  lin.  ft 

Contract  price  per  lin.  ft 


12 
171 
7.6 
24 
0.563 


Total 

hours. 

277 

Cost  per 

lin.  ft. 

to. 3240 

277 

0   3240 

20 
38 

0.0351 
0.0444 

58 

0.0795 

45 

0.0921 

45 

0.0921 

72 

0  0737 

72 
452 

0.0737 
0.5693 

12 
316 

12.2 

24 
0.904 

Total  Cost  per 
hours,  lin.  ft. 
1229     to. 7778 


12 
208 
13.1 

24 
0.97 


12 

234 

11.0 

24 

0.815 


12 
371 
8.1 

24 
0.6 


246 

8.3 

24 

0.615 


1229       0,7778 


SO 
85 


0,0759 
0.0538 


165       0.1297 
71       0  0786 


71       0.0786 


143       0.0792 


143 

1608 


0.0792 
1.0653 


$0, 
0 

5755 
1309 

0 

0, 
0 

,5693 

,260 

,007 

0 
0 

8363 
.64 

$0,8640 
0,0876 

1.0653 
0.260 
0  007 


Total 

hours. 

570 

145 

Cost  per 
lin.  ft. 

to. 5481 
0.1220 

715 

0  6701 

42 
40 

0.0606 
0.0384 

82 

0.0990 

60 

0.1010 

60 

0.1010 

130 

0   1093 

130 

987 

0.1093 
0.9794 

Total 

Cost  per 

hours. 

lin.  ft. 

490 

to. 4188 

110 

0.0823 

Total  Cost  per 
hours,  lin.  ft. 
to. 2830 
0.0358 


525 
76 


600       0.5011 


601       0.31SS 


38 
45 

0.0487 
0.0385 

83 

0.0872 

35 

0.0523 

35 

0.0523 

69 
5 

0  0516 
0.0112 

74 
792 

0.0628 
0  7034 

32 
52 


0.0259 
0.0281 


84 

0.0540 

45 

0   0424 

45 

0.0424 

26 
22 

0.0123 
0.0311 

48 
778 

0.0434 
0.4586 

Total 
hours. 
379 
57 

Cost  per 
Un.  ft. 

to. 3081 
0.0405 

436 

0  3486 

27 
53 

0.0329 
0.0431 

80 

0.076D 

26 

0  0370 

26 

0.0370 

72 
15 

0.0512 
0  0320 

87 
629 

0.0832 
0.5448 

1.3323 
0.64 


$0.6908 
0   1127 

0.9794 
0.260 

0  007 

1  2464 
0.64 


to. 6148 
0.0771 

0.7034 

0.260 

0.007 

0.9704 
0.64 


to. 5313 
0.0723 

0.4586 
0  260 
0.007 

0.7256 
0.64 


to. 5672 
0.1353 

0.5448 
0  260 
0.007 

0.8118 
0.64 


Enlargement  of  the  Kiel  canal  between 
the  Baltic  Sea  and  the  North  Sea  is  pro- 
jected. The  bottom  width  is  to  be  in- 
creased from  72  ft.  to  144  ft.  (22  m.  to  4.4 
m.)  and  the  depth  from  29^4  ft.  (9  m.) 
to  36  ft.  (11  m.),  The  enlargement  prism 
is  on  one  side  of  the  existing  channel,  with 
substantially  the  same  arrangement  of  side 


slopes  (i  to  3  at  the  bottom,  changing  in 
several  gradations  to  i  to  lyi  at  the  top) 
except  that  an  8- ft.  berm  6'/^  ft.  below  mean 
water  level  is  omitted.  The  width  at  mean 
water  is  increased  from  220  ft.  (67  m.)  to 
333  ft-  (101.75  m.).  Two  new  tidal  locks 
are  needed  at  either  end,  of  dimensions 
1,083  ft.  long,  148  ft.  wide,  45  ft.  deep,  (330 


m.  by  45  m.  by  13,77  rn.)-  Eleven  passing 
points  in  the  enlarge  canal  will  replace 
eight  present  ones.  Two  swing-bridges 
are  to  be  replaced  by  high-level  bridges. 
The  whole  work  is  estimated  to  cost  about 
$55,000,000.  The  enlargement  is  made  neces- 
sary by  the  grreat  increase  of  traffic  through 
the  canal. 


(1)  Soft  easy  spading.  (2)  Dry  hard  clay.  Very  hard 
spading.  (4)  Very  dry  and  hard  pick  and  spade  work,  to)  Ve 
spading  joint  clay.  (7)  200'  hard  yellow  mottled  clay,  227'  soft  1 
bottom,  easy  spading.  100'  dry  hard  gumbo.  (9)  Yellow  sandy  c 
in  13'  cut  tiinnoled.  (10)  Two  railway  tracks  In  14'  cut.  wet  bot 
clay.  Strata  of  water  bearing  sand  near  top.  Rest  hard  joint  c 
moSitlv  joint  clay,  (l.'i)  Hard  dry  clav.  mostiv  joint  clay.  (16)  H 
torn.  "(IS)  Easy  spading  dry  joint  clay.  (19)  1-6'  tunnel,  100'  h 
and  joint  clay.  (21)  Three  railway  tracks,  three  tunnels  9'  Ion 
ing.  alongside  of  railway  embankment.  (23)  Easy  spading  in 
Joint  clay,  dry  and  hard.  (26)  Gumbo,  dry  and  hard.  CJT)  Joi 
dry  and  hard."  (29)  Joint  clay,  3-30'  tunnels  under  C.  R.  I.  &  P. 
in  ditch.  (32)  Very  hard  shale  and  rock.  Pick  work  and  blastl 
(34)  Moderate  spading.  (35)  Easy  spading.  (36)  Easy  spad 
wet. 


spading  and  pick  work.  (3)  100'  hard  spading.  Rest  soft  eas.v 
ry  dry  and  hard  pick  and  spade  work.  (6)  Very  dry  and  hard 
oam.  25'  culvert,  all  wet  ditch  in  bottom.  (8)  Yellpw  Siinu  clay 
lay  bottom,  easy  spading,  100'  dry  hard  gumbo,  3  railway  tracks 
torn,  easy  spading.  (11)  Soft  easy  spading.  (12)  l.iO'  hard 
lay.  (13)  Hard  dry  clay,  mostly  joint  clay.  (14)  Hard  dry  clay, 
aid  dry  clay,  mostly  joint  clay.  (17)  Easy  spading.  10'  wet  bot- 
ad  6'  made  dirt,  rest  easy  spading.  (20)  Good  spading,  gumbo 
g.  gumbo.      (22)     2-10'  tunnel  under  street  car  tmcks,  easy  spad- 

gumho.  (24)  Hard  spading  in  joint  clay,  slipping  banks.  (26) 
nt  clay  and  gumbo,  dry  and  hard.     (28)     Joint   clay  and  gumbo. 

tracks.  (30)  Gumbo,  easy  spading.  (31)  Easy  spading,  rock 
ng.  ("3)  Very  hard  shale  and  rock.  Pick  work  and  Ijlasting. 
ing.  (37)     Easy  spading.     (38)   Easy  spading.     (39)   Easy  spading. 
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Size  of  pipe,  ins 

Length  of  pipe,  ft '-'.'...['. 

Average  depth  of  trench,  ft 

Width  of  trench,  ins 

Excavation  per  lin.  ft.  of  trench,  cu.  yds 

Trbnchinc: — 


Bottom  men  at  20  cts.  per  hour. 
Top  men  at  17J  cts.  per  hour 


12 

406 

12.3 

24 

0.911 


B  XXXVI 

(1.      JOB  XXXIX. 

12 

12 

421 

338 

S.9 

7.6 

24 

24 

0.66 

0.583 

Total    Cost  per 

hours,     lin.  ft. 

'630     J0.3104 

279        0.1203 


Total    Cost  per 

hours,     lin.  ft. 

559     S0.26S6 

78       0.0324 


Total  labor  trenching. . 
Pipelaying: — 
Pipelayer  at  30  cts.  per  hour.  , 


909 
54 


0.4307         037       0  2980 


Pipelayer's  helpers  at  20  cts.  per  hour  ......'....['..'..    109 

163 

49 


0.0399 
0  0537 


Total  labor  pipelaying 

Gener.\l  Service: — 
Foreman  at  35  cts.  per  hour.. 
Water  boy 


0.093C 
0.0422 


Total  labor  general  service 

Backfilling: — 

By  hand  at   1 7i  cts.  per  hour 26 

Team  and  two  men  at  52  §  cts.  per  hour ".!.*!."!!!      13 


49        0.0422 


Total  labor  backfilling. 
Grand  total  labor 


Labor  cost  per  cu.  yd.  trenching.  . 

Labor  cost  per  cu.  yd.  backfilling 

Summary  of  Costs: — 

Labor  per  lin.  ft.  of  pipe 

Pipe  per  lin.  ft 

ement  per  lin.  ft 


Toidl  cost  JKT  lin.  ft 

Contract  price  per  lin.  ft. 


Methods  of  Quarrying  Granite  in  Aber- 
deenshire, Scotland.* 

BV    \VILLI.\M    SI.MPiO.V. 

The  account  of  British  practice  in 
granite  quarrying  given  in  this  pa- 
per, presents  several  points  that  are 
of  general  or  special  interest  to 
American  qitarry  operators. 

(1)  The  frame  on  which  the 
drills  are  mounted  for  breast  hole 
work  (Fig.  s)  are  particularly  sim- 
ple devices  and  should  be  applica- 
ble to  many  conditions  of  Ameri- 
can work. 

(2)  It  is  of  commercial  as  well 
as  of  engineering  interest  to  note 
that  American  rock  drills  are 
chiefly  used  in  these  British  quar- 
ries. 

(3)  The  speed  of  drilling  ap- 
pears to  be  very  slow.  A  depth  of 
hole  of  21  ft.  per  day  is  about  half 
the  speed  attained  in  American 
granite  quarrying.  It  is  evident 
that  the  Aberdeenshire  rock  is  very 
hard  since  a  new  bit  is  required  for 
every  foot  of  depth  of  hole,  but 
this  would  hardly  account  for  the 
very  slow  speed.  One  is  disposed 
to  believe  that  the  machines  must 
be  rather  inefficiently  operated. 

(4)  The  spacing  of  the  horizon- 
tal holes  only  4%  ins.  c.  to  c.  in 
groups  of  three  to  seven  holes  is 
a  feature  worthy  of  note. 

♦Abstract  of  a  paper  read  before  the  In- 
stitution of  Mechanical  Engineers  of  Great 
Britain  at  the  Aberdeen.  Scotland,  meeting 
in   Julv,    1907 


.      39 
.1160 


0.0112 
0.0168 


0.0280 
0.5945 


30 
59 


30 
30 


73 
19 


92 
848 


0  0214 
0  0280 


0.0494 
0.0249 


0  0249 


0  0303 
0.0237 


0.0540 
0.4263 


Total 

hours 

388 

63 

Cost  per 

lin.  ft. 

$0.2296 

0.0326 

451 

0.2622 

17 
34 

0.0151 
0.0201 

51 

0.0352 

17 

0.0176 

17 

0.0176 

85 
4 

0.0440 
0.6062 

89 
608 

0.0502 
0.3652 

$0.4728 
0 , 0307 

0.5945 

0.260 

0.007 

0.8615 
0.64 


$0.4515 
0.0818 

0.4263 

0.260 

0.007 

0.6933 
0.64 


$0.4657 
0.0891 

0.3652 

0.260 

0.007 

0.6322 
0.64 


(5i  The  use  of  a  steam  jet  to 
work  out  the  tamping  of  an  un- 
finished hole   is  interesting.     It   is 


=&<44 


£S2t_ 


"7 

(8)  It  is  also  of  interest  to  note 
the  method  (Fig.  8)  of  preventing 
overloading  of  cablcway  by  use  of 
a  back  balance  weight. 

(9)  The  skip  cars  are  so  devised 
as  to  permit  dumping  cither  from 
the  side  or  the  end. 

(10)  The  method  of  producing 
slabs  of  granite  18  ins.  thick  and  f5 
ft.  long  by  plug  holes  driven  clear 
through  the  rock,  is  worthy  of 
notice. 

Characteristics  of  Quarries.— 'i'he  Aber- 
deenshire quarries  are  of  a  characteristic 
oval  outline  in  plan,  and  of  a  deep  pit- 
like  section,  of  which  Rubislaw  and  Kern- 
nay  Quarries  may  be  termed  as  typical. 
Figs.  I  and  2.  These  quarries  are  ihc 
largest  granite  quarries  in  the  United  King 
dom,  and  have  each  a  depth  of  over  ,30:) 
ft.,  which  is  gradually  being  increased.  Thr. 
commercial  granite  is  found  in  "posts"  or 
isolated  masses  cut  off  from  each  other  bv 
"bars"  of  inferior  and  even  worthless  rock, 
and  the  joints  are  highly  irregular,  features 
which  make  the  quarrying  of  Aberdeenshire 
granites  a  difficult .  matter,  and  the  princi- 
ples of  quarrying  strictly  indefinable.    Over- 

Cttnrry  Bank  


3    ail  round^Etcrlric  Crazies' 


-<x 


'■IS-tm 


Sump— 


Workifi/j  face 


Fig.    1. — Section    of    Rubislaw    Quarry 
to    be   observed    that    the    tamping 
used   is   granite   chips ;    with    loam 
tamping  the  jet  would  seem  to  be 
less  efficient. 

(6)  It  is  interesting  to  observe 
that  the  author  considers  that  the 
successful     working     of     such     a 


lying  the  granite  is  a  more  or  less  thick 
covering  of  exceedingly  hard  boulder  clay, 
and  for  some  distance  down  the  surface 
rock  is  usually  of  inferior  quality,  owing 
chiefly  to  the  decay  of  the  felspar.  The 
overburden  is  thus  costly  to  remove,  and 
the  top  rock  unremunerativc.  Under  these 
circumstances,  the  main  principle  underly- 


Workiruf  Fact 
Fig.    2. — Section    of    Kemnay    Quarry 
quarry  as  those  described  would  be 
almost    impossible    without    cable- 
ways. 

(7)  A  novel  feature  of  the  cable- 
ways  used  and  so  far  as  we  know, 
a  unique  feature  is  the  use  of  an 
endless  rope  (Fig.  7)  for  operat- 
ing the   carriage. 


ing  the  development  of  the  Aberdeertshire 
quarries  is  to  work  downwards,  after  a 
sufficient  area  has  been  opened  out  in 
which  to  locate  the  relative  positions  of 
good  rock,  "bars,"  and  "master"  joints,  and 
to  afford  ample  room  for  carrjing  on 
quarrying  operations.  As  a  rule  the  qual- 
ity of  rock  also  improves  with  the  depth, 
and  there  is  thus  a  temptation   to  deepen 
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without  a  proportionate  surface  area. 
Where  this  has  been  done  the  quarry  has 
assumed  the  form  of  a  conical  pit  with  a 
small  floor,  diflicult  and  costly  to  work, 
ar.d  in  some  cases  finally  abandoned  for 
these  reasons. 

Sinking. — After  a  sufficient  top  area  has 
been  opened  out  in  which  to  conduct  opera- 


purpose  on  which  the  rock-drill  is  mounted, 
the  frame  being  loaded  with  stones  to 
steady  it,  P'ig.  5.  As  the  rock  is  blasted  out 
the  blocks  are  lifted  from  the  working  face 
by  cranes  and  cableways,  but  the  larger 
masses,  beyond  the  power  of  the  lifting  ap- 
pliances, are  further  broken  up  as  they  lie. 
Rnck-diilling. — The  drillin?  of  slicit-holcs 


—   —      SSP 


EU.wLUon, 
Fig.  3. — Typical 

tions,  the  quarry  is  deepened  by  sinking  in 
successive  benches  or  '"dips"  of  about  40 
ft.  to  60  ft.  at  a  time,  and  if  possible  the 
actual  depth  of  the  "dip"  is  determined  by 
a  natural  horizontal  bed-joir.t,  so  as  to 
facilitate  the  excavation  of  the  rock,  but, 
should  this  not  be  met  with,  a  "dip"  is 
rarely  carried  down  more  than  "o  ft. 

In  working  out  a  "dip,"  a  shaft  is  first 
opened  at  an  extreme  point  of  the  quarry 
floor  close  up  to  the  side  or  wall  of  the 
quarry,  and  from  this  shaft  operations  are 
extended  outwards,  until  the  whole  area 
of  the  floor  has  been  excavated  to  the 
level  of  the  new  "dip."  The  shaft  is  sunk 
as  quickly  as  possible  the  full  depth  to  the 
main  bed-joir.t,  and  is  opened  out  laterally 
to  meet  the  "master"  joints  traversing  the 
quarry  in  the  direction  of  working,  and 
thus  obtain  the  best  possible  working  face 
bounded  by  rock-joints.  The  presence  of 
such  joints  largely  determines  the  direc- 
tion in  which  the  rock  is  to  be  excavated, 
and  a  working  face  assumes  the  appear- 
ance shown  in  Fig.  3. 

Excavation. — The  rock  is  removed  by 
boring  and  blasting,  and  for  this  purpose 
the  working  face  is  usually  divided  into 
two  benches.  The  top  bench  is  first  worked 
back  to  meet  a  good  vertical  joint,  a  dis- 
tance generally  of  from  20  ft.  to  30  ft.  from 
the  face,  after  which  the  bottom  bench  is 
excavated  and  the  rock  entirely  removed 
down  to  the  level  of  the  floor  of  the  "dip," 
Fig.  3  (section).  Vertical  shot-holes  up 
to  21  ft.  deep  are  used  to  blast  out  the 
upper  parts  of  the  benches,  and  "breast" 
holes  to  remove  the  basal  parts  of  the 
working  face  where  there  are  no  bed- 
joints.  These  latter  are  placed  at  an  in- 
clination of  about  10°  to  15°  to  the  hori- 
zontal, and  are  drilled  up  to  21  ft.  long, 
the  nature  of  the  rock  may  require.  Fig.  4, 
and  are  calculated  to  increase  the  cfliciency 
of  the  blast  and  level  up  the  quarry  floor. 
As  it  is  not  convenient  to  use  the  ordinary 
rock-drill  tripod  for  such  holes,  a  special 
frame  made  of  timber  is  employed  for  this 


Section 
Working  Face. 

is  done  by  power-drills  w.jrkcd  either  by 
steam  or  compressed  air.  Hand-drilling  is 
only  resorted  to  where  it  is  impossible  or 
inconvenient  to  w^o   a  machine-drill,  as  in 


In  the  smaller  quarries  steam  is  exclu- 
sively used  for  the  rock-drills,  and  is  found 
to  be  economical.  When  steam  is  used  the 
supply  is  obtained  from  a  central  boiler- 
hoftsc  situated  on  the  quarry  bank,  the 
main  steam-pipe  being  carried  down  the 
quarry  wall  to  the  floor,  where  a  branch 
of  wrought-iron  piping  is  taken  off  to  sup- 
ply the  drills,  terminating  at  each  drill  in 
a  length  of  flexible  metal  hose-pipe.  As 
the  working  face  recedes  from  the  main 
pipe,  new  lengths  are  coupled  on  to  the 
branch  pipe  to  follow  up  the  drills.  A  con- 
siderable loss  of  power  thus  lakes  place 
when  the  line  of  steam-pipe  is  long,  and  in 
the  larger  quarries  the  air-worked  drills 
are  considered  to  be  more  economical,  if 
the  work  is  not  intermittent. 

The  drill-bits  used  are  the  chisel,  +  and 
Y  forms.  The  practice  of  the  various 
quarries  in  the  application  of  these  bits 
10  drill  a  hole  differs  considerably,  some 
preferring  to  use  almost  exclusively  the  -)- 
bit  throughout,  but,  more  commonly,  holes 
are  started  with  -f  or  Y  bits  and  finished, 
if  deep,  with  chisel-bits  for  about  the  latter 


Fratni 
loaded  Kith,  simux 


Etevaiion 

Fig.  4. — Sections  Showing 

bringing  down  dangerous  parts  of  the 
quarry  wall.  The  machine-drills  are 
chiefly  of  the  IngersoU  or  Henderson 
(Aberdeen)  types,  and  the  usual  motive 
power  is  steam.  At  Kcmmay  Quarries  air- 
drills  have  been  in  use,  along  with  steam, 
for  several  years,  and  the  installation  is 
being  further  extended,  while  at  Rubislaw 
Quarry    a    complete    new    air-compressing 


Arrangement    of    Holes. 

half  of  the  hole.  The  results,  however,  in 
the  speed  of  drilling  do  not  vary  much,  as 
a  hole  21  ft.  deep  takes  on  an  average 
about  a  working  day  of  10  hours  to  com- 
plete under  ordinary  circumstances,  the 
speed  of  drilling  being  higher  than  this 
average  at  the  beginning,  and  less  at  the 
end. 

In   drilling  a  shot-hole  a   change  of  bit 


EUvation 


Plan 
Fig.  5. —  Mounting  for  Drill    for    Breast    Holes. 


plant,  of  the  Ingersoll-Rand  type,  driven 
by  a  100  H.  P.  shunt-wound  electric  motor, 
has  quite  recently  been  laid  down  for  ex- 
clusively working  the  rock-drills,  the  pres- 
sure being  100  lbs.  per  sq.  in. 


is  made  at  every  foot  of  depth  drilled,  and 
the  sucessive  diameters  are  gradually  de- 
creased by  I- 16  in.,  owing  to  the  conicity 
of  the  hole  caused  by  the  wear  of  the  bit. 
so  that  a  hole  21   ft.  deep   started  with  a 
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3'A'm.  diameter  bit  terminates  with  one 
2  in.  diameter.  Water  is  removed  from  the 
shot-holes  by  a  small  iron  closed  bucket, 
from  9  ins.  to  18  ins.  long,  made  from  a 
piece  of  tube  i}4  ins.  diameter,  let  down 
by  a  light  chain,  and  the  cludge  by  a 
sludge-pump,  and  chidge-spoons  of  various 
length?.  The  sludge-pump  consists  of  a 
piece  of  iron  tube  from  4  ft.  to  6  ft.  long, 
and  l!4  ins.  diameter,  fitted  with  a  plunger 
and  long  iron  handle.    The  end  is  conical. 


holes  arc  filled  directly  from  the  lop  with 
loose  powder  passed  through  a  copper  tiller, 
but  in  the  case  of  wet  holes,  both  vertical 
and  inclined,  the  powder  is  made  up  into 
a  cartridge  by  filling  it  into  thin  water- 
proof tubing,  and  tying  the  ends  securely. 
Dry  "breast"  holes  are  loaded  from  a 
piece  of  open  end  copper  tube,  lYi  ins. 
diameter,  fi.xed  on  the  end  of  a  long  tim- 
ber rod.  The  regular  shot-holes  are  fired 
electrically,   and   the   detonator   or   electric 
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Plan  of  Sluan^  Arrtm^emffil 
Fig.  6. — Arrangement  of  Cranes. 
with  an  inlet  hole  of  fg-in.  diameter. 

Blasting. — In  granite  quarrying  the  main 
object  is  to  obtain  large  blocks,  and  explo- 
sives must  therefore  be  applied  judiciously 
and  in  a  sparing  manner.  Coarse  gun- 
powder is  used  in  the  Aberdeenshire  quar- 
ries for  blasting  purposes,  as  higher-grade 
explosives,  such  as  dynamite  and  gelignite, 
shatter  the  rock  too  much,  and  are  not  used 
at  all,  except  to  blast  away  bad  rock  or  in 
very  wet  places.  No  general  formula  can 
be  given  to  determine  precisely  the  amount 
of  the  charge  for  a  blast,  owing  to  the  very 
irregular  nature  of  the  rock,  but  it  is  es- 
timated that  one  yound  of  gunpowder 
should  produce  8  tons  of  rock  under  ordi- 
nary conditions  of  quarrying.  In  blasting 
out  a  long  face,  vertical  holes  are  drilled 
right  down  to  the  horizontal  bed-joint,  and 
at  a  distance  back  from  the  working  face 
generally  equal  to  their  depth,  and  small 
charges  of  gunpowder  used,  the  object  be- 
ing to  "heave"  the  mass  on  its  bed  without 
shattering  it.  If  one  end  of  a  working 
face  is  "bound,"  as  is  sometimes  the  case,  a 
narrow  trench  is  blasted  forcibly  out  be- 
tween the  quarry  wall  and  the  working 
face  to  permit  this  method  of  blasting 
being  carried  out.  The  mass  having  thus 
been  "shaken"  and  the  joints  developed,  it 
can  be  blasted  off  into  smaller  blocks,  and 
dragged  from  the  face.  For  "breast"  blast- 
ing, where  there  are  no  natural  bed-joints, 
the  shot-holes  are  usually  placed  in  line 
close  together  with  about  1%-ins.  of  clear- 
ance between  each  at  top,  Fig.  S,  but.  both 
the  position  and  number  are  decided  by  the 
actual  rock-joints,  and  the  quantity  of  ma- 
terial  to   be   dislodged.      Groups   of   three. 


fuse  is  placed  about  9  ins.  from  the  sur- 
face of  the  charge  in  the  loose  holes,  and  is 
tied  up  with  the  cartridge  in  wet  holes.  At 
some  quarries  a  time  fuse  is  also  inserted 
into  the  charge  of  each  shot-hole  as  a  safe- 
guard against  electrical  misfire.  The  charge 
is  rammed  home  with  a  timber  ramrod,  and 
the  holes  are  stemmed  or  tamped  with  gran- 
ite dust.  The  electric  wires  of  the  shot- 
holes  are  connected  up  "in  series,"  this 
method  being  preferred  to  that  of  "in 
parallel,"  and  the  charges  are  fired  by  a 
high-tension  electric  exploder.  The  firing 
is  done  either  during  meal-hours,  or  when 
work  has  been  stopped  for  the  day.  unless 


within  reach  of  the  bank  cranes,  and  il 
necessary  the  cableways.  Figs.  1  and  2. 
Where  there  are  a  number  of  floor-cranes 
they  are  placed  within  continuous  reach  of 
each  other  to  facilitate  the  transport  of 
materials  to  the  most  suitable  bank-cranvj 
or  the  stone-dressing  spaces  on  the  quarry 
floor.  Floor-cranes  are  lowered  with  each 
successive  "dip,"  if  the  floor  is  worked 
completely  out,  but  bank-cranes  arc 
usually  permanent  as  regards  position. 
Cableways  are  arranged  in  such  position.s 
as  will  intersect  the  working  face  and  give 
delivery  of  materials  at  convenient  points 
on  the  banks,  but  may  be  shifted  from  time 
to  time  to  suit  the  development  of  a  work- 
ing face  or  changes  in  surface  arrange- 
ments. 

Craiiw.— Steam  derrick-cranes  are  used 
for  winding  from  the  quarry  bank,  with  the 
exception  of  Rubislaw  Quarry,  where  elec- 
tricity is  the  motive  power.  The  cranes 
are  placed  close  to  the  edge  of  the  quarry 
on  a  pier  of  granite  masonry,  so  as  to  give 
full  effect  to  the  jib,  and  afford  the  opera- 
tor a  clear  view-,  and  the  back  legs  arc 
loaded  by  building  them  into  granite  piers. 
The  usual  lift  of  such  cranes  is  5  tons, 
10  tons,  and  15  tons,  and  steel-wire  ropes 
are  used  exclusively.  The  essential  fea- 
tures of  the  more  modern  type  of  crane 
used  for  bank  winding  are  long  jibs,  large 
drums  for  deep  winding  in  excess  of  pres- 
ent requirements,  powerful  engines  and  gear 
for  quick  winding,  slueing,  and  luffing, 
powerful  burden  and  wind  brakes,  and  the 
whole  of  the  gear  within  easy  reach  of  the 
operator.  In  the  more  recent  cranes  the 
mast  and  jib  are  of  steel.  The  general  de- 
sign of  such  cranes  requires  to  be  heavier 
than  that  of  a  similar  crane  doing  ordinary 
work,  for,  in  adition  to  simple  lifting,  they 
are  constantly  used  to  drag  rough  stones 
over  the  quarry  floor,  and  to  "break  out" 


—  Quarry  Opt-niii^  — 
Fig.  7. — Diagram  Showing  End  less    Traveling    Rope. 


five,  and  seven  holes  are  common,  and 
these  may  be  drilled  parallel,  radially  or  in 
different    planes.      If    dry,    vertical    shot- 


thc  nature  of  the  blast  is  such  that  the 
men  can  readily  find  safe  cover  in  the 
quarry.  A  steam-jet  is  used  at  some  of  the 
quarries  for  effectively  washing  out  the 
tamping  and  charge  of  a  misfit  shot-hole, 
instead  of  boring  a  new  one  alongside. 

Hoisting. — The  great  depth  and  steepness 
of  the  Aberdeenshire  quarries  necessitates 
the  hoisting  of  all  quarried  materials  to 
the  surface  direct  by  means  of  cranes  and 
cableways.  In  the  smaller  quarries  the 
cranes  are  confined  entirely  to  the  bank, 
and  do  all  the  hoisting  necessary  with  the 
assistance  of  cableways,  but  in  the  larger 
quarries  additional  cranes  are  placed  on 
the  quarry  floor  to  hoist  the  stone  from  the 
working   face    of   the   "dip,"    and    bring   it 


locked  stones  from  a  working  face  after  a 
blast.  Accidents  to  jibs  are  not  infrequent, 
and  many  quarry  masters  prefer  timer 
irstead  of  steel  for  this  purpose,  as  a  timber 
jib  can  readily  be  removed  at  the  quarry 
workshop.  On  the  quarry-floor  ordinary 
steam  or  electrical  derrick-cranes  are  used, 
but  in  a  number  of  quarries  a  modification 
of  the  derrick  is  to  be  found  in  the  "all- 
round"  crane.  This  type  of  crane  has  no 
back  legs,  and  is  supported  from  the  top 
of  an  extra  long  trussed  mast  by  a  series 
of  radial  wire  ropes,  generally  eight  in 
number,  which  are  anchored  to  the  sides 
of  the  quarry,  quite  clear  of  the  jib.  This 
arrangement  is  economical  of  floor  space, 
and   allows   the   jib   to   revolve   completely 
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rMiiiul.  Crams  oi  iliis  lypc  arc  lo  be  louni! 
in  Kenii.ay,  Kul)islaw,  and  other  quarries, 
I'igs.  I  and  2.  The  Moor  cranes  vary  in 
I)ower  from  5  tons  up  to  lO  tons  and  15 
tons,  and  either  steam  themselves,  or  are 
supphed  from  a  central  boiler-house  on  the 
quarry  bank.  An  objection  to  self-steam- 
ing cranes  on  the  floor  arises  from  the 
black  smoke  in  thick  weather  obscuring 
the  view  of  cableway  and  crane  operators 
on  the  bank,  and  is  particularly  felt  in  deep 
quarries  of  small  area.  The  floor  cranes 
in  Rubislaw  Quarry  were  originally 
steamed  from  the  quarry  bank,  but  have 
been  recently  converted  into  electrical  ma- 
chines by  replacing  the  engines  of  each 
crane  with  a  series-wound  motor  of  25  H. 
P.  at  440  volts,  and  with  controller  and 
cast-iron  resistances. 

Large  Power-Cranes. — Where  very  large 
stones  for  monumental  and  engineering 
purposes  are  quarried,  a  bank  crane  of 
special  capacity  has  been  laid  down.  Fig- 
ure 6  shows  the  general  arrangement  of  a 
crane  of  this  kind,  made  by  Messrs.  James 
.\bernethy  &  Co.,  Aberdeen,  for  Rubislaw 
Quarry.  The  lifting  power  is  20  tons  at 
a  speed  of  50  ft.  per  minute.  The  wind- 
ing machinery  is  quite  separate  from  the 
framework,  and  is  placed  in  a  house  close 
to  the  quarry  edge,  and  was  formerly  ope- 
rated by  steam,  but  now  by  a  Siemens 
Brothers  shunt-wound  electric  motor  of  75 
H.  P.  at  440  volts,  with  reducing  g-ar  of 
2  to  I  between.  Separate  brake  gear  is 
provided  for  all  the  drums,  and  a  wind 
brake  for  slueing.  A  steam  crane  of  sim- 
ilar power  and  capacity  is  to  be  found  at 
.\o.   I  Quarry.  Kcmnay. 

Cableways. — The  successful  commercial 
working  of  the  Aberdeenshire  Quarries 
would  be  impossible  at  present  without 
aerial  cableways,  or  "blondins"  as  they  are 
familiarly  termed,  and  their  introduction 
is  due  to  the  late  Mr.  John  Fyfe.  proprietor 
of  Kemnay  Quarries,  who  designed  and 
erected,  at  No.  i  Quarry,  Kemr.ay,  the  first 
modern  cableway  in  this  country.  Two . 
types  of  cableway  are  used,  namely  "hori- 
zontal" and  "inclined,"  the  former  of  which 
has  two  masts  between  which  the  main 
cab'e  is  stretched.  Fig.  2,  and  the  latter  one 
mast  only,  the  main  cable  being  hung  be- 
tween it  and  a  point  much  lower  down  on 
the  quarry  wall,  and  there  anchored  to  the 
rock.  Fig.  I.  The  main  cable  of  this  type 
is  usually  steeply  inclined  towards  the 
quarry  floor,  necessitating  the  traveling  of 
the  load  on  the  incline,  but  has  the  consid- 
erable advantage  of  being  easily  shifted, 
within  limits,  radially  to  the  mast  when 
necessary  to  follow  up  a  working  face. 
Fig.  7  shows  diagrammatically  the  arrange- 
ment of  ropes  and  drums  essential  to  a 
quarry  cableway.  and  comprises  a  main 
span  rope  on  which  the  load  carriage  is 
traveled,  a  hoisting  rope  leading  to  a  wind- 
ing drum,  and  an  endless  traveling  rope 
coiled  a  few  times  round  another  drum. 
In  the  more  recent  quarry  cableways  of 
long  span  an  additional  rope,  called  a  "but- 


ton '  rope,  abinit  j8-ni.  diameter,  is  hung 
above  the  main  cable  for  the  purpose  of  sup- 
porting and  guiding  the  hoisting  rope,  and 
is  provided  with  buttons  or  stops  at  inter- 
vals. Light  iron  hangers  are  carried  on  the 
horn  of  the  load  carriage,  each  having  a 
loop  corresponding  to  a  special  stop  on  the 
button-rope,  and  as  the  carriage  recedes 
from  the  mast  the  hangers  are  caught  and 
spaced  out  over  the  span,  to  be  again  picked 
up  by  the  horn  on  the  return  journey.  The 
load  carriage  is  a  light  steel  frame  of  flat 
bars  with  three  wheels  traveling  on  the 
span  rope,  and  an  extra  wheel  on  the  but- 
ton rope.  From  it  are  hung  directly  the 
hoisting  sheaves,  and  the  endless  travel- 
ing rope  is  attached  to  each  end,  Fig.  8.  To 
suit  the  carriage  to  the  varying  inclinations 
of  the  span  rope,  and  equalize  the  load,  two 
of  the  main  wheels  are  placed  on  an  equili- 
brating lever  within  the  main  frame.  The 
masts  are  of  timber,  and  carry  the  sheaves 
at  top  and  bottom  for  leading  the  hoisting 
and    traveling    ropes    to    the    engine-house. 


uig  load  for  a  quarry  cableway,  but  the 
older  machines  lift  about  three  tons,  and 
at  Sclattie  Quarry  a  comparatively  recent 
cableway  of  about  575  ft.  span,  has  a 
liftmg  capacity  of  12  tons. 

The  winding  machinery  for  a  quarry 
cableway  consists  of  two  drums,  5  ft.  diam- 
eter, for  the  hoisting  and  traveling  ropes 
respectively,  but  which  are  worked  inde- 
pendently, so  that  the  load  can  be  hoisted 
without  traveling  when  necessary.  In  trav- 
eling the  load,  however,  the  two  drums  are 
run  together  the  hoisting  rope  being  wound 
on  at  the  same  speed  as  the  endless  rope  is 
traveling.  The  engines  have  two  cylinders, 
II  in.  diameter,  by  18  in.  stroke,  and  are 
capable  of  lifting  and  traveling  the  load  at 
speeds  of  300  and  90  ft.  per  minute  respect- 
ively. In  every  case  the  winding  machinery 
is  placed  close  to  the  edge  of  the  quarry, 
so  that  the  operator  has  full  command  of 
the  floor,  and  is  thus  frequently  at  a  consid- 
erable distance  from  the  mast  itself,  in 
which  case  guide  pulleys  are  used  to  lead 


Fig.    8. — Diagram    Showing    Operat 

Under  special  conditions  of  height  and 
load,  masts  are  strengthened  at  the  base 
by  braced  timber  trestle  work,  or  built  en- 
tirely as  braced  timber  towers,  as  at  No. 
I  Quarry,  Kemnay,  Fig.  2  and  Fig.  7, 
where  the  span  is  945  ft.  and  the  load  8 
tons.  To  avoid  departing  from,  the  simple 
form  of  mast  in  such  cases,  at  many  of  the 
quarries  a  pier  of  dry-built  granite  ma- 
sonry is  raised  to  the  required  height,  and 
on  this  the  mast  is  placed  without  further 
modification.  The  masts  are  usually  an- 
chored by  wire-rope  backstays,  connected  to 
concrete  or  masonry  blocks  with  adjusting 
screws  between,  but  in  some  cases  the  main 
cable  is  passed  over  a  pulley  ,and  a  back 
balance  weight  suspended  from  the  end, 
somewhat  in  excess  of  the  working  load  of 
the  cableway,  so  that,  should  an  overload 
be  attempted,  the  back  balance  will  be 
hoisted  instead.  Fig.  8.  Five  tons  lifting 
capacity  is  found  to  be  a  serviceable  work- 


ion    of     Back   Balance  on  Cableway. 

the  various  ropes  into  the  engine-house. 
Steam  is  the  motive  power  for  the  cable- 
ways  at  all  quarries,  except  Rubislaw, 
where  they  are  electrically  driven. 

Drainage. — The  pit-like  character  of  the 
-Vberdeenshire  quarries  precludes  any 
natural  system  of  drainage  being  adopted, 
and  the  whole  of  the  water  has  to  be  raised 
to  the  bank  by  pumps.  The  usual  practice 
is  to  excavate  a  sump  hole  at  the  extreme 
end  of  a  "dip"  and  drain  the  water  from 
the  quarry  floor  to  it.  The  drainage  pump 
is  placed  on  a  ledge  of  rock  a  few  feet 
above  the  level  of  the  sump  hole,  and  is 
housed  in  to  protect  it  from  damage  by 
blasting,  or  falling  stones.  In  the  smaller 
quarries  the  pump  is  often  fitted  up  on  a 
frame  of  timber  sleepers,  and  is  hoisted  to 
the  bank  out  of  danger  when  the  shots  are 
to  be  fired,  or  if  in  the  way  of  operations. 
As  a  rule,  the  smaller  quarries  have  not 
a  great  deal  of  leakage  water  lo  contend 
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with,  but  the  larger  and  deeper  quarries 
require  more  or  less  constant  pumping.  As 
the  granite  rock  is  practically  impervious 
a  spell  of  wet  weather  or  a  period  of  thaw 
entails  heavy  pumping.  The  type  of  pump 
generally  in  use  is  the  horizontal,  direct- 
acting,  steam  pump,  steamed  from  the  cen- 
tral boiler-house  at  the  quarry  bank.  The 
suction-pipe  is  short  and  consists  of  thick 
armored  rubber  hose  with  a  long  rose  box, 
and  can  be  adapted  to  a  shallow  or  irregu- 
lar sump  in  the  early  stages  of  opening  out 
a  "dip."  The  discharge  main  is  of  steel  pip- 
ing with  screwed  flanges,  suspended  by  wire 
ropes  alongside  the  wall  of  the  quarry.  At 
No.  I  Quarry,  Kemnay,  where  a  large 
amount  of  water  has  to  be  dealt  with,  a 
direct-acting  steam-pump  is  used,  capable 
of  throwing  7,000  gallons  per  hour,  and  at 
Rubislaw  Quarry  a  turbine  pump  by 
Mather  and  Piatt,  of  Manchester,  has  re- 
cently been  laid  down  capable  of  delivering 
7,500  gallons  per  hour  to  400  ft.  at  1,360 
revolutions  per  minute,  and  is  driven  direct 
by  a  60  H.  P.  shunt-wound  electric  motor 
at  440  volts. 


Cost  of  Erecting  a  Draw  Bridge  of 
236-ft.  Span. 
This  bridge  has  a  span  of  236  ft.,  and  a 
length  of  239  ft.  over  all.  Trusses  are  16 
ft.  c.  to  c,  and  the  depth  of  truss  is  uni- 
form and  25  ft.  c.  to  c.  of  chord  pins.  The 
center  panel  is  16  ft.  and  the  remaining 
10  panels  are  each  22  ft.  The  bridge  is  de- 
signed to  be  turned  by  hand  only,  and  has  a 
drum  221/2  ft.  X  4^  ft.  The  bridge  was  de- 
signed for  a  live  load  of  3.300  lbs  per  lin. 
ft. 

The  total  weight  of  the  metal  is  433,300 
lbs.,   distributed  as  follows : 

Lbs. 

Trusses  205.600 

Lateral   bracing    20,000 

Floor  system  107,000 

Turntable — 

Drum  (22J/2  ft.  diam.) 21,400 

Wheels  (46)   16,200 

Track   11,100 

Rack  4.900 

Tread  pis 5,200 

Gearing  and   journal   boxes 25,400 

End  lift    10,200 

End  supports   6,300 

Total 433,300 

The  itemized  cost  (to  the  contractor)  of 
erection  was  as  follows : 
General    Expense : 

7.5  days,  foreman  at  $5.00 $  37- 5° 

44  days,  bridgemen,  at  $3.00 132.00 

34  days,  laborers,   at  $2.00 68.00 

10  days,   watchman,  at  $2.00 20.00 

3  days,  blacksmith,  at  $3.00 9.00 

98.5.    Total  labor,  at  $2.67 $266.50 

3,000  ft.  B.  M.  in  traveler  at  $25 75.00 

Total    $,341.50 

Thus  $341  includes  the  cost  of  erecting  a 
derrick  to  unload   the  steel   from   cars,  the 
labor  of  making  and  erecting  traveler. 
Erection   of  Steel   Work: 

19  days,   foreman,  at   $5.00 $95.00 

no  days,  bridgemen,   at   $300 330.00 

80  days,  riveters,  at  $3.00 240.00 

73  days,  heaters  and     buckers,     at 

$2.00 146.00 


84  days,  laborers,   at  $2.00 168.00 

366.     Total  labor,  at  $2.65 $969.00 

30  days'  rent  of  hoisting  engine,  at 

$3.00 90.OQ 

10   tons   coal,    at    $3.00 30.00 

Total   $1,089.00 

The  engineman  received  the  same  wages 
as  the  bridgemen  and  was  classed  with 
them. 

3  days,  foreman,  at  $5.00 $  15.00 

9  days,  bridgemen.  at  $3.00 2700 

80  days,  painters,  at  $2.50 200.00 

92   days  total   labor $242.00 

Total  materials  and  labor $337-00 

Timber   Deck    (17,000  ft.    B.   M.)  : 

3   days,   foreman,  at  $5.00 $1500 

26  days,  carpenters,  at   $2.75 7150 

3  days,  laborers,  at  $2.00 6.00 

32  days  total  labor  at  $2.90 $92  50 

It  will  be  noted  that  the  labor  of  framing 
and  placing  the  timber  deck  (i.  e.,  the  ties, 
guard  rail,  etc.),  cost  $5.50  per  M,  or  38  cts. 
per  lin.  ft.  of  bridge. 

There  is  clearly  some  error  in  the  amount 
of  red  lead  and  oil  above  given.  By  com- 
paring with  figures  given  on  page  563  of 
Gillette's  Handbook  of  Cost  Data,  this  fact 
is  well  brought  out.  Since  the  bridge 
weighed  433,000  lbs.,  or  216.5  tons,  the  cost 
per  ton  for  erection  may  be  summarized  as 
follows : 

General    Expense:  Per  Ton. 

Labor    $266.50  $1.23 

Material   for  traveler 7S-oo  0.35 

Erecting  Steel : 

Labor    $969.00  $4.49 

Rent  of  engine 90.00  0.42 

Coal   for  engine   30.00  0.14 

Painting : 

^L^terials    $95.00  $0.44 

Labor   242.00  1. 11 

Timber   deck    $  92.50  $0.42 

Total    $1,860.00        $8.60 

This  work  was  done  by  a  contractor  who 
received  $12  per  ton  for  erecting  the  bridge. 
Practically  no  falsework  was  necessary, 
since  the  bridge  was  erected  upon  the 
"draw  protection,"  which  .served  as  a  false- 
work. 

The  bridge  metal  cost  4  cts.  per  lb.  f.  o. 
b.  cars,  ready  for  erection,  and,  since  the 
contract  price  was  0.6  cy.  for  erection,  the 
total  was  4.6  cts.  per  lb.  in  place,  or  $19,- 
931  for  the  total  superstructure,  exclusive 
of  the  timber  deck.  This  is  equivalent  to 
nearly  $85  per  lin.  ft.  There  were  nearly 
70  ft.  B.  M.  per  lin.  ft.  of  timber  deck  (ties 
and  guard  rail),  which  cost  $20  per  M,  Of 
$1.40  per  lin.  ft.  of  bridge. 

For  comparative  figures  on  the  cost  of 
steel  bridges,  the  reader  is  referred  to  our 
issues  of  Apr.  3,  Apr.  10,  Apr.  17,  and 
Mav  8. 


LETTERS  TO  THE  EDITORS. 

The  Cost  of  Drilling  and  Blasting  Soft 
Shale  Rock  Under    Water. 

air: — Referring  to  the  article  on  the 
above  subject  published  in  your  issue  of 
Aug.  7,  1  would  advise  you  that  in  the 
day  record  for  drilling  and  blasting,  drill 
boat  "A"  had  30  transfers  by  tug,  whereas 
drill  boat  "B"  had  but  7  transfers  in  each 
shift,  for  the  reason  that  drill  boat  'A" 
was  working  in  an  exposed  location,  where- 
as drill  boat  "B"  was  working  in  a  com- 
paratively sheltered  position,  also  drill  boat 
"A"  worked  only  days  and  would  there- 
fore have  two  transfers  from  and  to  the 
harbor  each  day  that  the  weather  was  fa- 
vorable to  work,  while  drill  boat  "B"  in  fa- 
vorable weather  would  remain  at  the  site 
of  the  work  continuously,  working  both 
day  and  night. 

The  repairs  consisted  of  repairing  the 
hoisting  engine,  repairing  hydraulic  lift,  re- 
pairing anchor  shaft-coupling,  repairing 
drill,  taking  line  out  of  tug's  wheel,  repair- 
ing bottom  of  boat's  hull  which  had  a  hole 
blown  in  it  by  a  stick  of  dynamite  which 
came  out  of  a  drilled  hole  without  being 
seen  by  the  crew  and  exploded  directly 
under  the  hull.  These  repairs  do  not  in- 
clude the  cost  of  sharpening  drills,  as  this 
IS  charged  to  labor,  drilling  and  blasting. 
The  drill  sharpening  was  practically  all 
done  during  the  day  shift  and  there  was 
no  night  blacksmith  employed. 

One  hole  only  was,  as  a  rule,  fired  at  a 
time,  and  the  blasters  would  fire  the  holes 
as  fast  as  they  were  drilled. 

Referring  to  the  number  of  drills  sharp- 
ened in  the  week  with  drill  boat  "B."  it 
may  be  stated  that  the  total  drilled  holes  for 
day  and  night  shifts  combined  was  8,222 
ft.,  and  the  number  of  drills  sharpened  was 
71,  making  one  drill  sharpened  for  each  116 
ft.  of  hole  drilled.      Yours  truly, 

E.  C.  BowEN,  Jr., 
.\shtabula  Harbor,  O.,  .\ug.  6,  1907. 


Because  of  the  estimated  deficit  in  the 
operation  of  the  Chilean  State  railways  for 
1907,  the  minister  of  public  works  has  is- 
sued an  order  advancing  the  freight  rates 
30  per  cent.  The  deficit  in  1906  was  $888,- 
539  United  States  gold,  and  the  estimated 
deficit  under  the  old  rates-  was  $4,920,000 
United  States  gold. 


Announcement  has  been  made  that  .\m- 
brose  Channel,  through  the  outer  bar  across 
the  entrar.ce  to  New  York  harbor  between 
Sandy  Hook  and  Coney  Island,  will  be 
buoyed  and  ready  for  use  by  Sept.  I.  It 
will  enable  the  largest  ships  to  reach  the 
upper  harbor  full  laden  by  a  direct  route 
six  miles  shorter  than  the  present  channel 
without  having  to  wait  for  favorable  tides. 
The  new  channel  is  seven  miles  long,  about 
1,000  feet  wide  and  40  feet  deep.  It  extends 
across  the  outer  bar  to  deep  water  just  out- 
side the  Narrows.  When  complete  in  every 
particular,  in  about  four  years'  time,  this 
new  waterway  will  be  double  its  present 
width. 


The  Belgian  government  has  set  aside 
$9,6co.ooo.  the  last  installment  of  the  $28.- 
200.000  allotted  for  the  improvement  of  the 
harbor  at  Antwerp.  It  is  proposed  to  con- 
struct elaborate  fortifications  as  well  as  am- 
ple dockage. 
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Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on  file  the  latest 
catalogs  of  machines,  tools  and  supplies  that  they  use.  If 
anything  not  described  in  our  columns  is  wanted  tell  us  its 
name,  otherwise  just  send  us  the  numbers  of  the  catalogs 
wanted,  with  your  name,  on  a  postal  card,  and  we  will 
forward  the  request  to  the  manufacturtrs,  thus  enabling  us 
to  give  them  indisputable  proof  that  our  readers  are  inter- 
ested in  their  products.  You  will  confer  a  favor  on  us,  there- 
fore, it  you  will  order  your  catalogs  through  us. 


No.  O.'^IO.  Thermit  Welding.— Goldschmidt  Thermit  Com- 
pany,  New  York,  N.  Y. 

The  use  of  Thermit,  for  welding  steel  and  iron  castings, 
railway  rails  and  all  kinds  of  forged  steel  structures,  is  known 
in  a  general  way  to  most  of  our  readers.  In  this  pamphlet 
the  company  named  above  describes  and  illustrates  the  proc- 
ess adopted  in  welding  locomotive  frames,  wi-ought  iron  and 
steel  pipes  and  rods,  street  railway  rails,  and  iron  and  steel 
castings.  The  tools  and  materials  used  in  these  several 
classes  of  work  are  described,  and  there  is  also  a  general 
description  of  Thermit  and  the  process  by  which  it  docs  its 
welding  work. 


No.  0311.  Wire  Rope. — Broderick  &  Bnscom  Rope  Com- 
pany, St.   Louis,   Mo. 

The  principal  part  of  this  pamphlet  consists  of  tables  of 
sizes,  dimensions  and  make-up  of  the  various  types  of  wire 
rope  manufactured  by  this  well-known  firm.  There  are  also 
a  number  of  pages  devoted  to  notes  on  the  use  of  wire  rope 
and  discussions  of  the  design  of  sheaves  for  carrying  wire 
rope.  Sections  on  splicing,  on  wire  rope  haulage,  and  on 
aerial  wire  rope  tramways  are  also  contained  in  the  pamphlet. 


No.  0312.  Locomotives. — American  Locomotive  Com- 
pany, New  York,  N.  Y. 

This  is  one  of  the  regular  series  of  pamphlets  being  issued 
by  this  company  describing  and  illustrating  the  various  types 
of  locomotives  which  it  manufactures.  In  this  particular 
pamphlet  the  si.x-wheel  type  of  switching  locomotive  is  de- 
scribed. The  arrangement  is  to  illustrate  the  locomotive  on 
one  page  and  to  give  on  the  opposite  page,  in  tabular  form, 
all  the  essential  dimensions  and  structural  features.  A  score 
or  more  of  different  locomotives  are  so  illustrated  and  de- 
scribed. & 


No.  0313.  Vitrified  Pipe  Culverts.— Blackmer  &  Post  Pipe 
Company,  St.  Louis,  Mo. 

In  this  pamphlet  the  above  named  manufacturers  of  Vitri- 
fied Pipe  have  endeavored  to  tell  how  to  attain  the  best 
results  through  the  use  of  vitrified  pipe  in  the  construction 
of  culverts  under  railroads.  A  general  discussion  of  th" 
characteristics  of  a  good  vitrified  pipe  is  given  and  this  is 
followed  by  line  drawings  and  te.xt  illustrating  and  describing 
the  construction  of  pipe  culverts  under  various  conditions. 
The  pamphlet  is  well  worth  securing  and  reading  by  anyone 
interested   in   the  use  of  vitrified  pipe  for  culvert   work. 


No.  0314.  Deep  Well  Pumps.— Cook  Well  Company,  St. 
Louis,  Mo. 

This  company  has  long  been  known  as  a  manufacturer 
of  a  standard  line  of  machinery  for  deep  well  water  supplies. 
The  pamphlet  contains  descriptions  of  deep  well  pumps, 
strainers,  valves  and  supplies  of  all  kinds.  Each  of  these 
several  devices  is  illustrated  and  a  table  is  given  showing  its 
principal    dimensions   and   its   list   price. 


No.  0313.  Read  Rollers.— Kelly-Springfield  Road  Roller 
Company,    Springfield,    O. 

In  this  pamphct  the  company  named  above,  which  man- 
ufactures a  full  line  of  Road  Rollers,  illustrates  a  number 
of  its  most  popular  designs.     The  descriptive  portion  of  the 


catalog  is  very  brief,  but  the  illustrations  are  excellently 
worked  out  and  give  a  very  clear  idea  of  the  chief  character- 
istics of  the  machine. 

No.  0316.  Concrete  Mixers. — The  Hains  Concrete  Mixer 
Company,  Washington,  D.   C. 

The  Concrete  Mi.xcr  described  in  this  catalog  is  of  the 
gravity  type.  It  consists  of  a  number  of  hoppers  placed 
one  above  the  other  through  which  the  material  falls,  being 
mi.xed  during  the  journey.  There  arc  a  number  of  illustra- 
liuiis  showing  the  use  of  the  mi.\er  on  the  great  Connecticut 
Avenue  bridge  recently  completed  at  Washmgtun,  and  also 
a  number  of  diagram  illustrations  illustrating  the  application 
of  the  mi.xer  to  various  conditions  under  which  concrete  work 
may  have  to  be  done.  One  of  the  new  features  is  the  tele- 
scope mi.\cr  vVhich  can  be  hung  from  the  arm  of  the  derrick 
and  operated  without  any  staging  or  structure  of  any  sort. 


Personals. 

Snow  &  Webster  Engineering  Corporation,  constructing  en- 
gineers, will  on  August  19  occupy  their  own  building  at  147 
Milk  street,  Boston,  Mass. 

Mr.  W.  J.  Watson,  M.  Am.  Soc.  C.  E.,  has  resigned  his  posi- 
tion as  bridge  engineer  of  the  Osborn  Engineering  Co.,  to  en- 
gage in  general  construction  work. 

Mr.  Walter  Moorchouse.  formerly  with  the  Cincinnati  North- 
ern Traction  Co.,  has  been  appointed  assistant  superintendent  of 
construction  for  the  projected  electric  railway  from  Buflfalo,  N. 
Y.,  to  Erie,  Pa. 

Mr.  R.  D.  Beman,  of  Meadville,  Pa.,  has  been  appointed 
Deputy  State  Highway  Commissioner  of  Pennsylvania.  Other 
appointments  made  in  accordance  with  the  act  recently 
passed  by  the  legislature  reorganizing  the  State  Highway 
Department  are  as  follows:  Assistant  Commissioner,  G.  W. 
Ensign,  Warren,  Pa.;  Engineers;  G.  H.  Biles,  Philadelphia: 
C.  W.  Bosley,  Hollidaysburg;  E.  D.  Garrett,  Downingtown; 
J.  T.  Gephart,  Lancaster;  F.  F.  Hallam,  McKeesport;  C.  F. 
Hamilton,  Franklin;  C.  W.  Hardt,  Camp  Hill;  S.  W.  Jackson, 
Meadville;  A.  W.  Long,  Scranton;  J,  R.  Wilson,  Washington; 
W.  A.  Wynn,  Pittsburg.  Mr.  C.  E.  Douglass,  New  Castle, 
Pa.,  was  aonointed  Chief  Draftsman. 

Professor  William  Freeman  Myrick  Goss,  who  has  just 
accepted  the  position  of  Dean  of  the  College  of  Engineering 
of  the  University  of  Illinois,  was  born  in  Massachusetts  in 
1859  and  received  his  certificate  of  graduation  from  the  Mas- 
sachusetts Institute  of  Technology  in  1879.  He  received  the 
degree  of  Master  of  Science  from  Wabash  College  in  1884 
and  the  honorary  degree  of  Doctor  of  Engineering  was  con- 
ferred upon  him  by  the  University  of  Illinois  in  1904.  In 
1879  he  was  called  to  Purdue  University  to  organize  there 
the  department  of  practical  mechanics.  Since  1890  he  has 
been  Dean  of  the  Schools  of  Engineering  and  Director  of 
the  Engineering  Laboratory  at  Purdue.  As  a  result  of  his 
successful  work  at  that  institution  he  has  become  recog- 
nized as  an  authority  on  many  aspects  of  the  steam  engine 
and  has  won  for  himself  an  international  reputation  in  the 
field  of  railway  engineering.  He  is  a  member  of  the  leading 
engineering  and  technical  societies  of  the  United  States  and 
is  the  author  of  several  engineering  books  and  various  mono- 
graphs of  a  scientific  nature.  Professor  Goss  is  to  take  up 
his  work  at  the  University  of  Illinois  Sept.  1st  and  will  be 
Dean  of  the  College  of  Engineering  and  Director  of  the 
School  of  Railway  Engineering.  This  school  is  a  newly  or- 
ganized one  and  the  University  intends  to  develop  in  it  a 
complete  and  comprehensive  scheme  of  training  for  the  rail- 
way service,  including  railway  organization  and  operation  as 
well  as  railway  engineering.  The  four  following  professor- 
ships have  thus  far  been  established:  that  of  railway  civil 
engineering;  railway  mechanical  engineering;  railway  elec- 
trical engineering;  and  railway  administration.  Professor 
Goss  will  direct  and  develop  this  school  as  a  part  of  the 
College  of  Engineering 
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BIDS  ASKED, 

Bridges. 

See 

Issue. 

Cleveland,    O Aug.  14 

New  York,  N.   Y Aug.  21 

Chambersburg,   Pa Aug.   14 

Bloomsbiirg,    Pa Aug.  14 

Sandusky,  O Aug.  7 

Pittsburg,  Pa Aug.  7 

Lebanon,   O Aug.  7 

Lebouon,   O Aug.  21 

Terre  Haute.  Ind Aug.  21 

Newark,  N.  J    Aug.  21 

Washington,    D.    C .^ug.  21 

Lima,   O . . . : Aug.  14 

Tarboro,  N.  C July  31 

Ashtabula,  O Aug.  21 

Jeif erson,   O ■'^ug.  21 

Ingot,  Cal .A.ug.  21 

Catlettsburg,  Ky .\ug.  21 

Natchez.  Miss .'Vug.  21 

Glasgow,    Mont July  31 

Columbus,  O ."^ug.  2J 

Paquemine,    La .•\ug.  14 

Madera,  Cal .'\ug.  14 

Santiaf  J,  Chile July   17 

Buildings 

Ames.   la. Aug.  14 

Fort  Dodge,   la July  31 

Cass  Lake,  Minn Aug.  21 

New  York,  N.  Y Aug.  21 

Dcs  Moines,  la Aug.  21 

Jackson,    Miss July  24 

Jackson,  Mich July  17 

Orient,  O .Aug.  7 

Negaunee,   Mich Aug.  14 

Washington,   D.   C Aug.  7 

Portland,    Me Aug.  14 

Newark,  N.  J Aug.  21 

New  York,  N.  Y Aug.  21 

Delaware,   O July  31 

Mc.\iester.  I.  T Aug.  21 

Geneva,  111 July  17 

Fort  Greble,  R.  I Aug.  21 

North  Chicago,  111 Aug.  21 

McClelland.  la Aug.  21 

Republic,    Mich Aug.  14 

New   York.  N.   Y Aug.  2T 

Toledo.   O Aug.  14 

Milwaukee,  Wis Aug.  7 

Trenton.    N.   J July  31 

New  York,   N.   Y Aug.  21 

Springfield  Township,  O.  .Aug.  7 

Murfrecsboro,    Fenn Aug.  21 

Portland.    Ore Aug.  14 

Anthony,  Kan Aug.  14 

New  York.  N.  Y Aug.  21 

Cleveland.   O Aug.  14 

Fort    Smith.    .\rk Aug.  14 

Peru,    Ind Aug.  14 

Wahpeton,   N.   Dak Aug.  7 

Iowa  City,  la Aug.  7 

Price.  L'tah   -■^ug.  21 

Moscow,    Idaho Aug.  14 

Egeland,  N.  D Aug.  21 

Athens,  O Aug.  21 

Mansfield.  O Aug.  21 

Elkhart.   Ind Aug.  21 

New  Fort  Lyon,  Colo.... Aug.  21 

Cleveland.    O Aug.  14 

Watertown,   N.   Y July  31 

Bloomfield,    Ind July  31 

Anthon.  la Aug.  21 


Bids 
Open. 
Aug.  21. 
Aug.  21. 
Aug.  22. 
Aug.  22. 
Aug.»23. 
Aug.  23. 
Aug.  24. 
Aug.  24. 
Aug.  24. 
Aug.  27. 
Aug.  28. 
Aug.  31. 
Sept.  2. 
Sept.  2. 
Sept.  2. 
Sept.  3. 
Sept.  3. 
Sept.  3. 
Sept.  4. 
Sept.  4. 
Sept.  9. 
Sept.  16. 
Sept.  30. 


Aug.  21. 
Aug.  21. 
Aug.  21. 
Aug.  21. 
Aug.  22. 
Aug.  22. 
Aug.  22. 
Aug.  22. 
Aug.  22. 
Aug.  23. 
Aug.  23. 
Aug.  23. 
Aug.  23. 
Aug.  23. 
Aug.  24. 
Aug.  24. 
Aug.  24. 
Aug.  26. 
Aug.  26. 
Aug.  26. 
Aug. 
Aug. 
Aug.  26. 
.\ug.  27. 
Aug.  27. 
Aug.  27. 
Aug.  27. 
Aug.  28. 


26. 


Aug.  28, 
Aug.  28. 
Aug.  28. 
Aug.  28. 
Aug.  2g. 
Aug.  29. 
Aug.  29. 
Aug.  29. 
Aug.  30. 
Aug.  31. 
.^.ug.  31. 
.Aug. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 


31- 
2. 

3- 
3- 

3- 

3- 
3- 
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Sept.     3.  Washington,   D.   C Aug.  7 

Sept.     3.  Bloomfield,    Ind Aug.  7 

Sept.     3.  St.  George,  S.  C .\ug.  21 

Sept.    4.  Quincy,  Mass July  31 

Sept.    5.  Evansville,  Ind Aug.  7 

Sept.     9.  Cleveland.  O Aug    21 

Sept.  II.  Eureka,    Cal Aug    14 

Sept.  16.  Pittsburg,   Pa Aug.  7 

Sept.  16.  Buffalo,    N.    Y Aug.  7 

Sept.  17.  San   Francisco,   Cal Aug.  14 

Sept.  19.  Muscatine,  la Aug.  14 

Sept.  23.  Cedar  Rapids,   la Aug.  14 

Sept.  24.  Hamilton,  O Aug.  2' 

Oct.       I.  Pcnsacola,   Fla Aug!  21 

Roads  and  Streets. 

Aug.  21.  Edgewater,  N.  J Aug.  21 

Aug.  21.  Brooklyn,  N.   Y Aug.  14 

.A.ug.  21.  Iowa  City,  la Aug.  21 

Aug.  21.  Winchester,    Ind Aug.  14 

Aug.  21.  Aberdeen,   Wash Aug.   14 

Aug.  21.  Aberdeen,  Wash Aug.  7 

Aug.  21.  Fort    St.    Philip,    La Aug.  7 

.Aug.  21.  New  York,  N.   Y Aug.   14 

Aug.  22.  Kansas  City,  Mo Aug.   14 

Aug.  22.  Kansas  City,  Mo Aug.   14 

Aug.  22.  Fort  Wayne,  Ind Aug.  21 

Aug.  22.  Montpelier,    Ind Aug.  21 

Aug.  22.  St.  Paul,  Minn Aug.  21 

Aug.  23.  Janesville,    Wis Aug.  14 

Aug.  23.  Mt.  Gilead,  O Aug.  14 

Aug.  23.  Valparaiso,    Ind Aug.   14 

Aug.  23.  Milwaukee,  Wis Aug.  21 

Aug.  23.  Milwaukee,  Wis ./\ug.  21 

Aug.  23.  Mt.  Gilead,  O Aug.  21 

.-Vug.  23.  Sullivan,    Ind Aug.  14 

Aug.  23.  Etna,  N.  J Aug.  14 

Aug.  24.  Watertown,  Wis Aug.  14 

Aug.  24.  Prescott,    Ariz July  31 

Aug.  24.  West  Carrollton,  O .-Vug.  21 

Aug.  26.  Pittsburg,   Pa Aug.  7 

Aug.  26.  Jacksonville,   Fla Aug.  14 

Aug.  26.  Union,  N.  J Aug.  21 

Aug.  27.  Frankfort,    Ind Aug.  14 

Aug.  27.  Pensacola,    Fla July  31 

Aug.  28.  Hoboken,   N.  J Aug.   14 

Aug.  28.  Hoboken,   N.   J Aug.  7 

.•\ug.  28.  Hoboken,  N.  J July  31 

Aug.  28.  Fort  Lee,   N.  J Aug.  7 

Aug.  29.  Smithport,    Pa Aug.  14 

Aug.  30.  Tipton,     Ind Aug.  14 

Aug.  30.  Marshfield,    Mo Aug.  14 

Aug.  30.  Cincinnati,    O Aug.  7 

.A.ug.  30.  Marshfield,    Mo Julv  31 

Aug.  31.  Ridgway,  Pa Aug.  21 

Aug.  31.  Greencasflc,  Ind .\ug.  21 

Sept.     2.  Sullivan,  Ind Av.g.  21 

Sept.    2.  Salem,  Ind .'Kug.  21 

Sept.     3.  Beardstown,   111 Aug.  14 

Sept.     3-4-5.  Albany,  N.  Y Aug.  14 

Sept.     3.  New  Philadelphia,  O Aug.  7 

Sept.     3.  Yorktown,   Va Aug.  7 

Sept.     3.   Indianapolis,   Ind ."Vug.  21 

Sept.   II.  Cleveland,  O Aug.  21 

Sept.  II.  Cleveland.  O -Aug.  21 

Sewers. 

.Aug.  21.  North  Chicago,   111 July  31 

Aug.  21.  Aberdeen,   Wash Aug.  14 

Aug.  21.  Ann  Arbor,  Mich Aug.  21 

Aug.  21.  .A.uburn,    Ind Aug.  2r 

Aug.  22.  Kansas  City,  Mo Aug.  14 

Aug.  22.  Fayetteville.    Ark July  24 

Aug.  22.  St.  Paul,  Minn -^ug.  21 

Aug.  23.  Delaware,   O July  31 

Aug.  23.  Des  Moines,  la Aug.  21 

Aug.  24.  Beaver,  Dam,  Wis Aug.  21 

Aug.  26.  Baden,   Pa Aug.  14 

.•\ug.  26.  Bloomfield,  Ind A':g.  21 

.\ug.  26.  Manchester,  la Aug.  21 

.\ug,  26.  Warren.  O Aug.  21 

Aug.  27.  Oakley,    O Aug.  21 

Aug.  27.  Cleveland,  O -Aug.  21 

Aug.  28.  Louisville,    Ky Aug.  14 

.\ug.  30.  Fort  Dade,  Fla Aug.  14 

.Aug.  30.  Evansville,    Ind July  24 

Aug.  31.  Canal   Dover,   O Aug.  14 

Aug.  31.  Elroy,  Wis Aug.  14 

Sept.    2.  Columbus,  O Aug.  21 
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Sept.     3.  New   Ulm,   Minn Aug.  21 

Sept.     5.  Monesseii,  Pa Aug.  21 

Sept.     6.  Iowa    City,    la Aug. "7 

Sept.  II.  New  Orleans,  La jury  in 

Sept.  13.  Lake  .Mills,  Wis Aug.  21 

Water  Supply, 

.'\ug.  21.  Springfield,    Mass July  31 

Aug.  21.  Fort    Hancock,    N.    J July  31 

Aug.  22.  Philadelphia,    Pa July  31 

Aug.  23.  Westboro,    Mass Aug    14 

Aug.  23.  Du  Quoin,  111 Aug.  21 

.■\ug.  26.  Cumberland,   Md A:ig.  14 

.Vug.  26.  Ashland,    O Aug.    7 

Aug.  26.  Pleasantville,  N.  Y .\i:g.  21 

Aug.  27.  Cincinnati,    O Julv  31 

.\ug.  27.  Chicago,   111 Aug.  21 

.'Kug.  29.  Philadelphia,    Pa Aug.  14 

Aug.  30.  Fort  Dade,   Fla Aug.  14 

Aug.  31.  Chicago,    111 Aug.  14 

Aug.  31.  Chicago,  111 Aug.  14 

Aug.  31.  Chicago.    Ill Aug.  14 

Aug.  31.  Montgomery,  Minn \ug.  21 

Sept.    2.  Carrington,  N.  Dak Aug.     7 

Sept.    3.  Kansas   City,   Mo Aug.  14 

Sept.    3.  Victoria,  B.  C Aug.  14 

Sept.     4.  New  Orleans,  La July     3 

Sept.    6.  Montreal,  Que .Aug.  14 

.Sept.    7.  Pensacola,   Fla Aug.  21 

Sept.  14.  Norfolk,   Va Aug.  21 

Miscellaoeous. 

Aug.  21.  New  York,  N.   Y. 

Dock  Work,  Aug.  14 
Aug.  21.  Idaho  Springs,  Colo., 

Dam.  .Vug.  21 
.Aug.  22.  Shawneetown,   111., 

Levee  Work,  Aug.  14 
Aug.  22.  Blackwell's  Island,  N.  Y., 

Electric  Light  Plant.  Aug.  14 
Aug.  22.  New   York,   N.    Y., 

Electric  System,  Aug.  7 
Aug.  23.  Newark,  N.  J., 

Electric  Light  Plant,  Aug.  14 
Aug.  24.  Fort  Greble,  R.  I., 

Concrete  Coal  Bin,  Aug.  14 
Aug.  24.  Bremerton,  Wash., 

Concrete  Quay  Wall,  Julv  24 
Aug.  24,  Toledo,  O., 

Monumer.t,  July  31 
Aug.  26.  Jacksonville,  Fla., 

Jetty   Work,  Aug.  7 
.Aug.  26.  Jacksonville,  Fla., 

Jetty   Works,  Aug.  14 
.Aug.  26.  Detroit,  Mich.. 

Lumber,  Aug.  14 
.Aug.  26.  West  Point,  N.  Y., 

Street  Lighting  Svstem,  Aug.   14 
Aug.  27.  St.  Peter's  Bay.  P.  E.  I., 

Breakwater,  Aug.  14 
Aug.  27,  Cincinnati,   O., 

Tracks.   Grading,    Etc.,   July  31 
.Aug.  29.  Fort  Lawton..   Wash, 

Corrals,  Aug.  14 
Aug.  30.     Philadelphia,  Pa.. 

Suction  Dredges,  Aug.  7 
Aug.  30.  New  York.  N.  Y.. 

Iron  Flagstaff,  Aug.  21 
Aug.  31.    Galveston,  Tex., 

Jetty  Work,  Aug.  7 
Aug.  31.  Lebanon,  Pa., 

Street   Lighting,  July  24 
.Aug.  31.  Rushville,  Ind.. 

Crushed  Stone  and  Gravel.  .Aug.  21 
Sept.    I,  Webb  City,  Mo., 

Railroad,  Julv  31 
Sept.     2.  New  York.  N.  Y.. 

Rubble  Stone.  Dikes,  Aug.  21 
Sept.     3.  Winnipeg,  Man., 

Hvdro-Elertric   Development,  June  ig 
Sept.    3.  Two  Rivers,  Wis.. 

Pier  Work,  Aug.   14 

Sept.    3.  Joliet.   Ill Aug.  21 

Sept.     4.  Providence,    R.    I., 

Dredging,  Aug.  14 
.Sept.     4.  Baltimore.  Md.. 

Disposition  of  Garbage.  Aug.  21 
Sept.  10.  Fairport,  C, 

Breakwater,  Aug.  14 
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Sept.  10.  Cleveland,  O., 

Breakwater,  Aug.  14 
Sept.  10.  Bar  Harbor,  Me., 

Breakwater,  Aug.  21 
Sept.  II.  Cincinnati,  O., 

Dike  and  Dam,  Aug.  21 
Sept.  30.  Washington,  D.  C, 

Search   Light   Outfit,  Aug.  7 
Oct     5.  Franklin  Shoals,  Ark., 

Lock  and  Dam,  Aug.  7 
Oct.     s.  Mobile,  Ala., 

Locks  and   Dams.  Aug.  14 
Oct.     s.  Franklin.,  Ark.,  Aug.  14 

Oct.     5.  Vicksburg,  Miss., 

Lock  and  Dam,  Aug.  14 

Excavation,  Earth  and  Rock. 

Aug.  22.  Brunswick,   Ga., 

Dredging,  July  24 
Aug.  23,  Savannah,   Ga., 

Dredging,  July  31 
.•\ug.  23.  Boston,  Mass., 

Dredging,  Aug.  21 
Aug.  24.  Decatur,  Ind., 

Ditch  Works,  Aug.  21 
.\ug.  26,  Fort   Washington,   Md., 

Grading,  Draining,  July  31 
.\ug.  26,  New  York,  N.  Y., 

Embankment.  July^i 
Aug.  26.  Block  Island,  R.  I., 

Dredging,.  Aug.  7 
.\ug.  26.  National  Soldiers'  Home,  Va,, 

Filling,  Aug.  14 
-Aug.  26.  Detroit,   Mich., 

Hire  of  Plant,  Aug.  14 
Aug.  26.  North  Chicago,  111., 

Grading,  .\ug.  14 
Aug.  30.  Portland,  Me., 

Rock  Excavation,  Aug.  7 
Sept.     2.  Tacoma,  Wash., 

Dredging,  Aug.  7 
Sept.     3.. Ft.  Snelling,  Minn., 

Ditch   Work.  Aug.  14 
Sept.     3.  Joliet,  111.. 

Excavation,  Concrete  Walls,  Aug.  21 
Sept.    4.  Providence    R.  I., 

Dredging,  Aug.  7 
Sept.    4.  Norfolk,  Va., 

Dredging,  Aug.  14 
Sept.    4.  Providence,  R.  I., 

Dredging,  Aug.  14 
Sept.    4.  Woonsocket,  S.  D., 

Drainage  Ditch,  .^ug.  21 
Sept.    5.  Seattle,  Wash., 

Dredging,  .^ug.  14 
Sept.    7.  Little  Rock,  Ark., 

Dredging,  Concrete  Conduit,  .\ug.  21 
.Sept.    7.  Washington,  D.  C, 

Dredging,  Aug.  21 
Sept.    7.  New  London,  Conn., 

Dredging.  Aug,  21 
Sept.  10,  Sibley,  la.. 

Ditch    Work,  July  31 
Sept.  10.  New  Orleans,  La., 

Dredging,  .-Vug.  21 

Materials.  Machines.  Supplies.Tools    Etc 

Aug.  21,  Tompkinsville,  N.  Y., 

Moorings,  July  31 
-\ug.  21.  Chicago,  111., 

Iron  Fence  and  Gates,  Aug.  21 
.^ug.  22.  Tompkinsville,  N.  Y., 

Lantern,  Aug.  7 
.\ug.  22.  Washington,  D.  C, 

Engine,   Tank,    Etc.,  Aug.  7 
.\ug.  22.  Philadelphia.  Pa.. 

Special  Castings,  Aug.  14 
.\ug.  23.  Newark.  N.  J., 

Electric   Equipment,  .^ug.  7 
.\ug.  23.  Chicago.  111.. 

Iron  ;ind  Steel  Poles,  .^ug.  21 
.\ug.  26.  Washington,  D.  C, 

Steel  Barges,      Etc.,  Aug.  14 
Aug.  26.  Detroit,  Mich., 

Fir   Timber,  Aug.  7 
Aug.  29.  San  Francisco.  Cal., 

Motors,  Chain  Drives,  Etc.,  Aug.  7 


.•\ug.  26.  New  York,  N.  Y., 

Vacuum  Cleaning  System,  .Vug.  21 
.\ug.  27.  New  York,  N.  Y., 

Sand  and  Broken  Stone,  .\ug.  21 
.\ug.  27.  New  York,  N.  Y., 

Machine    fools,  .\'ig.  21 
Sept.    3.  Kansas   City,   Mo. 

Pipe    and    Specials,  Aug.  7 
Sept.    3.  Kansas  City,  Mo., 

Steel  Pipe,  Aug.  7 
Sept.    3.  Puget  Sound,  Wash., 

Piles,   Timber,   Etc.,  Aug.  14 
Sept.    3.  Mare  Island,  Cal., 

Pipe,  Lamps,  Valves,  Etc.,  Aug.   14 
Sept.     5.  River  Falls,  Wis., 

Fire  Hose,  Aug.  21 
Sept,   8,  Louisville,   Ky., 

Pumping   Engines,  July  31 
Sept.  14.  Manila,    P.    I., 

\'alve<.    Gates,  Julv  31 

BIDS  ASKED. 
Bridges. 

Iteins    Arranged    Alphabetically    by    States. 

Ingot,  Cal. — Bids  arc  asked  until  10  a. 
m.,  Sept.  3,  by  the  Board  of  Supervisors,  S. 
N.  Withrow,  Clerk,  for  the  construction  of 
a  stringer  and  truss  bridge  across  Cow 
Creek  at  Ingot. 

irashington,  D.  C. — Bids  are  asked  by 
D.  W.  Ross,  General  Purchasing  Officer, 
Isthmian  Canal  Commission,  Washington, 
until  10:30  a.  m.,  Aug.  28,  for  furnishing  a 
steel  railroad  bridge.  Blanks  and  general 
information  may  be  obtained  at  the  above 
office  or  the  offices  of  the  Assistant  Pur- 
chasing Agents,  24  State  St.,  X.  Y.  City, 
and  Custom  House,  New  Orleans.  La. ;  also 
from  Chief  Quartermaster,  Chicago,  111., 
and  Chief  Quartermaster,  Atlanta,  Ga. 

Terrc  Haute,  Ind. — Bids  are  asked  until 
II  a.  m.,  Aug.  24.  by  the  Board  of  County 
Commissioners,  for  the  construction  of  the 
Fletcher  Chappel  bridge.  The  bridge  to  be 
constructed  of  concrete,  steel  reinforced, 
with  35  ft.  span  and  eliptical  arch  type. 
Jerome  W.  Denehie  is  County  Audr. 

Catlettsburg,  Ky. — Bids  are  asked  until  2 
p.  m.,  Sept.  3,  by  Maj.  J.  G.  Warren,  Corps 
Engrs.,  U.  S.  A.,  Cincinnati,  for  construct- 
ing service  bridge  at  Lock  No.  I,  Big  Sandy 
River,  Catlettsburg. 

Xatclu':,  Miss. — Bids  are  asked  by  James 
S.  Fleming.  President,  until  Sept.  3,  for  the 
construction  of  two  modern  steel  bridges, 
one  over  Second  Creek  at  the  Old  Jersey 
Ford  and  the  other  over  Meabin's  Creek  on 
the  Washington  and  Palestine  Road. 

Xrzvark,  X.  J. — Bids,  plans  and  specifica- 
tions arc  asked  by  the  Eleventh  Ward 
Bridge  Committee  until  3  p.  m.,  .\ug.  27.  at 
the  Essex  County  Court  House,  for  the 
construction  of  a  substantial  bridge  over 
the  Morris  Canal  on  Central  Ave,  Newark, 
tieorge  F.  Deum,  County  Engineer. 

Xew  y'ork,  X.  V. — Bids  are  asked  until 
2  p.  m..  Aug.  21.  by  the  Department  of 
Water  Supply,  Gas  and  Electricity.  John  H. 
O'Brien.  Comr..  for  the  construction  of 
piers  for  two  bridges  across  Watagh 
Stream, 

Ashtabula.  O. — Bids  are  asked  by  the 
County  Auditor  of  .Ashtabula  Countil  un- 
til Sept,  2.  for  the  construction  of  a  rein- 
forced concrete  bridge  on  the  State  Road. 
P.  C.  Rcmick.  Clerk. 

Lebanon.  O. — Bids  are  asked  by  the 
County  .'\uditor  until  Aug,  24  for  all  labor 
and  material  neccssr>.ry  to  build  the  follow- 
ing work:  A  superstructure  over  the  Lit- 
tle Miami  River  at  Mather's  Mill,  about 
two  miles  south  of  Oregonia.  on  the  P.,  C. 
C.  &  St,  L,  R,  R.,  to  consist  of  a  two  span 
high  truss  steel  bridge.  S.  A.  Stilwell, 
County  .Auditor. 

Columbus,  O. — Rids  are  asked  until  Sept. 
4,  by  the  County  Commissioners,  for  bridge 
work  as  follows :     Engineer's  estimate  No. 


818 — Superstructure  and  roadway  construc- 
tion of  the  Holt  bridge  in  Franklin  Town- 
^hip.  No.  819— Concrete  encasing  of  pier 
of  Chenoweth  Mill  Bridge  in  Pleasant 
Township.  No.  820 — Hauling  and  spread- 
ing furnace  slag  on  east  approach  of  Click- 
cngcr  Bridge  in  Hamilton  Township 

Jefferson,  O. — Bids  are  asked  until  I  p. 
ni.,  Sept.  2,  by  the  Board  of  County  Com- 
missioners, for  the  construction  of  a  rein- 
forced concrete  bridge  at  the  State  Road. 
Hartsgrove  Township.  J.  S.  Matson  is 
County  Surv 

Buildings. 

Items    Arranged    Alphabetically    by    States. 

AVic  I'ort  Lyon,  Colo. — Bids  are  asked 
by  the  Bureau  of  Supplies  and  .\ccount^ 
Navy  Department,  Washington.  D?  C.  un 
til  10  a.  m..  Sept.  3,  to  erect  four  lean-to 
wards,  etc.,  at  the  naval  hospital.  New  Fort 
Lyon,  Las  .Animas,  Colo. 

Pensaeola,  T/a.— Bids  are  asked  until 
about  Oct.  I  for  constructing  a  bank  build- 
ing for  .American  National  Bank.  Building 
to  be  60x90  ft.,  ten  stories,  brick  and  terra 
cotla,  fireproof  construction.  Elstimated 
cost,  $225,000.  Carpenter,  Blair  &  Gould. 
475  5th  -Ave.,  New  York,  are  .Architects. 

Athens,  O. — Bids  are  asked  until  i  p.  m  . 
Aug.  31,  by  the  .Athens  Masonic  Tcmple 
Co.  for  the  construction  of  a  4-story  Ma- 
sonic temple.  Plans,  etc.,  at  office  of  secre- 
tary and  at  office  of  Elmer  L.  Gerber. 
Archt,.  Davton.  Ohio.  W,  E.  Peters,  Secv. 
BELMONT  AVE.  SCHOOLHOUSE  AD- 
DITION. 

-Architects,  Hurd  &  Sutton,  Union  build- 
ing, 9  Clinton  St.,  Newark,  N.  J.  Consult- 
ing Engineer.  Percy  B.  Tavlor.  800  Broad 
St.,  Newark.  N.  J. 

1.  Mason  and  fireproofing  work. 

2.  Iron  work. 

3.  Carpenter  work. 

4.  Painting  work. 

5.  Plumbing  work. 

6.  Roofing  and  metal  work. 

7.  Electrical  work. 

8.  Steam  heating  work 

9.  Air  moving  apparatus. 

BERGEN  ST.  SCHOOLHOUSE  ADDI- 
TION. 
-Architect,  -Alfred  Peter,  238  Washington 
St.,  Newark,  N.  J.  Consulting  Engineer. 
Percy  B.  Tavlor,  800  Broad  St..  Newark, 
N,  J. 

1.  Mason  and  fireproofing  work. 

2,  Iron  work, 

,V  Carpenter  work. 

4.  Painting  work. 

5.  Plumbing  work. 

6.  Roofing  and  cornice  work. 

7.  Electrical  work. 

8.  Steam  heating  work. 

9.  -Air  moving  apparatus. 

Contractors  may  also  make  a  total  esti- 
mate, combining  and  including  any  two  or 
more  or  all  of  the  several  items  above  men- 
tioned, covering  the  erection  and  comple- 
tion of  any  one  of  the  said  buildings,  ex- 
cept for  the  steam  heating  work.  Propo- 
sals for  the  steam  heating  and  air  moving 
apparatus  must  be  entirely  separate  and  dis- 
tinct from  proposals  for  any  other  class  of 
work. 

Said  propos.'^ls  must  be  accompanied  by 
the  consent,  in  writing,  of  two  sureties,  who 
shall,  at  the  time  of  putting  in  such  pro- 
posals, qualify  as  to  their  responsibility  in 
the  amount  of  50  per  cent  of  such  proposal 
and  bind  themselves  that,  if  the  contract  be 
awarded  to  the  person  or  persons  making 
the  proposal,  they  will,  upon  its  being  so 
awarded,  become  his  or  their  sureties  for 
the  faithful  performance  of  said  work ;  and 
that  if  the  person  or  persons  omit  or  refuse 
to  execute  such  contract  they  will  pay  to 
the  said  Board  of  Education  of  the  city  of 
Newark   any   difference   between    the   sums 
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to  which  he  or  they  would  have  been  enti- 
tled upon  completion  of  the  contract  arid 
that  which  the  said  Board  of  Education  of 
the  city  of  Newark  may  be  obliged  to  pay 
the  person  or  persons  by  whom  such  con- 
tract shall  be  executed.  The  committee 
will  also  receive  as  surety  a  reliable  com- 
pany duly  authorized  by  the  laws  of  this 
state  to  execute  such  bond  as  such  surety. 
Work  to  be  completed  before  Sept.  I,  1908. 
R.  D.  ARGUE,  Secretary. 

Xortli  Chicago,  III. — Bids  are  asked  at 
the  Bureau  of  Navigation,  Navy  Depart- 
ment, Washington,  D.  C,  until  12  o'clock 
noon,  Aug.  26,  for  furnishing  the  labor 
and  material  necessary  to  complete  the  con- 
struction of  houses  for  ofliLers'  quarters  for 
the  naval  training  station.  Great  Lakes, 
North  Chicago,  111.  Blank  forms  of  pro- 
posals and  specifications  will  be  furnished, 
and  plans  may  be  procured  upon  application 
to  the  commandant,  naval  training  station, 
Great  Lakes,  North  Chicago,  111.  The 
present  condition  of  the  work  can  also  be 
seen  at  the  naval  station  named.  W.  H. 
Brownson,  Chief  of  bureau. 

McAlester,  I.  T. — The  City  National 
Bank,  McAlester,  L  T.,  will  receive  sealed 
bids  for  the  erection  of  a  bank  building  in 
Mc.\lester,  L  T.,  according  to  plans  and 
specifications  furnished  by  Smith  &  Parr, 
architects,  until  noon,  Saturday,  Aug.  24. 
All  bids  must  be  accompanied  by  certified 
check  for  2  per  cent  of  amount  of  bid. 
Successful  contractor  will  be  required  to 
furnish  satisfactory  bond  for  proper  per- 
formance of  contract.  Bids  will  be  re- 
ceived for  complete  building,  including 
heating,  plumbing  and  lighting,  and  for 
building  separately. 

Elkhart,  Ind. — Bids  are  asked  by  the  Li- 
brary Board  at  the  residence  of  Mrs.  Jacob 
Sheets  until  Sept.  2  for  the  erection  and 
completion  of  a  library  building. 

Des  Moines,  la. — Bids  are  asked  by  the 
Board  of  Public  Works  of  this  city  until 
Aug.  22,  for  the  construction  of  a  two  story 
brick  fire  station  building  on  West  Eighth 
St.     W.  W.  Wise,  Clerk. 

McClelland,  la. — Bids  are  asked  by  J.  W. 
Rounds,  Clerk,  until  Aug.  26,  for  furnishing 
the  materials  and  doing  the  w'ork  required 
to  erect  a  brick  jail. 

Authon,  la. — Bids  are  asked  by  H.  B. 
Walling,  Chairman,  Building  Committee, 
until  2  p.  m.,  Sept.  3.  for  the  erection  of  a 
parochial  school.  Bids  to  contain  2  propo- 
sitions :  First,  for  the  building  completed. 
.\11  materials  furnished  in  accordance  with 
the  plans  and  specifications.  Second,  for 
all  labor.  The  committee  to  furnish  the 
material.  Each  bid  to  be  accompanied  by 
a  certified  check  for  $100. 

Cass  Lake,  Minn. — Bids  are  asked  by  J. 
E.  Tapley,  President  of  the  Village,  until 
Aug.  21,  for  the  erection  and  completion  of 
a  Village  Jail  and  Fire  Hall  combined. 

Newark,  N.  J. — Bids  are  asked  for  fur- 
nishing the  material  and  performing  the 
work  required  in  the  erection  of  the  fol- 
lowing schoolhouse  additions  by  the  Com- 
mittee on  Schoolhouses  of  the  Board  of 
Education  of  the  city  of  Newark,  at  a  meet- 
ing to  be  held  at  the  city  hall,  in  the  rooms 
of  the  said  board,  on  Friday,  August  23. 

The  committee  will  be  in  session  to  re- 
ceive bids  from  8 130  o'clock  to  8 :4s  o'clock 
in  the  evening.  Bids  will  be  opened 
promptly  at  8:45  o'clock. 

Proposals  properly  indorsed  must  be  pre- 
sented personally  and  at  no  other  time  and 
place. 

Separate  proposals  may  be  made  on  each 
item  as  designated  under  the  names  of  the 
respective  schoolhouses. 

Plans  and  specifications  for  the  proposed 
school  buildings  may  be  examined  in  the 
offices  of  the  architects,  and  the  plans  and 


specifications  for  steam  heating  work  and 
air  moving  apparatus  for  the  proposed 
school  buildings  may  be  examined  at  the 
offices  of  the  consulting  engineers,  named 
in  connection  with  each  separate  school 
building  noted  below : 

A'rif  York  N.  Y. — Bids  are  asked  until 
10  a.  m.,  Aug.  26,  by  Arthur  J.  O'Keeffc, 
Act.  Police  Comr.,  for  furnishing  all  the  la- 
bor and  furnishing  and  erecting  all  the  ma- 
terials necessary  to  build  and  complete  the 
alterations  to  the  interior  arrangement  (ex- 
cepting as  to  heating  and  ventilating  sys- 
tem, boilers  and  steam  piping)  of  the  new 
building  on  the  block  bounded  by  Grand, 
Centre  and  Broome  Sts.  and  Centre  Market 
PI.,  Borough  of  Manhattan,  for  headquarters 
for  the  police  department. 

Ncci.'  York,  N.  Y. — Bids  are  asked  until 
10:30  a.  m.,  Aug.  23,  by  Hugh  Bonner, 
Deputy  Fire  Comr.,  for  alterations  and  ad- 
ditions to  several  volunteer  firchouses  in 
Boro.  Queens. 

AVic  York,  A'.  5'. — Bids  are  asked  by 
Hugh  Bonner,  Deputy  Fire  Comr.,  until 
10:30  a.  m.,  Aug.  28,  for  furnishing  all  the 
labor  and  materials  required  for  erecting 
and  completing  a  new  building  for  an  en- 
gine company  to  be  located  on  White  Plains 
Ave.,  south  of  230th  St.  (i6th  Ave.),  in 
Boro.  Bronx,  and  for  furnishing  all  labor 
and  materials  required  for  a  new  building 
for  an  engine  and  hook  and  ladder  com- 
pany at  Rockaway  Ave.  and  Ave.  F,  Boro. 
Brooklyn. 

New  York,  N.  Y. — Bids  are  asked  by  J. 
A.  Beusel,  Commissioner  of  Docks,  until 
12  o'clock  noon,  Aug.  21,  for  furnishing  all 
the  labor  and  material  required  for  prepar- 
ing for  and  building  freight  sheds  on  Piers 
No.  60,  61  and  62  and  on  the  adjacent  bulk- 
head platforms  or  lateral  extensions  be- 
tween W.  19th  and  W.  22d  Sts.  on  the 
North  River  in  the  Chelsea  section.  Time 
for  the  completion  of  the  work  is  within 
550  days. 

New  York,  N.  Y. — Bids  are  asked  by  the 
President  of  the  Borough  of  Manhattan, 
City  Hall,  New  York,  until  2  p.  m.,  Aug. 
27,  for  repairs  and  alterations  to  the  New 
York  County  Court  House.  Time  allowed 
for  completing  the  work  is  30  days. 

Egeland,  N.  D. — Bids  are  asked  by  the 
undersigned  up  to  Aug.  31  for  the  building 
cf  a  new  four  room  school  house  at  this 
city.     Fred  G.  Walz,  Clerk. 

Cleveland,  O. — Bids  are  asked  by  Charles 
Orr,  City  Clerk,  until  Sept.  9  for  furnishing 
all  the  materials  and  doing  all  the  work 
necessary  to  complete  an  annex  to  the  Har- 
vard School. 

Hamilton,  O. — Bids  are  asked  by  James 
Knox  Taylor,  Supervising  Architect, 
Washington,  D.  C,  until  3  p.  m.,  Sept.  24, 
for  the  construction,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring,  of  the  U.  S.  Post  Office 
building  at  Hamilton.  Plans  and  specifica- 
tions may  be  had  of  the  Supervising  .-Vrchi- 
tect,  or  of  the  Custodian  of  Site  at  Hamil- 
ton. 

Mansfield,  O.— Bids  are  asked  by  W.  S. 
Cappeller  of  this  city  until  Aug.  31  for  the 
erection  of  a  theater  building  on  Walnut 
St. 

.  Fort  Greble,  R.  I. — Bids  are  asked  by 
Willis  C.  Metcalf,  Capt.  and  Q.  M..  U.  S. 
A.,  in  charge  of  construction,  209  Thames 
St.,  Newport,  R.  L.  until  10  a.  m.,  Aug.  24. 
for  construction  of  reinforced  concrete  coal 
bin  at  Fort  Greble,  R.  I. 

St.  George,  S.  C. — Bids  are  asked  by  the 
Building  Committee  until  Sept.  3  for  the 
erection  and  completion  of  a  school  build- 
ing.    ^L  .\.  Connor,  Clerk. 

Miirfreesboro.  Tenn. — Bids  are  asked  by 
T.  E.  Hord,  Town  Clerk,  until  Aug.  27  for 


remodeling  the  present  court  house  at  this 
city. 

I^rire,  Utah. — Bids  are  asked  by  H.  C. 
Smith,  Town  Clerk,  until  Aug.  29,  for  the 
erection  and  completion  of  the  new  Carbon 
County  Court  House. 

Roads  and  Streets 

(Items   Arranged    Alphabetically    by    States.) 

Montpclier,  Ind. — Bids  are  asked  until  8 
p.  m.,  Aug.  22,  by  the  City  Council,  for 
constructing  cement  sidewalks. 

Sullivan,  Ind. — Bids  are  asked  until  noon, 
Sept.  2,  by  the  Comrs.  of  Sullivan  County, 
tor  constructing  a  gravel  road  in  Curry 
Township,  22,515  ft.  in  length.  E.  E.  Rus- 
sel  is  County  Audr. 

Fort  Wayne,  Ind. —  Bids  are  asked  by  the 
Board  Public  Works  until  7  :30  p.  m.,  Aug. 
22,  for  the  construction  of  the  following 
improvements : 

For  the  construction  of  cement  sidewalks 
on  both  sides  of  Wayne  St.  from  Calhoun 
St.  to  Harmer  St. 

For  the  construction  of  cement  sidewalks 
on  both  sides  of  Washington  blvd.  east 
from  Calhoun  St.  to  Barr  St 

For  the  construction  of  cement  sidewalks 
on  both  sides  of  Jefferson  St.  from  Calhoun 
St.  to  Barr  St. 

For  the  construction  of  cement  sidewalks 
on  both  sides  of  Lewis  St.  from  Calhoun 
St.  to  Barr  St. 

For  the  construction  of  cement  sidewalks 
on  both  sides  of  Clinton  St.  from  Wayne 
St.  to  Lewis  St. 

Plans  and  specifications  may  be  seen  at 
the  office  of  the  Board  Public  Works.  H. 
W.  Becker,  Clerk. 

Greencastle,  Ind. — Bids  are  asked  by  the 
Board  of  Commissioners  of  Putnam  Coun- 
ty, at  the  Auditor's  office,  Greencastle,  un- 
til II  a.  m.,  Aug.  31,  for  the  improvement 
of  5,746  ft.  of  macadamized  road  in  the 
township  of  Jackson.  Bids  are  also  asked 
at  the  same  time  and  place  for  the  improve- 
ment of  9,887  ft.  of  macadamized  road  in 
the  township  of  Warren.  Also  for  the  im- 
provement of  3,600  ft.  of  macadamized 
road  in  the  township  of  Jackson.  C.  C. 
Hurst,  Auditor. 

Salem,  /nt/.— Bids  are  asked  by  the  Board 
of  Commissioners  of  Washington  County 
until  I  :30  p.  m.,  Sept.  2,  for  the  construc- 
tion of  the  Old  State  Road  in  Gibson 
township.  The  road  is  about  8,169  ft.  in 
length,  and  is  estimated  to  cost  $2,761. 
Plans  and  specifications  may  be  seen  at  the 
.Auditor's  office,  Salem. 

Indianapolis,  Ind.—li\A%  are  asked  by  the 
Board  of  County  Commissioners  of  Sulli- 
van County.  Ind.,  until  12  o'clock  noon, 
Sept.  3,  for  the  construction  of  22.515  ft  of 
gravel  road.    E.  E.  Russell,  Auditor. 

Iowa  City.  la. — Bids  are  asked  by  O.  J. 
Slatar,  City  Clerk,  until  2  p.  m.,  Aug.  21, 
for  furnishing  material  and  labor  for  grad- 
ing, curbing  with  combined  curbs  and  gut- 
ters of  Portland  cement  concrete  and  pav- 
ing with  one  course  of  number  one,  re- 
pressed, vitrified  brick  paving  blocks,  laid 
on  a  2  inch  sand  cushion  with  a  proper  5 
inch  concrete  foundation  for  the  following 
streets,  parts  of  streets  and  street  and  al- 
ley intersections,  to-wit :  Bowery  St.,  from 
the  east  side  of  Gilbert  St.  to  the  west  side 
of  Summit  St. ;  East  Burlington  St.  from 
the  east  line  of  Summit  St.  to  a  point  720 
feet  east  of  the  east  line  of  Summit  St.; 
Van  Buren  St.  from  the  north  side  of  Mar- 
ket St  to  the  south  side  of  Bloomington 
St..  all  in  Iowa  City. 

The  following  is  an  approximate  esti- 
mate of  the  work  to  be  done : 

4.260  cu.  yds.  of  grading. 

7.075  linear  ft.  of  combined  curbs  and 
gutters. 

11.028  sq.  yds.  of  paving. 
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I^acli  biilikr  mii>t  iicioinpany  his  bid  willi 
a  ccrtilicil  check  lor  $500  on  an  Iowa  City 
bank  made  payable  to  the  city  treasurer  of 
Iowa  City,  Iowa,  which  check  must  be 
phiced  in  a  seaied  envelope  separate  and 
apart  from  the  one  containing  the  bid, 

St.  Paul,  Minn. — Bids  arc  asked  by  the 
Board  of  I'ublic  Works  in  and  for  the  cor- 
poration of  the  city  of  St.  Paul,  Minnesota, 
at  their  otlice  in  said  city,  until  2  p.  m 
Aug,  22,  for  the  grading  of  an  alley  in 
block  9,  Whitney  and  Smith's  addition,  in 
said  city,  according  to  plans  and  specifica- 
tions on  lile  in  the  office  of  said  board. 

A  bond  with  at  least  2  sureties  in  a  sum 
of  at  least  20  per  cent,  or  a  certified  check 
on  a  bank  of  St.  Paul  in  a  sum  of  at  least 
10  per  cent  of  the  gross  amount  bid.  must 
accompany  each  bid.  Said  check  shall  be 
made  payable  to  the  Clerk  of  the  board. 

Union,  A'.  J. — Bids  are  asked  by  the 
Board  of  Council  until  8  p.  m.,  Aug.  26,  for 
the  improvement  of  Broadway  from  its  in- 
tersection wi'.h  Bullsferry  Road  to  the 
northern  boundary  line  of  the  town  of 
Union. 

(i)  By  regulating  and  grading  the  car- 
riage way  and  sidewalks  to  the  established 
grades. 

(2)  By  resetting  the  present  curb,  replac- 
ing the  broken  ones  with  new  4x16  curb, 
all  curb  to  be  set  in  concrete. 

(3)  By  relaying  the  present  flagging,  re- 
placing the  broken  flag  with  new  flag  2^2 
in.  thick  and  4  ft.  wide. 

(4)  By  paving  the  roadway,  except  that 
portion  occupied  by  the  railroad  tracks, 
with  specification  trap  rock  blocks,  size  3K 
X4K  in.  wide,  8x12  in.  long  and  6x8  in. 
deep. 

(5)  By  laying  cross  bridging  where 
necessary. 

The  plans  and  specifications  for  said  im- 
provement may  be  seen  at  the  Town  Clerk's 
otlice.     Emil  Bautz,  Jr.,  Town  Clerk. 

Edgetcatcr,  A'.  J. — Bids  are  asked  by  the 
Council  of  the  Borough  of  Edgewater  un- 
til 8  p.  m.,  Aug.  21,  for  furnishing  material 
and  laying  a  4  ft.  2  in.  blue  flag  sidewalk 
on  the  west  side  of  River  Road,  from 
Edgewater  Road  north  to  North  St.,  where 
not  already  laid. 

Work  must  be  done  in  accordance  with 
specifications  now  on  file  in  the  office  of  the 
Borough  Clerk.  Clarence  E.  Booth,  Bor- 
ough Clerk. 

Mt.  Gilead,  O.— Bids  are  asked  by  W.  C. 
McFarland,  Auditor,  Morrow  County,  un- 
til 11  :.30  a.  m.,  Aug.  23,  for  furnishing  all 
materials  and  performing  all  the  work  or 
such  parts  thereof  as  bidders  may  see 
proper  for  the  construction  of  what  is 
known  as  the  Climax  Free  Turnpike,  be- 
ginning at  the  southwest  corner  of  Section 
6.  Township  s,  Range  17,  Canaan  township. 
Morrow  County,  Ohio,  and  the  line  be- 
tween Marion  and  Morrow  counties,  thence 
easterly  to  the  east  line  of  Canaan  town- 
ship, Morrow  County,  a  distance  of  5.17 
miles. 

Plans  and  specifications  for  this  work  are 
on  file  in  the  office  of  the  Auditor  of  said 
county. 

Bidders  are  required  to  accompany  their 
bids  with  a  certified  check  of  $500  on  a 
bank  doing  business  in  Morrow  County 
and  made  payable  to  the  Commissioners  of 
Morrow  County. 

Clevchuid.  O. — Bids  arc  asked  by  Julius 
C.  Dour,  Clerk  Board  of  County  Commis- 
sioners, Cuyahoga  County.  O..  until  II  a. 
m.,  Sept.  II.  for  repairing  the  pavement  on 
the  Bentlyville  Road  in  Chagrin  Falls 
township. 

Clei'cland,  O. — Bids  are  asked  by  Julius 
C.  Doen.  Clerk,  Bosrd  of  County  Commis- 
sioners. Cuyahoga  County,  imtil  11  a.  m.. 
Sept.  II.  for  grading  and  draining  the  Tay- 


lor Road  from  a  point  Slw  ft.  south  of 
Euclid  Ave.  to  the  Maylield  Road,  in  ac- 
cordance with  plans  and  specifications  to  be 
furnished  by  A.  B.  Lea,  County  Engineer, 
New  Court  House,  Cleveland.  Bids  must 
be  accomp;:nied  by  a  check  for  $1,000  pay- 
able to  Cuyahoga  County. 

I'/fSt  Cariolllon,  O. — Bids  are  asked  by 
the  Council,  Elmer  Sclby,  Clerk,  until  12 
o'clock  noon,  Aug.  24,  for  furnishing  the 
necessary  labor  and  materials  for  the  fol- 
lowing improvements : 

First,  for  grading  and  graveling  the  road- 
way  of  Poplar  St.  from  Pease  Ave.  to  the 
north  corporation  line,  in  said  village. 

Second,  for  grading  and  graveling  road- 
way of  Smith  St.,  from  Main  St.  to  north 
corporation  line,  in  said  village. 

Third,  for  grading  and  graveling  the 
roadway  of  Walnut  St.,  from  Main  St.  to 
north  corporation  line,  in  said  village. 

Fourth,  for  grading  and  graveling  the 
roadway  of  Burns  St.,  from  Pease  .\ve.  to 
north  corporation  line,  in  said  village. 

Fifth,  for  grading  and  graveling  the  road- 
way of  Elm  St.,  from  Pease  Ave.  to 
north  corporation  line,  in  said  village,  ac- 
cording to  plans  and  specifications  on  file 
in  the  office  of  the  Clerk  of  said  village. 
Bidders  must  bid  separately  on  each  of  the 
four  mentioned  improvements. 

Kidg'icay,  Pa. — Bids  are  asked  by  George 
F.  Greiner,  Borough  Clerk,  until  12  o'clock 
noon,  Aug.  31,  for  the  grading,  paving,  set- 
ting of  curb  and  improvement  of  West 
Main  St.  The  work  comprises  about  2,000 
cu.  yds.  excavation  and  8,100  sq.  yds.  brick 
paving  with  concrete  base  and  6,200  lin.  ft. 
curb  setting,  also  700  cu.  yds.  masonry,  575  cu. 
yds.  concrete  foundations  and  550  cu.  yds. 
foundation  excavation. 

Miki'aukcc,  Wis. — Bids  are  asked  by  the 
Commissioners  of  Public  Works  until  10:30 
a.  m.,  Aug.  23,  for  laying  an  asphalt  pave- 
ment having  a  concrete  foundation,  and 
curbing  the  sidewalks  with  stone,  on  Broad- 
way from  Oneida  St.  to  the  south  line  of 
Johnson  St.  A  check  for  $3,000  must  ac- 
company each  bid. 

Milwaukee,  Wis. — Bids  are  asked  by 
Board  of  Public  Works  until  10:30  a.  m., 
Aug.  23,  for  doing  the  work  of  paving  the 
roadway  with  a  permanent  bitulithic  pave- 
ment having  a  concrete  foundation  and 
curbing  the  sidewalks  with  stone  (old  curb- 
ing to  be  reset),  on  the  following  named 
streets  in  the  city  of  Milwaukee,  according 
to  the  respective  specifications  on  file  in 
this  office. 

EIGHTEENTH  WARD. 

Lake  Drive,  from  Kenwood  Blvd.  to  a 
point  210  ft.  north  of  Hartford  Ave. 

Work  to  be  completed  within  60  days 
from  the  date  of  the  award  of  the  con- 
tract. 

TWENTIETH  WARD. 

Teutonia  Ave.,  from  the  center  of  Wright 
St.  to  the  north  line  of  Hadley  St. 

Work  to  be  completed  within  80  days 
from  the  date  of  the  award  of  the  con- 
tract. 

Bidders  must  submit  proposals  for  each 
street  separately  and  shall  state  therein 
prices  respectively  per  square  yard  for  the 
paving,  including  all  the  necessary  grading, 
per  lineal  foot  for  new  curbing  and  per 
lineal  foot  for  resetting  old  curbing. 

.   Sewers, 

It^ms     Arranged     Alphabpilcally     by     Stnte.s. 


Auburn,  Ind.- 
Common  Council 
for  the  followi 
Construction  of 
and  14th  St.,  to 
pipe.  Beginning 
and  Cedar  Sts.  i 
city  of  .Auburn, 


Bids  are  asked  by  the 
until  7.30  p.  m..  .'\ug.  21. 
ng  public  improvements : 
a  local  ^•ewer  in  Cedar  St. 
be  built  of  15-in.  vitrified 
at  the  intersection  of  loth 
n  the  Original  Plat  of  the 
and   running  thence  south 


on  Cedar  St.  to  the  intersection  of  14th  St. 
and  Cedar  St.,  thence  east  on  I4lh  St.  to  the 
terminus  of  said  street,  thence  east- 
erly,     ending      in      Cedar      Creek      ditch. 

1  he  detailed  plans,  profiles,  drawings  and 
specifications  are  on  file  and  may  be  seen  in 
the  office  of  the  City  Engineer.  Bidders 
must  accompany  each  bid  with  a  certified 
check  in  the  sum  of  not  less  than  $50.  E. 
O.  Little,  City  Clerk. 

Bloomfield,  Ind. — Bids  are  asked  by  Chas. 
E.  Cumbs,   Pres.  Board  of  Trustees,   until 

2  p.  m.,  Aug.  26.  for  the  pipe  branches, 
junctions,  manholes  and  materials  of  alt 
kinds,  f.  o.  b.  cars  Bloomfield,  Ind.,  or  de- 
livered on  the  ground,  and  for  the  construc- 
tion complete,  with  or  without  materials,  or 
any  part  of  the  same  separate,  of  main  and 
minor  sewers  in  system  of  sewerage,  to  and 
including  outlet  in  river,  all  in  the  town  of 
Bloomfield,  Ind..  as  per  map,  plans,  pro- 
files and  specifications  therefor,  now  on  file 
in  the  office  of  the  town  clerk,  in  Bloom- 
field, and  in  the  office  of  the  engineer, 
George  Cadogan  Morgan,  169  Jackson 
Blvd.,  Chicago. 

All  proposals  must  be  accompanied  by  a 
certified  check  for  10  per  cent  of  the 
amount  of  bid,  made  payable  to  the  Treas- 
urer of  said  town. 

Des  Moines,  /a.— Bids  are  asked  by  the 
Board  of  Public  \\'orks,  until  11  a.  m.,  .Aug. 
23,  for  constructing  sewers,  approximate 
quantities  as  follows:  15.31 1  lin.  ft.  of  lo- 
in, sewer,  455  lin.  ft.  of  12-in.  sewer,  583 
lin.  ft.  of  15-in.  sewer.  W.  W.  Wise  and 
W.  F.  Harsh,  Bd.  Pub.  Wks. 

Manchester,  la. — Bids  are  asked  by  the 
City  Council  until  12  o'clock  noon,  Aug.  26, 
for  the  construction  of  a  sew-er,  commenc- 
ing at  a  point  on  the  main  sewer  extending 
from  Franklin  St.  directly  west  of  the  cen- 
ter of  the  .tiley  and  extending  east- 
ward along  the  center  of  the  alley 
between  Marion  and  Jasper  Sts.  to 
the  center  of  Wayne  St.,  and  thence 
north  along  the  center  of  Wayne  St.  to  the 
center  of  the  alley  between  Main  and  Dela- 
ware Sts.,  and  thence  west  along  said  alley 
to  Brewer  St.,  and  continuing  north  along 
the  center  of  Wayne  St.  from  the  point 
w'here  said  Wayne  St.  is  intersected  by  the 
alley  between  Main  and  Delaware  Sts.  to 
the  center  of  the  alley  between  Main  and 
Fayette  Sts.  and  thence  east  along  the  cen- 
ter of  said  alley  to  a  point  at  or  near  Pot- 
ter St.,  in  accordance  with  the  plans  of  the 
Grade  Book  of  Streets  and  Sewers  and  the 
Map  of  the  Sanitary  Sewer  System  of  Man- 
chester, and  the  specifications  for  such  con- 
struction now  on  file  in  the  office  of  the 
City  Clerk. 

This  sewer  is  to  be  constructed  of  first 
class  standard  vitrified  tile,  with  all  joints 
sealed  and  all  manholes,  flush  tank  and 
connections  placed,  located  and  constructed 
in  a  good  workmanlike  manner. 

The  work  of  constructing  this  sewer,  in- 
cluding the  replacing  of  materials  removed, 
shall  be  completed  on  or  before  the  1st  day     1 
of  December,    1907.     Edw.   H.   Ruby,   City 
Clerk. 

Ann    Arbor,    ,1/i'(7i.^Bids    are    as'.;ed    by 
Ross  Granger,  City  Clerk,  until  7  :30  p.  m.,     ■ 
.\ug.    21.    for    the    construction    of    lateral     I 
sewer   No.   28,   Belmont,   Volland  and   Ob-     I 
servatory    Sts.      Plans    and     specifications     ] 
may  be  seen  at  the  City  Engineer's  office. 
Certified   check   for   $200   must   accompany 
each  bid. 

St.  Paul.  Minn. — Bids  are  asked  by  R.  L. 
Gorman,  Clerk,  Board  of  Public  Works  in 
and  for  the  corporation  of  the  city  of  St 
Paul,  at  their  offict'  in  this  city,  until  2  i> 
ni.,  .Aug.  22,  for  the  construction  of  a 
sewer  on  Reaney  St..  from  Duluth  Ave.  to 
.Atlantic  St. ;  on  Atlantic  St..  from  Reaney 
St.  to  Beech  St..  and   on   Beech   St..   from 
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Atlantic  St.  to  Diihuli  Ave.,  according  to 
plans  and  specifications  on  tile  in  ihe  ofiice 
of  the  board. 

A  bond  with  at  least  two  snretics.  in  a 
sum  of  at  least  20  per  cent,  or  a  certified 
check  on  a  bank  of  St.  Paul  in  a  sum  of  at 
least  10  per  cent  of  the  gross  amount  bid, 
must  accompany  each  bid.  Check  shall  be 
made  payable  to  the  Clerk  of  the  board. 

Also  bids  are  asked  at  same  time  and 
place  for  the  construction  of  a  sewer  on 
the  north  side  of  University  Ave.,  from 
Snelling  Ave.  to  Pascal  Ave.,  and  for  the 
construction  of  a  sewer  on  Jessamine  St., 
from  Park  Ave.  to  Sylvan  St.  Plans  and 
specifications  as  above. 

Nezv  Uliit,  Minn. — Bids  are  asked  until  5 
p.  ra.,  Sept.  3,  by  the  City  Clerk,  for  con- 
structing a  concrete  sewer  on  Franklin  St. 
Ernst  Wichcrski  is  City  Clk. 

Colutnbus,  O. — Bids  are  asked  by  the 
Bd.  of  Pub.  VVks.,  until  Sept.  2,  for  con- 
structing sewers  in  5th  and  Mcclianics  Sts. 

Cleveland,  O. — Bids  are  asked  until  noon, 
Aug.  27,  by  the  Board  of  Public  Service, 
for  constructing  sewers  as  follows :  Mas- 
sie  Ave.,  between  E.  105th  St.  and  Park- 
wood  Drive;  extension  of  the  portion  of 
the  intercepting  sewer  systeiii  between  E. 
105th  St.  and  a  point  1,750  ft.  east.  W.  J. 
Springborn  is  Pres.  Bd.  of  Pub.  Serv. 

Oakley,  O. — Bids  are  asked  by  the  Clerk 
of  the  village  of  Oakley,  Hamilton  County, 
O.,  until  12  o'clock  noon,  Aug.  27,  for  fur- 
nishing the  necessary  labor  and  materials 
for  constructing  sewers  in  District  No.  2 
(including  the  following  streets:  Linden 
Ave.,  Brotherton  St.,  Sherman  Ave.,  Elder 
Ave.  and  the  outlets),  in  accordance  with 
the  plans,  specifications  and  estimates  on 
file  in  office  of  the  Clerk. 

Each  bid  must  be  accompanied  by  a  bond 
in  the  sum  of  $500  to  the  satisfaction  of 
the  board,  or  a  certified  check  on  some 
solvent  bank. 

Bidders  are  required  to  use  the  printed 
forms,  which  will  be  furnished  upon  appli- 
cation to  Walter  E.  Sullivan,  Village  En- 
gineer, Room  907,  Commercial-Tribune 
building,  Cincinnati,  O.  David  K.  Mason, 
Clerk. 

Warren,  O. — Bids  are  asked  until  noon, 
Aug.  26,  by  the  Board  of  Public  Service, 
for  constructing  a  sewer  in  Youngstown 
Ave.    H.  H.  PLerce  is  Pres.  Bd.  Pub.  Wks. 

Monessen,  Pa. — Bids  are  asked  by  the 
Borough  Engineer  until  4  p.  m.,  Sept.  5, 
for  the  construction  of  a  storm  w-ater 
sewer  and  appurtenances,  as  follows :  700 
lin.  ft.  of  4'-6"x6'-9"  oval  shaped  3  rung 
brick,  as  per  plans  and  specifications  on  file 
in  the  office  of  J.  F.  Irwin,  Borough  Engi- 
neer. Advertisement  appears  elsewhere  in 
Engineering-Contr.^cting. 

Beiwer  Dam,  Wis. — Bids  are  asked  by  the 
Board  of  Public  Works  for  the  construc- 
tion of  4,438  ft.  of  pipe  sewer,  together  with 
manholes  and  about  114  ft.  of  cast  iron  pipe 
sew'Cr,  on  Aug.  24,  at  2  p.  m. 

Specifications  are  on  file  in  the  office  of 
the  undersigned,  where  the  same  can  be 
examined.  Anton  A.  Fischer,  Clerk,  Bea- 
ver Dam,  Wis. 

Lake  Mills,  Wis. — Bids  are  asked  by  N. 
H.  Falk,  City  Clk..  until  7:30  p.  m.,  Sept. 
13,  for  the  construction  of  approximately 
1,887  ft.  of  6-in,  1.887  ft.  of  8-;n.,  1,225  ft. 
of  lo-in.,  823  ft.  of  12-in.,  1,513  ft.  of  15-in., 
75  ft.  of  i8-in.  and  2.367  ft.  of  24-in.  vitri- 
fied pipe  sewers,  26  manholes  and  10  catch- 
basins.  Each  bid  must  be  accompanied  by 
a  certified  check  for  $500.  Plans  and  speci- 
fications will  be  on  file  after  Aug.  24,  at  the 
City  Hall,  Lake  Mills,  and  at  31  Vroman 
Building,  Madison,  Wis.  N.  H.  Falk  is 
City  Clk.    W.  G.  Kirchoffer  is  Engineer. 


Water  Supply 

Items    Arranged    Alphabetically    by    States. 

I'ensacola,  f/n.— Bids  are  asked  by  the 
Bureau  of  Yards  and  Docks,  Navy  bept., 
Washington,  D.  C,  until  11  a.  m.,  Sept.  7, 
for  constructing  water  works,  including 
ioo,ooo-gal.  steel  tank,  at  the  Navy  Yard, 
Pensacola. 

Cliieago,  III. — Bids  are  asked  by  the 
Board  of  Local  Improvements  until  10:15 
a.  m.,  .\ug.  27,  for  the  construction  of  the 
following  nnprovcments : 

(1)  Warrant  35250 — Water  service  pipes 
in  Glenlake  Ave.,  from  Southport  Ave.  to 
Evanston  Ave. 

(2)  Warrant  35251 — Water  service  pipes 
in  Southport  Ave.,  from  Bryn  Mawr  Ave. 
to  Balmoral  Ave. 

According  to  plans  and  specifications,  for 
each  of  said  improvements  on  file  in  the 
office  of  the  Board  of  Local  Improvements. 
H.  S.  Dietrich,  President  Board  of  Local 
Improvements. 

Du  Quoin,  HI. — Bids  are  asked  until  8  p. 
m.,  Aug.  23,  for  constructing  a  system  of 
water  mains.  Plans  and  specifications  are 
on  file  at  the  office  of  the  City  Clerk,  Du 
Quoin,  and  at  the  office  of  Geo.  Cadogan 
Morgan,  Engineer,  808  Royal  Ins.  Bldg., 
Chicago.   , 

Montgomery,  Minn. — Bids  are  asked  by 
the  Common  Council  until  7:30  p.  m.,  Aug. 
31,  for  laying  524  ft.  of  6-in.  water  main, 
hydrants,  etc.     A.  S.  Olson,  City  Recorder. 

Pleasantville,  X.  Y. — Bids  are  asked  by 
the  Board  of  Water  Commissioners  until 
7 :30  p.  m.,  Aug.  26,  for  constructing  a 
storage  reservoir,  with  an  earth  dam,  spill- 
way, masonry  core  wall,  gate  house  and 
pipe  conduit. 

Norfolk,  Va. — Bids  are  asked  by  the  Bu- 
reau of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C,  until  II  a.  m.,  Sept.  14, 
for  constructing  a  steel  tank  and  tower. 
Navy  Yard.  Norfolk,  Va. 

Excavation — Earth  and  Rock 

Items     Arranged    Alphabetically    by    States. 

Little  Rock,  Ark. — Dredging  and  Con- 
crete Conduit. — Bids  are  asked  until  ID  a. 
m..  Sept.  7,  for  the  construction  of  seven 
miles  open  ditch,  requiring  143,000  cu.  yds. 
of  earth  excavation,  one  reinforced  con- 
crete conduit,  84  ins.  in  diameter,  2,635  ft- 
long.  Estimated  cost  $76,500.  Lund  &  Hill, 
Engineers.    Joe  Asher,  County  Clk. 

Neiv  London,  Conn. — Dredging. — Bids 
are  asked  by  Maj.  Harry  Taylor,  Corps 
Engrs.,  U.  S.  A.,  until  noon.  Sept.  7,  tor 
dredging  in  Stamford  Hcrbor,  Conn. 

Washington,  D.  C. — Dredging. — Bids  are 
asked  until  11  a.  m.,  Sept.  7,  by  R.  C.  Holly- 
day,  Ch.  Bureau  Yards  and  Docks,  Navy 
Yard,  for  dredging  and  removing  about 
20,000  cu.  yds.  of  material  from  channel, 
navy  yard,  Washington. 

Woonsocket,  S.  D. — Drainage  Ditch. — 
Bids  are  asked  by  the  County  Commission- 
ers of  Sanborn  County  until  i  p.  m.,  Sept. 
4.  for  the  construction  of  drainage  ditch 
No.  3- 

Said  ditch  is  estimated  at  146,000  cu.  yds. 
of  wet  construction;  ditch  12  ft.  wide  at 
bottom,  and  average  depth  9  ft.  Specifica- 
tions are  on  file  with  County  Auditor.  All 
bids  must  be  accompanied  by  certified 
check  for  $1,000. 

.Address  County  Auditor,  Lewis  Strand, 
Woonsocket.  S.  D. 

Joliet.  III. — Excavation  and  Concrete 
Wall. — Bids  are  asked  by  the  Spring  Creek 
Drainage  District  Commissioners,  until  2 
p.  m..  Sept.  3.  for  excavation  of  channels 
and  for  building  concrete  walls.  Estimated 
quantity :  Excavated  material.  90.000  cu. 
vds. ;  concrete  walls.  10.000  cu.  yds. 


Decatur,  /ik/.— Ditch  Work. — Bids  arc 
asked  imtil  10:30  a.  m.,  Aug.  24,  by  the 
Supt.  of  Cons,  of  Adams  Co..  for  the  con- 
struction of  the  Studicr  ditch  in  Hartford 
Township. 

Nc-M  Orleans,  La. — Dredging. — Bids  arc 
asked  by  Capt.  J.  I".  Mclndoe,  Corps 
Engrs.,  U.  S.  A.,  until  11  a.  m.,  Sept.  10, 
for  dredging  in  Southwest  Pass,  Missis- 
sippi River. 

Boston,  Mass. — Dredging. — Bids  are 
asked  tmlil  2  p.  m.,  .'\ng.  23,  by  the  Board 
of  Harbor  and  Land  Commissioners.  Bos- 
ton, for  dredging  sho;i!s  in  Ipswich  River, 
in  town  of  Ipswich.  Frank  W.  Hodgdon, 
Ch.  Engr. 

Miscellaneous 

Items    Arranged    Alphabetically    by     Slates. 

Idaho  Springs,  Colo. — Dam.— Bids  are 
asked  by  the  City  Clerk  until  8  p.  ni.,  Aug. 
21,  for  the  furnishing  of  all  materials  and 
the  construction  of  a  rock  ami  earth-lillcd 
dam  across  the  south  fork  of  Chicago 
Creek  at  a  point  about  three  and  thrcc- 
(|_uartcr  miles  from  the  fork^  of  Chicago 
Creek  and  about  ten  miles  from  Idaho 
.Springs,  and  a  road  thereto  of  about  two 
and  one-half  miles  from  the  forks  of  the 
creek. 

Plans  and  specifications  can  be  seen  at 
the  City  Clerk's  office  on  and  after  Au^.  12. 
Chas.  Brandstetter,  City  Clerk. 

Joliet,  III. — Channels  and  Concrete  Walls. 
—Bids  are  asked  by  the  Spring  Creek 
Drainage  District  Commissioners.  221  Bar- 
ber Bldg.,  Joliet,  tmtil  3  p.  m.,  Sept.  3,  for 
excavating  channels  and  constructing  con- 
crete walls.  The  work  comprises  about 
90.000  cu.  yds.  excavation  and  10,000  cu. 
yds.  concrete  walls. 

Rnshville,  /)i(/.— Crushed  Stone  and 
Gravel. — Bids  are  asked  until  2  p.  m.,  Aug. 
31,  by  the  Free  Turn  Pipe  Di'rcts.  of  Rush 
Co.,  for  furnishing  crushed  stone  and 
gravel  for  several  roads  in  this  county. 

Bar  Harbor,  Me. — Breakwater —Bids  are 
asked  by  Maj.  George  A.  Zinn.  Corps 
Engrs.,  U.  S.  A.,  Portland,  until  noon, 
Sept.  10,  for  construction  of  a  breakwater 
at  near  Bar  Harbor. 

Baltimore,  Md. — Disposition  of  Garbage. 
— Bids  are  asked  until  11  a.  m.,  Sept.  4,  by 
the  Board  of  Awards,  J.  Barry  MahooJ, 
Pres.,  for  removal  and  fin;:l  disposition  of 
garbage,  dead  animals  and  market  refuse, 
from  Jan.  i,  1908,  until  Jan.  r,  1918.  J.  L. 
Wickes  is  Comr.  of  Street  Cleaning. 

New  York,  N.  K.— Iron  F'lagstaff.— Bids 
are  asked  until  10:30  a.  m.,  Aug.  30,  by  G. 
C.  Burncll,  Cont.  Q.  M.,  Fort  Wood,  N.  V. 
H.,  for  foundation,  painting  and  erecting  of 
a   :oo-ft.   iron  flagstaff  at  this  post. 

New  York,  N.  )'— Rubble  Stone,  Dikes, 
— Bids  are  asked  by  Col.  John  G.  D. 
Knight,  Corps.  Engrs.,  U.  S.  .A,  until  noon. 
Sept.  2,  for  furnishing  rubble  stone  and 
quarry  spalls  for  constructing  and  repair- 
ing dikes  in  Hudson  River,  N.  Y. 

Cincinnati,  O. — Dike  and  Dam. — Bids  are 
asked  by  Wm.  L.  Rossell,  Lieut.  Col,,  Engi- 
neers, U.  S.  Engineer  Office.  Cincinnati,  un- 
til 2  p.  m.,  Sept.  II.  for  constructing  con- 
crete dams,  etc..  at  head  of  Brown's  Island 
and  head  of  Marietta  Island.  Ohio  River. 
and  for  building  a  dike  and  shore  protec- 
tion in  Ohio  River  ne.-r  head  of  Grand 
Chain,  111. 

Materials.  Macbiaes.  Supplies,  Tools.  Etc 

(Items    Arranged    Alphabetically    by   Slates.) 

Chicago,  III. — Iron  and  Steel  Poles. — 
Bids  are  asked  by  the  City  Electrician  at 
his  office,  room  12.  City  Hall.  Chicago.,  until 
II  a.  m..  Aug.  23.  for  furnishing  the  de- 
partment of  electricity,  city  of  Chicago,  with 
material  and  supplies  in  approximately  the 
following   amounts,    strictly    in    accordance 
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willi  spccilications  and  Liliic  prims  on  lilc  in 
the  office  of  said  iifficial : 

150  or  more  combination  cast  iron  and 
steel  electric  light  arc  lamp  posts. 

2,000  25-ft.  tubular  steel  poles,  3  in.x4  in. 

2,000  ornamental  cast  iron  bases  for  tubu- 
lar steel  poles. 

2.000  iron  pole  lops  to  slip  inside  poles. 

2.000  cast  iron  collars  for  steel  poles,  4  in. 

A  separate  set  of  specifications  will  be 
drawn  up  covering  the  above  items,  as  fol- 
lows :  The  arc  lamp  posts,  the  tubular 
steel  poles,  and  the  cast  iron  bases,  pole  tops 
and  collars,  thereby  necessitating  a  separate 
proposal  blank  for  each  item.  Proposals 
must  be  made  out  upon  blanks  furnished 
by  said  official,  inclosed  in  sealed  envelope, 
be  addressed  to  "City  Electrician.  Room  12, 
City  Hall,  Chicago,  Illinois,"  and  be  in- 
dorsed "Proposals  for  Electric  Light  Arc 
Lamp  Posts,"  "Proposals  for  Tubular  Steel 
Poles,"  or  "Proposals  for  Cast  Iron  Bases, 
Pole  Tops  and  Collars."  as  the  case  may  be. 

Each  proposal  for  the  same  must  be  ac- 
companied with  5  per  cent  of  the  amount  of 
such  proposal  in  money  or  certified  check 
on  some  responsible  bank  doing  business  in 
the  city  of  Chicago,  which  check  must  lo 
made  pavablc  to  the  Citv  Electrician. 
WILLIAM  CARROLL,  City' Electrician. 

Chicago,  111. — Iron  Eence  and  Gates.— 
Bids  are  asked  by  the  South  Park  Com- 
missioners at  their  office.  57th  St.  and  Cot- 
tage Grove  Ave.,  until  12  o'clock  noon, 
Aug.  21,  for  the  furnishing  and  delivery, 
within  the  south  park  system,  of  iron  gates 
and  approximately  550  ft.  •  of  iron  fence. 
Specifications  and  other  information  may 
be  obtained  at  the  above  named  office.  Pro- 
posals must  be  accompanied  by  certified 
check,  payable  to  the  South  Park  Commis- 
sioners, or  currency  in  the  sum  of  $100. 
E.  G.  Shumway,  Secretary. 

New  York,  N.  Y. — Machine  Tools. — Bids 
are  asked  by  J.  A.  Bensel.  Commissioner  of 
Docks,  until  12  o'clock  noon,  Aug.  27,  for 
furnishing  all  the  labor  and  materials  re- 
quired for  furnishing  and- delivering  miscel- 
laneous machine  tools.  Time  allowed  for 
completion  of  work,  180  days. 

Xnv  Yorkj  A'.  Y. — Sand  and  Broken 
Stone. — Bids  are  asked  by  J.  A.  Bensel, 
Commissioner  of  Docks,  until  12  o'clock 
noon.  ."Kug.  27.  for  furnishing  all  the  labor 
and  materials  required  for  furnishing  and 
delivering  sand  and  broken  stone.  Time 
allowed  for  completion  of  work  180  days. 
The  amounts  wanted  are  about  3.000  cu. 
yds.  of  sand  and  7,500  cu.  yds.  of  broken 
stone. 

New  York,  N.  Y. — Cleaning  System. — 
Bids  are  rskcd  by  Henry  S.  Thompson, 
Commissioner  Public  Works,  imtil  2  p.  m., 
Aug.  26,  for  the  construction  and  installa- 
tion of  a  suction  or  vacuum  cleaning  sys- 
tem in  the  Criminal  Courts  Building. 

Rk'cr  Falls,  IVis. — Fire  Hose. — Bids  are 
asked  by  the  City  Council  of  this  city  until 
Sept.  5  for  the  furnishing  to  said  city  of 
from  500  to  l.ooo  ft.  of  lYz-'m.  rubber-lined 
cotton-covered  fire  hose  for  its  fire  depart- 
ment.    Allen  P    Weld,  City  Clerk. 

CONTRACTS  LET, 

Items   Arranged   Alphabetically  by  States. 

Belleville.  ///.— Reeb  Bros..  Belleville, 
have  been  awarded  the  contract  at  $13,- 
940  for  paving  5  streets.  The  Hoeffken 
Bros..  Belleville,  were  awarded  contracts 
for  paving  and  sewering  2  streets,  their 
bids  amounting  to  $73,882,  and  the  Mcln- 
lyre  &  Tesse  Construction  Co.,  St.  Louis, 
Mo.,  were  awarded  the  contract  at  $16,- 
695  for  constructing  the  Tower  Grove 
sewer. 

Carthage,  ///.—  Electric  Railroad. — The 
Federal  Construction  Co.,  15  Broadway. 
New    York    City,   have   been   awarded    the 


contract   for  building  an  electric  line   from 
Carthage  to  Nauvoo,  111. 

freeport,  III. — Brick  Paving. — William 
Archer  has  been  awarded  the  contract  at 
$48,200,  for  paving  portions  of  Walnut, 
Ringold,  Pleasant  and  Empire  Sts.  and  Ga- 
lena Ave.  with  Puringlon  brick. 

Molinc,  III. — Street  Work. — The  Moline 
Heating  and  Construction  Co.  have  been 
awarded  the  contract  at  $2,487,  for  putting 
in  a  water  main  along  15th  St.,  from  25th 
Ave.  south  to  the  city  limits,  and  water 
main  and  sewer  along  115^2  St.,  between 
12th  and  l6th  Avcs.,  price  being  $952. 

Moline,  III. — Paving. — The  Tri-City  Con- 
struction Co.  have  been  awarded  the  con- 
tract at  $7,299,  for  paving  13th  St.  with 
brick,  between   12th  and  l6th  Aves. 

Pearl  City,  111. — Macadamizing.  —  John 
Morrow,  Frecport,  IJl.,  has  been  awarded 
the  contract  to  macadamize  the  highway 
south  of  the  corporation ;  macadamizing  to 
be  a  rod  wide  and  composed  of  8-ins.  of 
rock  and  4  ins.  of  gravel  on  top.  The  price 
is  $9  per  sq.  rod. 

J'riiiCiloH,  III. — Bridges.  —  The  Joliel 
Bridge  and  Iron  Co.  have  been  awarded  the 
contract  for  3  bridges,  to  be  built  across 
the  Esernaba  River  at  Princeton.  The 
bridges  are  to  be  of  steel,  with  sidewalks, 
and  each  will  have  a  span  of  50  ft. 

Pekiit,  III. — Bridge. — The  Schmidt  Con- 
struction Co.  have  been  awarded  the  con- 
tract at  $2,158,  for  the  construction  of  a 
steel  bridge,  with  concrete  piers,  over  the 
Big  Mackinaw  River  in  Hopedale  Town- 
ship. 

Sterling,  III. — Bridges.  —  The  Clinton 
Bridge  &  Iron  Works  were  awarded  the 
contract  for  the  erection  of  3  bridges  in 
Clyde  Township.     Their  bid  was  $2,400. 

I'ekin,  III. — Bridge. — The  Tremont  Bridge 
Co.  has  been  awarded  the  contract  at  $2,- 
975.  to  replace  the  old  Bequeath  bridge 
south  of  Pekin. 

li'aukegan.  III. — Sewer — Bids  were  re- 
ceived July  19  by  M.  R.  Miller,  Superinten- 
dent of  Public  Works,  for  constructing 
North  Side  sewer,  the  contract  being 
awarded  to  D.  West  &  Co.,  69  Loan  & 
Trust  Bldg.,  Milwaukee,  Wis.,  at  the  fol- 
lowing bid : 

Item.  Quantity.  Cut. 

Lin.  Ft. 
48-in.  reinforced  concrete.    200      4       $11.76 

48-in  concrete  2,400      3  4.88 

36-in.  concrete  1,300     10.6         3.95 

30-in.  concrete 830     11.2        3.80 

27-in.  concrete 2,330    16.3        3.45 

24-in.  concrete 594     11.7        3.00 

2i-in.  vitrified  pipe 1,375     12.7        2.18 

i8-in.  vitrified  pipe 1,230     10  1.85 

15-in.  vitrified  pipe 2,740     11.2         1.78 

l2-in.  vitrified  pipe 2,285     10.8         1.65 

9-in.  vitrified  pipe 3.380      98         1.42 

6-in.  vitrified  pipe  risers.  1,500      ...         0.28 

20-in.  cast  iron  pipe 200      ...         5.33 

Manholes    62      ...       40.00 

Catch  basin   I      ...       35.00 

Lamp  holes   I      ...        lo.oo 

Elushing  devices   15      ...       20.00 

Cu.  Yds. 

Concrete  masonry   200      . . .         9.00 

Brick  masonry  i      ...       17.00 

B.  Ft. 

Lumber     1,000      .  . .       30.00 

Cu.  Yd. 

I'.xcavation    I      ...         I.oo 

Bulkheads    i       ...      175.00 

Lin.  Ft. 
Piles    800      . . .         0.42 

Total  bid  $.58,088.55 

Columbia  City,  Ind. — Sewer. — Kessler  & 
Briggs  have  been  awarded  the  contract  at 
$2,357.  for  the  extension  of  the  city  sewer 
system  into  the  Brownwood  addition. 

huhanapolis.  Ind. — Sewer, — Morris  M. 
Defrees  has  been  awarded  the  contract  for 
constructing  the  Kentucky  Ave.  sewer  west 


of  White  river.      The  engineer's  estimate  \>i 
the  cost  is  $60,000. 

(Jreeneastle,   Ind. — Koad    Construction. — 

Mahoney  &  Allen,  Greencastle,   Ind.,  have 

been   awarded   the  contract  at  $17,300,   for 

'  the    construction    of    road,    macadamizing, 

etc.,  on  the  John  Metier  et  al.  highway. 

Terre  Haute,  Ind.  —  Paving.  ^  The 
I'^oulkes-Forbes  Co.  have  been  awarded  the 
contract  for  the  paving  of  jth  Ave.,  from 
13th  to   19th  Sis. 

South  Bend,  Ind. — Street  Work. — Con- 
tracts for  street  improvements  were  award- 
ed as  follows :  E'or  the  grading  and  laying 
cement  curbs  and  walks  on  Georgiana  St., 
to  T.  C.  Barnes ;  same  improvement  on 
Carlisle  St.,  Dunham  St.,  Olive  St.,  Ford 
St.  and  Warren  St.,  to  T.  M.  Bauer;  same 
improvements  on  Rupel  St.,  Grant  St.,  Pine 
St.  and  Phillipa  St.,  to  J.  A.  Barnes;  on 
Johnson  St.  and  Linden  Ave.,  to  C.  L. 
Headley,  and  on  High  St.,  to  John  Baer. 
The  contract  for  grading  the  alley  north 
of  La  Salle  Ave.  was  awarded  to  Shipe  & 
Turner,  and  for  laying  cement  curbing  on 
.'\dams  St.  to  George  Headley. 

Shelbyz'ille,  Ind. — Bridge. — Avery,  Ham- 
mond &  Howard,  Waldron,  Ind.,  have  been 
awarded  the  contract  at  $4,157,  for  the  con- 
struction of  a  reinforced  concrete  arch 
over  Little  Sugar  Creek. 

Auburn,  Ind. — Paving. — The  Western 
Construction  Co.  have  been  awarded  the 
contract  for  two  miles  of  asphalt  paving 
on  five  of  the  principal  streets  of  .\aburn. 

Bhiffton,  Ind. — Bridges. — Xaaman,  Miller 
&  Son,  Bluffton.  Ind.,  have  been  awarded 
the  contract  at  $5,627,  for  the  construction 
of  8  of  the  9  bridges  in  Wells  County  and 
Solomon  Carter,  Marion.  Ind.,  was  awarded 
the  contract  at  $2,150,  for  the  construction 
of  the  remaining  bridge. 

Bartlesz'ille,  Ind.  T. — Steel  Bridges. — 
The  Southw-estern  Bridge  Co.,  Joplin,  Mo., 
has  been  awarded  the  contract  for  steel 
buildings  for  machine  shop  and  foundry  of 
the  Bartlesville  Foundry  &  Machine  Works. 

Webster  City,  la. — Sewer. — Sullivan  & 
O'Connor,  Webster  City,  la.,  have  been 
awarded  the  contract  at  $31,598,  for  the 
construction  of  over  three  miles  of  sewer 
in  this  city. 

Mott.  la. — Bridge.— The  Fargo  Bridge  & 
Iron  Co.,  Fargo,  N.  Dak.,  have  been  award- 
ed the  contract  at  $3,490,  for  the  building  of 
a  steel  bridge  across  the  Cannon  Ball  River 
at  Mott. 

A't'if  Hamfton,  la. — Power  Plant. — 
Shepard  &  Hutton  have  been  awarded  the 
contract  at  $8,611,  for  constructing  the 
power  plant  at  this  place. 

El  Dorado.  Kan. — Sewers. — E.  M.  Eby, 
Coffeyville.  Kan.,  was  awarded  the  contract 
at  $7496,  for  building  the  sewers  in  the 
new  territory. 

Wichita,  Kan. — Sewer.  —  Mclntyre  & 
Pease  have  been  awarded  the  contract  at 
$71,978,  for  the  building  of  the  West  Side 
sew-er. 

London,     Ky. — Waterworks     System.  — 
Alex.    T.    Wilson.    Barboursville,    Ky.,   has 
.  been    awarded    the   contract   to   drill   wells 
in  East  London  to  supply  a  system  of  wa- 
terworks for  the  entire  town. 

Frederick,  A/rf.— Bridge. — The  York 
Bridge  Co.,  York.  Pa.,  has  been  awarded 
the  contract  at  $1,795  'o  erect  an  iron 
bridge  over  Owen's  Creek,  near  Longs  Mill, 
Md.  The  bridge  will  be  83  ft.  long  and  14 
feet  wide.  John  \.  Cookerly,  Middletown. 
Md..  was  awarded  the  contract  for  the  ma- 
son work. 

Grand  Rapids,  Mich. — Sewers. — Richard 
Pickett  has  been  awarded  the  contract  at 
$5,987  for  the  building  of  the  Ashland  Ave. 
sewer,  and  James  B.  Iloey  was  awarded 
the  contract  at  $2,100  for  the  Hovey  St. 
sewer. 

Lansing,  Mich. — Electric  Railway. — W.  E. 
Tench    &   Co.,   Detroit,    Mich.,    have   been 
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Solving  Sewer  Problems 

In  any  sewer  system,  large  or  small,  obstructions  and  stoppages  are  bound  to  occur. 
A  comparatively  small  obstruction  may  cause  an  aggravating  amount  of  work  and  unneces- 
sary expense,  simply  because  one  is  without  the  proper  tools  to  get  right  at  the  trouble 
at  once. 

Sewer  superintendents  all  over  this  country  are  solving  this  problem  and  demonstrat- 
ing to  their  perfect  satisfaction  that  they  can  by  the  use  of 

FELTON  IMPROVED  COUPLINGS 

the  best  and  most  appropriate  couplings  for  connecting  sewer  rods,  ever  put  on  the  market, 
quickly  remove  all  ordinary  obstructions,  and  very  much  simplify  maintenance  and  cleaning 
sewer  systems. 

In  connection  with  the  couplings  we  manufacture  a  line  of  sewer  cleaning  tools. 
Every  tool  is  made  for  a  particular  use,  and,  together  with  the  couplings,  make  the  most 
complete  sewer  cleaning  outfit  which  it  is  possible  to  obtain.  If  you  would  like  to  see  the 
tools  and  get  all  the  information — send  for  our  little  booklet.     It  will  prove  highly  interesting. 


146   Pearl  Street 


HAROLD  L.  BOND  COMPANY, 

LONO  DISTANCE  TELEPHONE 


BOSTON,  MASS. 


awarded  the  contract  for  the  construction 
of  40  miles  of  electric  railway  for  the  Lans- 
ing-Jackson  interurban   line. 

Eaton  Rapids,  Mich. — Paving. — Farrel 
Bros.  &  Algate,  Lansing.  Mich.,  have  been 
awarded  the  contract  at  $23,643.63  for  pav- 
ing Main  St.  from  bridge  to  bridge.  Metro- 
politan brick  is  to  be  used  on  a  concrete 
foundation  and  pitch  filler  combined  curb 
and  gutter. 

Pontiac,  Mich. — Paving. — Lennane  Bros.. 
Detroit,  Mich.,  have  been  awarded  the  con- 
tract for  paving  Asylum  and  Ashland  Aves. 
Logan  brick  with  pitch  filler  is  to  be  used. 

Hastings,  Minn. — The  Des  Moines  Bridge 
&  Iron  Works  have  been  awarded  the  con- 
tract at  $6g,475  for  the  system  of  water- 
works and  sewers  in  Hastings.  The  oper- 
ators will  begin  on  or  before  Nov.  ist.  and 
the  contract  is  to  be  completed  by  Julv  I, 
1898. 

Omaha,  Neb. — Railway  Terminal. — The 
Blanchard  Contracting  Co.,  No.  Topeka, 
Kans.,  has  been  awarded  the  contract  for 
building  the  new  terminal  of  the  Missouri 
Pacific  system.  The  estimated  cost  is  over 
?45.ooo. 

Kansas  City.  Mo. — Grading  and  Macad- 
amizing.— J.  Ray  Samuel  has  been  award- 
ed the  contract  at  $800  for  grading  and  ma- 
cadamizing -5th  St.  from  Troost  Ave.  to 
Wornall  road.  The  paving  is  to  cost  $1,75 
a  cubic  foot  and  the  excavating  will  be 
done  at  a  cost  of  25  cents  a  cubic  foot. 
.  St.  lo.'^eph.  A/o.— Sewers.— The  J.  H.  Hart- 
man  Bridge  &  Construction  Co.  was  awarded 
the  contract  at  $4,420  for  the  extension  of 
the  Wyatt  Park  sewer.  The  same  company 
was  also  awarded  the  contract  at  $1,302  to 
extend  the  main  sewer  in  Missouri  Ave. 
from  Williams  to  Barbara  St.     Rockliffe  & 


Gibson  were  awarded  the  contract  at  $S,033 
to  extend  the  main  sewer  in  King  Hill 
Ave.  from  Cherokee  to  Oslo  St.  G.  O. 
Shilbred  was  awarded  the  contract  at  $1,- 
058  to  construct  inlets,  catchbasins  and  man- 
holes for  the   So.   St.  Joseph  main  sewers. 

Helena,  Mont. — Railway  Construction. — 
Shepherd,  Sims  &  Co.  have  been  awarded 
the  contract  by  the  Northern  Pacific  Ry. 
Co.  to  build  the  Elliston  cut-off,  which 
will  bring  Elliston  ten  miles  nearer  Helena. 
There  will  be  a  tunnel  on  the  new  line  300 
feet  long. 

Lowville,  N.  Y. — -Water  Supply. — John 
Siegrist,  Utica,  N.  Y.,  has  been  awarded 
the  contract  for  the  construction  of  the 
water  system  of  the  Martinsburg  water  dis- 
trict. 

,  Rochester,  N.  Y. — Paving. — F.  C.  Lauer 
&  Son's  Co.  have  been  awarded  the  con- 
tract at  $31,770  for  paving  Driving  Park 
Ave.  from  Dewey  Ave.  to  the  city  line. 
Shawmut  brick  will  be  used. 

Rochester,  N.  K— Bridge.— Whitmore, 
Ranber  &  Vicinus  were  awarded  the  con- 
tract at  $1,923  for  building  a  concrete  bridge 
in  Falls  St. 

Asheville,  X.  C. — Sewer. — J.  R.  Rich  has 
been  awarded  the  contract  at  $1,946  for 
building  the  sewer  main  on  Pearson  drive. 

Biicynis.  O. — Sewage  Disposal  Plant. — 
Bids  for  sewage  disposal  plant  at  the  Craw- 
ford County  Infirmary,  Bucyrus,  were  open- 
ed July  19  and  contract  awarded  to  Martin 
Tiner  and  John  Portman,  Bucyrus,  at  the 
following  figures :  E.xcavation  40c  per  cu. 
yd. ;  brick  masonry  $20  per  cu.  yd. ;  con- 
crete masonry  $7  per  cu.  yd. ;  steel  6c  per 
lb. ;  lumber  in  place,  $40  per  M.  ft. :  screen 
$6;  8-in.  cast  iron  sluice  gates,  $8  each; 
cast   iron    wire   $1 ;   3-in.   automatic   siphon 


$4;  vitrified  sewer  pipe,  75  per  cent  off 
list;  laying  20-in.  sewer  pipe  8c  per  ft.; 
laying  8-in.  sewer  pipe  6c  per  ft. ;  laying 
underdrains  6c  per  ft. ;  lake  sand  for  filters 
$2.25  per  cu.  yd. ;  sodding  loc  per  sq.  yd. ; 
manhole  tops  $15  each;  crushed  stone  in 
filters  $2  per  cu.  yd. ;  total  amount  of  bid, 
$i.959-79-  E.  G.  Bradbury  and  George  P. 
Shute,  Engineers,  85  North  High  St.,  Co- 
lumbus, O. 

Columbiana,  O. — Paving. — George  D. 
Smith  &  Bro.,  Salem,  O.,  were  awarded 
the  contract  for  paving  Main  St.  from 
Spring  Alley  to  the  Ft.  Wayne  Railroad. 
The  distance  is  over  2,200  feet  and  the 
width  of  the  pavement  will  be  40  feet. 

Cleveland,  O. — Structural  Steel. — The 
American  Bridge  Co.  has  been  awarded  the 
contract  at  $150,000  for  the  structural  steel 
to  be  used  in  the  building  of  the  new  mill 
of  the  American  Steel  &  Wire  Co.,  along 
the  Newburgh  &  South  Shore  railroad. 
The  steel  covered  by  this  contract  amounts 
to  2,100  tons. 

Dayton.  O. — Storm  Sewer. — Paul  & 
Kershner  have  been  awarded  the  contract 
at  $21,456  for  constructing  and  intercept- 
ing storm   sewer  in   Riverdale. 

Dayton.  O— Street  Work.— William  J. 
Kernan  was  awarded  the  contract  for  pav- 
ing alley  east  of  Bank  St.  to  Fourth  St.. 
from  Fourth  St.  to  the  first  alley  north  01 
Fifth  St.,  cement,  $1,246.  Hecker  &  Kirch- 
ncr,  improving  Laymon  Ave.  from  Huff- 
man Ave.  to  Davis  St..  $1,535 ;  Frank  Mun- 
ger,  improving  Summit  St.,  to  the  first  al- 
ley west  of  Benton  St..  $1,178;  Hecker  & 
Kirchner.  improving  Magley  St..  from 
Burkhardt  to  Fifth  St..  $1485;  C.  F.  Sulli- 
van, construction  of  Edgar  Ave.  storm 
sewer.  $1,484:  William  J.  Kernan.  paving 
alley    west    of    Perry    St.,    from    Third    to 
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STORM  WATER  SEWER. 

-%!;.•  .-.-■  ■■..  I'.i..  AUKU.-I  i:.,  I'.MlT. 
Se;ile(l  piupusaU  will  be  lecolvcd  nt  the 
office  of  the  Huroiigh  Engineer  unlU  4  o'clock 
p.  m.,  Thursday.  September  otli,  for  the  con- 
struction of  ii  storm  water  sewer  and  appur- 
tenances as  follows;  700  lin.  feet  of  4  foot 
6  Inch  by  i!  foot  9  Inch  oval  shaped  3-rlng 
brick,  as  per  plans  and  .speclflcations  on 
lUe  In  the  oince  of  the  Borough  Engineer. 
J.   F.    IRWIN, 

Borough   Engineer. 
W.    A.    MILLER. 
S-2t  Chairman   St.  and   Roads  Com. 

STORM  WATER  SEWERS. 

Omaha.  Neb.,  July  29,   1907. 

Sealed  proposals  will  be  received  at  the 
office  of  the  City  Engineer  up  to  2  o'clock 
p.  m.,  Monday.  August  26th.  for  the  construc- 
tion of  storm  water  sewers  and  appurte- 
nances as  per  plans  and  specifications  on  file 
in  the  office  of   the  City  Engineer. 

The  work  to  be  done  embraces  approxi- 
mately as  follows: 

840  feet  sewer.   10  feet   in  diameter. 

860  feet  sewer,  11  feet  3  Inches  in  diam- 
eter. 

1,440  feet  sewer,   12   feet  in  diameter. 

250  feet,  more  or  less,  of  16  by  'M  rein- 
forced   concrete   construction. 

SO  feet  sewer  42  inches  in  diameter. 

1.600  feet  sewer.   30  inches  in  diameter. 

150  feet  open  ditcli  work. 

Payment  for  said  work  to  be. made  upon 
a  cash  basis;  90  per  cent  on  monthly  esti- 
mates; an  additional  5  per  cent  when  work 
is   accepted,    and    5   per   cent     in     one     year 


:Ulcr  the  completion  of  the  work.  Ivich  hid 
shall  be  accompanied  with  a  certified  check 
In  the  sum  of  $3,000.00  as  guarantee  of  good 
faith  that  the  bidder  will  promptly  enter 
into  contract  If  award  shall  be  made  to  him. 
The  city  reserves  the  right  to  reject  any  or 
all   bids. 

ANDREW    ROSEWATER, 
5-4t  City  Engineer. 


INTERNAL     IMPROVEMENT     COM- 
MISSION OF  THE  STATE  OF 
ILLINOIS. 

NOTICE     TO     BIDDERS. 

Sealed  proposals  addressed  to  the  "Inter- 
nal Improvement  Commission  of  the  State 
of  Illinois"   and   endorsed 

"PROPOSAL  FOR  ALL  OF  THE  WORK  OF 
REINFORCING  THE  SHAWNEE- 
TOWN  LEVEE" 
will  be  received  by  the  Engineer  of  the 
Commission  at  the  office  of  the  Mayor  of 
Shawneetown,  III.,  up  to  12  o'clock  noon 
(standard  time)  of  Thursday,  the  22d  day 
of  August,  1907,  and  thereafter  the  said 
bids  will  be  opened  by  the  Chairman  of  the 
said  Commission  and  awarded  to  the  low- 
est responsible  bidder;  or  all  bids  may  be 
rejected    as   he   may    decide    best. 

The  work  to  be  covered  by  said  bids  is 
borrowing,  transporting  and  placing  clay  or 
other  suitable  material  for  levee  building; 
all  as  set  forth  in  the  specifications  under 
which  the  work  will  be  done.  The  total 
amount  of  filling  approximates  fifty  thou- 
sand cubic  yards.  Probably  half  of  this 
amount   can   be   most   cheaply   done   by   wa- 


gons;   the  otiier  half   Is  properly  car  work. 

There  Is  now  available  for  this  work  suf- 
ficient railroad  iron  for  any  tracks  needed. 
Maps  and  specifications  can  be  seen  In 
,the  office  of  the  Engineer  in  Shawneetown 
and  In  the  ofTlce  of  the  Chairman,  18th  floor 
of  the  American  Trust  Building.  Chicago. 
Bidders  must  before  bidding  personally  ex- 
amine  the   ground. 

No  bid  will  be  accepted  until  the  bidder 
has  made  proof  satisfactory  to  the  Chair- 
man of  his  experience  In  such  work  and  his 
abilHy   to  carry  out  the  contract. 

The  Chairman  reserves  the  right  to  reject 
any  and    all    bids. 

THE     INTERNAL    IMPROVEMENT     COM- 
MISSION    OF    ILLINOIS. 

ISHAM   RANDOLPH. 
"--'  Chairman. 


HIGHWAY  IMPROVEMENT. 

U.-rghulz,    Ohio. 

Sealed  proposals  will  be  received  at  the 
office  of  the  T^ustees  of  Springfield  Town- 
ship. Jefferson  County,  Ohio,  until  3  p.  m.. 
Thursday,  September  5,  1907,  for  the  grad- 
ing and  macadamizing  of  five  (5)  miles  of 
road  in  Springfield  Township,  between  Berg- 
holz  and  East  Springfield.  Speclficationb 
can  be  obtained  from  W.  A.  Taylor,  Clerk, 
Bergholz,  Ohio;  R.  H.  Lee.  Engineer,  Car- 
rollton,  Ohio,  or  John  A.  Huston,  Attorney, 
Steubenville,    Ohio. 

The  right  is  reserved  to  reject  any  or  all 
bids. 

By   order  of   the   Township   Trustees. 
W.  A.  TAYLOR, 
S-lt  Township  Clerk. 


Mead  St.,  with  cement,  $2,046;  William 
Hilt,  construction  of  Rubicon  creek  sforni 
sewer,  $15,945;  Paul  &  Kershner,  construc- 
tion of  Huston  Ave.  storm  sewer,  $1,223; 
C.  F.  Sullivan,  construction  of  the  West- 
ern Ave,  storm  sewer,  $654 ;  Paul  &  Kersh- 
ner, construction  of  the  Kilmer  St.  storm 
sewer,  $587. 

MassHloii,  O. — Bridge. — E.  J.  Lander, 
Canton,  has  been  awarded  the  contract  at 
$24,000  for  constructing  the  West  Tremont 
St.  bridge  over  the  Tuscarawas  River.  The 
bridge  will  be  built  of  concrete. 

Mendon,  O. — The  BUiffton  Stone  Co.  has 
been  awarded  the  contract  at  $17,500  for 
macadamizing  Main  St. 

Paincsvillc,  O. — Bridge  .Abutments. — W. 
J.  Torrington,  New  Castle,  O.,  has  been 
awarded  the  contract  at  $40,000  for  the  con- 
struction of  new  bridges  on  the  Baltimore 
&  Ohio.  The  structures  will  be  of  con- 
crete and  will  be  substantially  constructed. 
Sayrc,  Okla. — Tank  and  Tower, — -The 
Southwestern  Bridge  Co.,  Jopliu,  Mo., 
have  been  awarded  the  contract  for  a  50,- 
OOO-gallon  tank  and  tower. 

Seven  Mile,  O. — Bridge  Superstructure. 
— The  Oregonia  Bridge  Co.,  Lebanon,  O., 
was  awarded  the  contract  at  $1,623  for  the 
construction  of  a  new  superstructure  and 
the  laying  of  concrete  floor  for  the  bridge 
over  Nine  Mile  creek. 

Steiibemille.  O,— Paving.— H.  M.  Bates 
has  beer,  awarded  the  contract  at  69^4 
cents  for  hillside  block,  53  cents  for  new 
sandstone  curbing  and  23  cents  for  re-set- 
ting old  curb  for  paving  Washington  St. 

Miner's  Mills,  Pa. — Bridge. — The  Penn 
Bridge  Co.  has  been  awarded  the  contract 
at  $i,9'!2  for  the  erection  of  a  bridge  over 
Mock  St. 

New  Castle  Junetion,  Pa. — Train  Sheds, 
awarded  the  contract  of  the  i^w  umbrella 
sheds  of  the  Pittsburg  &  Lake  Erie  R.  R. 

Seranton.  Pa. — Bridges. — It  is  reported 
that  the  York  Bridge  Co.,  York.  Pa.,  has 
been  awarded  the  contract  at  $83,997  for 
constructing  the  new  steel  bridge  across  the 


Lackawanna  River  on  Lackawanna  Ave., 
and  John  F.  Whittaker  has  been  awarded 
the  contract  for  building  a  concrete  bridge 
on  Green  Ridge  St. 

Providence,  R.  J. — Sewers. — The  Com- 
missioner of  Public  Works  has  awarded 
cor.tracts  for  the  building  of  sewers  as 
follow  s  :  To  Cliarles  Crankshaw — Alver- 
son  Ave.,  Berkeley  St.,  Lowell  Ave.  and 
Hillside  Ave.;  to  Frederick  E.  Shaw — 
Eaton  St.,  Elmhurst  Ave.  and  Smith  St., 
Laurel  Ave.,  Elmgrove  Ave.  and  Savoy  St. 

Brookings,  S.  D. — Sewer  System. — Gil- 
bert M.  Hagart,  Fargo,  N.  D.,  has  been 
awarded  the  contract,  at  $8,805,  for  new 
sewerage  system  and  .sewerage  disposal 
works. 

Brookings.  S.  £>.— Water  Works.— W.  I. 
Gray  &  Co.,  Minneapolis,  Minn.,  have  been 
awarded  the  contract  at  $19,000  for  the 
extension  of  the  water  system. 

Bryan,  Tex: — Electric  Light  Plant. — 
Wheelock  &  .Mien  have  been  awarded  the 
contract  for  erecting  the  new  lighting  plant. 

Houston.  Tex. — Paving. — W.  S.  Hipp  has 
been  awarded  the  contract  for  the  paving 
of  the  five-mile  gap  on  the  Houston  and 
Crosby  road. 

Salt  Lake  City,  C/fu/f.— Street  Work. — 
Contracts  were  awarded  for  twenty-two 
miles  of  sewers  and  twelve  miles  of  side- 
walk as  follows :  Sew'er  extension  No.  178, 
Davis,  Reiser  &  Drake,  $31,534.70;  sewer 
extension  No.  180,  James  Kennedy,  $I44,- 
'45.75 ;  sewer  extension  No.  182,  James 
Kennedy,  $68,724.04;  sidewalk  extension 
.\o.  8g,  S.  Birch,  $68,635.95;  sidewalk  ex- 
tension No.  121,  Johnson  &  Bascom,  $4,- 
112.95. 

Riehmond,  Va. — Macadam  Roadway. — 
James  P.  Bradley  &  Co.,  Richmond,  have 
been  awarded  the  contract  for  the  construc- 
tion of  a  macadam  roadway  from  Leesburg 
to  the  Balls  Bluff  National  Cemetery. 

Xorfolk,  I'a. — Asphalt  Paving.  —  The 
Barber  Asphalt  Paving  Co.  have  been 
awarded  the  contract  at  $2.38  per  sq.  yd. 
for  three  blocks  of  asphalt  paving  on  Mar- 


shall Ave.  Work  to  be  completed  by  Sept. 
30. 

Taeoma,  Wash. — .\sphalt  Paving. — The 
Barber  Asphalt  Paving  Co.  has  been 
awarded  the  contract  at  $41,800,  for  asphalt 
paving  in  district  No.  325,  which  comprises 
the  streets  south  of  the  Northern  Pacific 
depot  site,  and  George  Milton  Savage  was 
awarded  the  contract  at  $141,887,  for  pav- 
ing the  streets  in  district  No.  330  between 
St.  Helens  Ave.  and  K  St. 

Taeoma,  IVash. — Sewer. — The  Lister 
Construction  Co.  have  been  awarded  the 
contract  at  $34,450,  for  the  building  of  a 
sewer  in  the  North  End. 

Olympia,  Hash. — Road  Work. — The  Ta- 
eoma Bridge  Co.  has  been  awarded  the 
contract  at  $29,750,  for  the  construction  of 
three  miles  of  state-aid  road  between  River- 
side and  Benton  Junction. 
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The    Mass    is    Revolved, 
No^   the    Mixer,    by    the 

Hains 

Process 

By    Passing    Wet    Sand 

and  Wet  Stone  Through 

Drv  Cement 


HAINS  CONCRETE  MIXER 

Xo  moving  machinery.      No  wear  and  tear,    icnlimited  capacity  and  concrete  made  for  ilic 

cost  of  practical!}'  untying  the  cement  bags. 


U.  S.  \a\T  Dry  Dock.  Portsmouth.  Va.,  built  with  one  Hains  Mixer  in  seven  months  by  John  C.  Rodgers  General  Contractor.  New  York  City. 

wht.  writes: 

"The  Hains  Concrete  Mixer  will  make  concrete  cheaper  and  faster  than  any  concrete  machine  I  have  ever  used  and  satislactorily  in  every  respect  to 
thedifferent  departments  of  New  York  City  for  which  I  have  worked.  In  my  opinion  the  mixing  of  concrete  by  them  is  limited  only  by  getting  the 
material  to  put  through  them  and  taking  it  away." 

THE  HAINS  CONCRETE  MIXER  CO. 


21   KELLOGG  BUILDING 


WASHINGTON.    D.    ( 
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WANTS 

Un(li-.phivpd  Cards  under 
tin.     luadiiiM     to-.!    only 

One  Cent  a  Word 

!'■    •  '  ..,r,i   $1  HI  ,1-    In.  li 


TECHNICAL  MEN,  superintendents, 
engineers  and  draftsmen.  Openings  in  all 
parts  of  the  world  at  the  highest  possible 
salaries.  Write  us  today  of  your  experience. 
Hapgoods,  305  Broadway,  New  York  City, 
or  Suite  1012  Hartford  Building,  Chicago. 


WANTE7D — A  thoroughly  competent  and 
experienced  electrical  and  steam  engineer 
to  act  as  assistant  to  mechanical  superin- 
tendent of  large  power  plant.  Age  30  to  40. 
Good  position.  Postum  Cereal  Co.,  Ltd.. 
Battle  Creek,  Mich. 


EXPERT  TRACER  desires  extra  work. 
Maps,  details  and  drawings  of  all  kinds 
promptly  and  accurately  traced.  Satis- 
faction guaranteed.  Terms  most  reason- 
able. Address  "A.  N.  T.,"  care  of  Engi- 
neering-Contracting. 355  Dearborn  St., 
Chicago.  7-11 


WANTED— Second-hand  blue  print  frame, 
complete,  about  24x30.  State  make,  con- 
dition and  price.  Address  "T.  L.  A," 
care  of  Engineering-Contracting.  355  Dear- 
born   St.,    Chicago. 


WANTED — Collapsible  forms  for  making 
concrete  manholes.  Address  "Kan,"  care 
of  Engineering-Contracting.  355  Dearborn 
St..  Chicago. 


CATALOGS— The  technology  department  of 
Carnegie  Library,  Pittsburg.  Is  making 
an  extensive  collection  of  trade  catalogs. 
These  will  be  carefully  indexed  under 
both  firm  name  and  subject,  and  will  be 
accessible  to  the  public.  Mention  this  pa- 
per and  address  H.  W.  Career,  care  of 
Technology   Department. 

WANTED — Required  by  leading  German 
engineering  works  of  world,  wide  reputa- 
tion, an  experienced  engineer  as  repre- 
sentative with  first-class  connections  In 
American    railway    financial    circles,     occu- 

fiied  in  floating  new  companies  and  carry- 
ng  out  new  lines;  must  be  well  up  In  all 
technical  details  and  capable  of  managing 
also  the  commercial  part.  Send  fully  de- 
tailed proposals  with  references  to  F.  F., 
5,i86.    care    Rudolf    Mosse.    Berlin,    S.    W. 


WANTED — Stone  crusher  and  air  compres- 
sor. Geo.  J.  Kirsteln.  Secy.,  Commercial 
Trust    Bldg..    Jersey    City.    N.    J. 

W.ANTED — Prices  and  other  information 
regarding  Interlocking  steel  piling  (not 
the  channel  and  Z-bar  kind),  f.  o.  b. 
Woodstock.  Vt.  Address  "C.  K.."  care  of 
Knglneering-Contracting.  355  Dearborn 
St  ,    Chicago. 

SECOND  HAND  RAILWAY  EQUIPMENT, 
Including  relaying  rails,  for  10  or  15  miles 
of  new  road.  Dealers  will  please  corre- 
spond with  W.  A.  Brandt.  Clintonvllle, 
Wis. 

GR.\D1NG  OUTFIT  WANTED— State  price 
for  purchase  or  lease  of  small  steam 
shovel,  dinkey  engine,  dump  cars,  etc. 
L.  M.  Gray  &  Co.,  Contractors.  Red  Wing. 
Minn. 

CATALOGS  on  architectural  and  building 
subjects  are  wanted  by  E.  J.  Cook,  Archi- 
tect.   Fairmont,    Minm 

WANTED  —  Drawings.  Maps,  Lettering. 
Plats.  Tracings  to  make,  bv  experienced 
draftsman.  421  North  ril.nckford  St..  In- 
liianapolis,    Ind.  S-Ct 

W.ANTED — Information  regarding  ice  and 
refriger.tting  machlneiy,  together  with 
prices  of  same  Holt  Nichols,  U.  S.  Re- 
clamation   Ser\*lce.    Rupert,    Idaho. 


FOR  SALE 

H    yard  Smith,  practic.Uly  new, 

CONCRETE    MIXER 

J  H.  FLAHERTY- 

1  Hi  Winthrop  Street  Brooklvn,   K    Y 

I'lioiu'  -i'tlM  1-  latttTihti 


FOR  SALE 

A  No.  2-190«Model 

RANSO  MECONCRETE  MIXER 

with  8  H.  F*.  International  Harvester  Horizontal 
GASOLENE  ENGINE,  on  wooden  skids:— com- 
plete with  chutes  and  lever  di-ichargc — nearly 
new.  and  in  Rood  order.  Address  "  Mixer  'Box  23.1 
Spring  Lake  Beach.  New  Jersey  ^-4t 


FOR  RENT 

Portable  Engines,  Boilers, Hoisters,Com- 
pressors, Derricks, Centrifugal  and  Direct 
Acting     Pumps,     and     Diving    Outfits. 

Marvin  nrt«cs.  Inc.,  I.'>4  Na.sfl.-iu  St.,  Now  York 


FOR  SALE 


BUCKEYETRACTION  DITCHER 

Brand  new.     Used  two  days. 
Condition  Guaranteed. 

NEW   YORK  PURCHASING  AGENCY,    Inc. 

76  Pine  Street.  NEW  YORK 


Steel   Tee  Rails 

N'ew  and  Relaying 
Quick  Shipment 

CHARLES  A.  RIDQELY  &  CO. 

Old  Colony  Building.  CHIC.XGO 


Rails 
Locomotives,  Cars,  Etc. 

Hou^ht  and  Sold 

WALTER  A.  ZELNICKER  SUPPLY  CO. 

in  ST.  LOUIS 


lOCOMOTIVEV 


IM.MEDIATE  DEl-IVERV 
.\cw  Wl.OOO  and  SO  000  capacity  car? 


Steam  Shovels,  Locomotives,  Plows. 

HICKS  LOCOMOTIVE  &  CAR  WORKS.  Ch!c.«,go 


FOR  SALE  OR  RENT 

All  in  Good  Order 

70-ton  Bucyrus  Shovel,  nearly  new. 

1  Forney  type  Manhattan  locomo- 
tive. 

S  Wood-frame,  G-yard  cars,  new- 
wheels,  axles,  all  stand,  gatige. 

2, ,500  ft.  relaying  rails. 

F.  S.  INOERSOLL 
3709  W.  .^9th  Street.  Cleveland,  Ohio 


Steam  Shovel  to  Let 

One  Marion  Style  "A"  Steam  Shovel,  standard 
railroad  gauge,  H-yard  dippers 

REBUILT  AND  IMPROVED 

Ready    for    shipment   about  Sept     1st.     Ex- 
perienced crew  who  have  worked  the  shovel 
for  the  past  year,  or  more,   are  ready..to  go 
with  it. 

Tro>  Public  Works  Company 

R.  W.  Sherman.  President 

Utica,  N.  Y..  a^d   1154  St.  Nicholas  Avenue, 

corner  Broadway  and  W.  !68th  St. 

New  Y'ork  City 


J.  F.  GRAHAM, 

(RoadmABter  Graham) 

RAILROAD  LABOR  AGENT 

All  classes  of  Laborers  in  Any  Numlser 
SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory 

WRITE  OR  WIRE 

204  Washington  Avenue  SoMth 
MINNEAPOUS,  MINN. 


Iron  and  Steel 

Pig  Iron,  Iron  Ore, 
Billets,Wr.e  Rods,  Slabs,  Plates. 
Bars  and  Shapes,  Coal  and  Coke 

B.  Nicoll  &  Company 

59  &  61  Wall  Street        NEW  YORK 


Italian  Laborers  Supplied 

FREE  or  CHARGE 


For  railroad  building,  water-works,  quarries  and 
all  kinds  of  construction  work,  by 

The  Labor  Information  Office  for  Italians 

(Ineorporaied) 

59  Lafayelle  (Formerly  Elm)  Street 

New  York  City 

No  charge  either  to    applicants  for   help  or  to 

the  laborers. 

Send  for  circulars  and  application  blank?;. 


Every  Train    a 
Two-Hour  Train. 


Kroiii  7  a    m.  to  C  i>.  ni 


To  PHILADELPHIA 
New  Jersey  Central 


Train  Every  Hour 
on  the  Hour 

Leave  W.  23d  .St.  lo  nunutee  iH'fore  tiie  hoar 
r8Utlon«WEST  31)  ST.  E.\CELLENT_ 


LIBERTY   ST. 


DININQ  SERVICE  1 
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15  No.  3  wheel  .'scrapers $      25.00 

New  9x14  Vulcan  dinkies  at 2.500.00 

New  10x16  Vulan  dinkies  at 3.000.00 

New  1-yard  clam  shell  bucket   (for 

sand) 375  00 

Lidgerwood  No.  71  hoist,  complete. .  .  725,00 

Little  Giant  1-yard  traction  shovel.  .  3  250.00 
No.  2  Smith  Mixer,  engine  and  boiler 

on  wheels 675.00 

Marion  Model  60  shovel  (new) 9,400.00 

Bucyrus  70  ton  shovel   (new) 9.900.00 

New  10  ton  .\merican  Tandem  roller  1,700.00 

54x54x16  (t.  stone  planer 950.00 

6x10  Vilter  belted  compressor,  34  ft. .  110.00 

12x12x14  Hall  air  compressor 650.00 

12xl2ixl4  IngersoU  compressor 725.00 

Morris  No.  10  D.  C.  pump  and  engine  .500.0J 

Complete  }-yard  dipper  dredge 2.500.00 

Channon  full  circle  IJ-yard  excavator  4.000.00 

I^t  me  have  your  inquiries  for 
Cableways.  Car^.  Rail,  Rock  Drills, 
Channeler.  Traction  Engines, 
Graders  and  Contractors'  Equip- 
ment generally. 

WILLIS  SHAW 

171  La  Satle  St^  Chicago,  III. 


Good  Values— Immediate  Shipment 

One  26  ton  one  yard,  Little  Giant  Traction  Shovel $2,600.00 

One  45  ton  liyard  S.G.  Bay  City  Shovel— steam  thrust  2,250.00 

One  45  ton  Bucyrus  with  ditching  attachments 2,500.00 

One  50  H.  P.  Mundy,  D.  C,  D.  D.  Hoisting  Engine  . .  700.00 
One  30  H.   P.   Lambert   Hoist,    3  drums,   with   boiler, 

nearly  new 1,000.00 

One  20  Lidgerwood  D.  C,  D.  D.  Hoist  with  Boiler 775.00 

One  No.  3  McKelvey  Mixer,  Engine  and  Boiler 350.00 

One  No.  2  Gates  Gyratory  Crusher 300.00 

One  Corliss  Valve  Compressor,  capacity  2,250  feet,  good 

as  new 4,000.00 

Air  Compressors  from  200  to  2,000  feet  capacity. 

Plants  Installed.     Correspondence  Invited. 

INTER-STATE  EQUIPMENT  ®.  ENGINEERING  CO. 

Yards  and  Warehouse,  r^,  ,    ^    .  r>       ••  ^w,m^  ^  ^r^ 

South  Cnglewood  Old   Colony  Building,  CHICAGO 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels. 

Southern  Iron  &  Equipment  Co. 

Atlanta,  G&. 


Contractors:  Here  are  a  Few  of  the  Best  Bargains  in  Equipment 

That  Have  Been  Offered  This  Season 

They  Won't  Last  Long — Wire  in  for  Details 

3  9x14  14-Ton  Vulcan  Dinkies,  3-ft.  gauge.      New  this  Spring.     U.  P. 

delivery $2,000.00 

3  8x12   9-Ton  Vulcan   Dinkies,  2-ft.  gauge.      New  this  Spring.     U.  P. 

delivery SI, 950.00 

1  Marion  Improved  "A"  Shovel,  in  first-class  condition  and  ready  for 

hard  work.      St.  Paul $4,200.00 

1  Vulcan    Shovel,    Class   "  D."      Practically    new.     St.  Paul $5,000.00 

And  write  for  our  complete  list,  if  you  do  not  receive  it  regularly 

TWIN  CITY  EQUIPMENT  CO.,  No.  536  Andrus  Bld^.,  Minneapolis,  Minn. 

p.  W.  JONES,  Manager 


900—60,000   POUNDS  CAPACITY  GONDOLAS 

IMMEDIATE  SHIPMENT 

Built  to  Pennsylvania  Railroad  Standards 
Fine  Condition 

ATLANTIC   EQUIPMENT   COMPANY 

^  111    Broadway  Railway  E.xchange 

New  Yorl<  Chicago,  III. 


FOR  SALE 

9  Western  Dump  Wagons,  1|. 

yard $  57.50 

4  Western  2-yard  Dump  Cars, 

36"  gauge 45. no 

9  Western  I >j' yard  Dump  Cars     35. Dd 

12  Western  l^i  yard  Dump  Cars     35.()U 

1  Western   Grader    (used    two 

months)        625.00 

1   Lambert  Hoist  Engine      .     .    300.00 

11  K.    &   J.    2-yard   36"   gauge 

Dump  Cars  "...      42.00 

1  Case    Traction    Engine,  20 

H.  P 1,400.00 

Write  us  for  anything  you  may  be  needing  in 
the  line  of  Contractors'  e<r.nl'nient. 

The  American  Trading  Company 

MARION,  OHIO 


STEEL      TANKS 

—  A  N  D  

PLATE      WORK 


Cut  Shows  Our  Special  Tar  Still 

WRITE  FOR  PRICES 


Established  1872 


WM.  GRAVER  TANK  WORKS 


EAST  CHICAGO 


INDIANA 


FOR  SALE. 

One  4-wheel  Switcher  ready  for 
immediate  shipment,  in  first-class 
condition ;  two  8-wlieeI  Passenger 
Type  Engines  ready  for  immedi- 
ate shipment;  two  hundred  Flats 
and  Gondolas,  40.000  capacity; 
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prominence.  Reasoning  thus,  the  man- 
aging editor  of  Engineering-Contracting 
determined  to  work  two  years,  if  need  be, 
to  secure  a  large  charter  membership  for 
the  American  Society  of  Engineering  Con- 
tractors. \ow  it  is  eighteen  months  since 
the  first  application  for  membership  was 
received,  and,  judging  by  thc  rate  that 
new  members  are  coming  in  ?ince  we  be- 
gan printing  application  blanks,  thc  new 
society  should  be  started  on  its  career  be- 
fore the  end  of  the  year  1907. 

We  shall  soon  print  a  list  of  charter 
members,  .several  hundred  in  all,  and  your 
name  should  be  on  the  list,  whether  you 
are  a  contractor  or  an  engineer.  The 
American  Society  of  Engineering  Con- 
tractors is,  as  its  name  implies,  primarily 
a  society  of  contractors  engaged  in  build- 
ing engineering  structures,  but,  to  be  of 
the  greatest  usefulness  it  should  have  as 
many  engineers  among  its  members  as  it 
has  contractors.  It  has  been  a  great  pity 
that  in  the  past  engineers  and  contractors 
have  had  no  common  meeting  ground 
where  matters  of  mutual  interest  could  be 
threshed  over.  Every  engineer,  for  exam- 
ple, is  anxious  to  have  specifications  that 
will  secure  good  honest  work  at  a  rcasor.- 
able  price,  yet  how  often  does  an  en- 
gineer consult  a  contractor  as  to  a  speci- 
fication that  he  is  preparing?  Here,  in 
this  American  Society  of  Engineering  Con- 
tractors, will  be  the  place  for  such  con- 
sultation, whether  by  word  of  moutli  or 
by  mail. 

Here,  too,  a  contractor  can  go  on  record 
as  to  his  experience,  so  that  to  be  a  mem- 
ber of  the  American  Society  of  Engineer- 
ing Contractors  will  be  a  badge  of  business 
honor. 

As  we  have  pointed  out  before,  engineer- 
ing contractors  are  practically  helpless  in 
dealing  with  labor  unions  having  national 
membership,  simply  because  there  is  no 
similar  national  organization  of  contract- 
ors. Strength  must  be  met  with  strength 
if  fairness  is  to  prevail  in  the  relations  be- 
tween employers  and  employes.  Weakness 
invariably  wins  contempt  where  man 
meets  man.  And  there  is  no  weakness 
more  puny  than  weakness  through  lack 
of  organization.  A  score  of  Russian  Cos- 
sacks whips  a  mob  of  thousands  into  obe- 
dience, because  the  score  of  Cossacks  is 
an  organized  unit  acting  as  one  individual 
— a  giant  welded  out  of  twenty  men,  be- 
fore whom  the  mob  retreats  in  terror.  In 
far  greater  degree  is  any  individual  em- 
ployer more  helpless  in  the  face  of  un- 
reasonable demands  made  by  an  organ- 
ized body  of  his  employes.  His  very 
weakness  tempts  his  men  to  become  un- 
reasonable. 

Labor  unions  have,  undoubtedly,  a  great 
and  useful  part  to  play.  but.  as  yet,  they 
are  often  led  by  men  who  arc  fanatical  in 
their  enmity  to  all  employers.  One  has 
but  to  read  the  average  paper  published 
hv  hbnr  unions  to  he  aroused  to  the  dan- 
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ger  that  already  exists.  There  must  be 
organized  cflFort  to  meet  the  sophistical 
arguments  of  such  union  papers,  for  some 
of  them  arc  working  incalculable  damage. 
The  pictures  they  paint  are,  indeed,  not 
unlike  those  that  the  Boxers  circulate  in 
China  to  rouse  hatred  against  the  "for- 
eign devils."  The  "foreign  devil"  in 
America  is  the  employer,  the  man  who 
gives  an  eight-hour  day  to  his  men  and 
reserves  a  sixteen-hour  day  for  himself. — 
but  the  men  never  hear  of  his  sixteen 
hours  of  work  or  worry.  He  is  always 
pictured  in  idleness,  a  monster  riding  upon 
the  backs  of  the  poor. 

"Who  are  the  producers  of  America?" 
asks  a  union  paper,  and  it  answers :  "You 
who  use  your  hands,  and  only  you.  The 
rest  are  parasites." 

A  week  ago  the  writer  stood  in  a  field, 
a  field  of  California  wheat,  and  watched  a 
great  machine  cutting  a  swath  of  grain 
thirty  feet  in  width,  and  moving  at  a  speed 
that  enabled  it  to  harvest  eighty  acres  in 
a  day.  Behind  the  machine  lay  heaps  of 
straw,  and  at  short  intervals  lay  the  bags 
of  grain  ready  for  the  market.  Upon  the 
machine  rode  eight  men,  and  had  you 
asked  them  who  had  done  all  this  work 
they  would  have  pointed  at  themselves,  no 
achievement — ten  acres  to  the  man. — for 
ihcy  have  been  taught  to  believe  that  only 
the  man  who  handles  the  tool  is  the  pro- 
ducer. 

Vet  who  can  justly  make  such  claims 
as  this?  Two  thousand  miles  away  from 
these  eight  men  are  other  men  and  other 
machines  and  they  are  mining  and  making 
stctl — steel  such  as. this  harvester  is  made 
of.  Are  they  not  sharers  in  the  credit  for 
this  achievement  on  the  plains  of  Califor- 
nia? Yet  back  of  them  all  are  other  men, 
the  mining  and  the  civil  and  the  mechanic- 
al engineers,  the  inventors  whose  genius  has 
made  possible  the  mining,  the  transporta- 
tion and  the  fabrication  of  the  metal  of 
which  these  harvesters  are  made.  And 
then,  to  come  more  nearly  home,  there 
stood  the  man  who  had  designed  the  me- 
chanism that  these  eight  men  controlled. 
But  even  he  was  not  the  only  essential 
factor,  for  near  by  was  the  man  who 
owned  the  machine  and  markets  the  prod- 
uct— the  farmer.  By  his  frugality  and 
hard  toil  in  early  life  he  has  made  it  po,?- 
sible  for  these  eight  men  to  escape  the 
drudgery  of  cutting  that  grain  by  hand. 
Little  do  they  think,  however,  of  that  as 
they  ride  and  guide  this  steam  leviathan. 
The  least  that  any  of  these  eight  men 
earns  is  three  dollars  a  day.  In  China 
three  men  will  work  for  a  week  and  ge:  ■ 
less,  less  not  merely  in  money  but  in  what 
money  buys.  Are  these  eight  Americans 
so  much  better  workers  than  so  many  Chi- 
namen? Not  a  bit  of  it.  Put  eight  Chi- 
namen on  that  harvester  and  they  will 
soon  learn  to  do  as  well.  Who.  then,  i.» 
the  true  producer  of  these  eighty  odd 
i-res  of  harvested  grain?    The  eight  who 


claim  it  ?  Who  that  pauses  to  analyze  the 
facts  can  fail  to  see  that  the  man  who  in- 
vents, the  man  who  finances  the  inven- 
tion, and  the  man  who  applies  the  invent- 
ed article  are  all  as  truly  producers  as  the 
men  who  use  it  in  its  perfected  form. 

This  is  a  side  of  the  picture  that  labor 
union  organs  never  print.  It  is  time  that 
some  vigorous  organization  began  a  cam- 
paign of  education  among  the  members  01 
labor  unions,  and  what  more  fitting  than 
that  organization  should  be  the  American 
Society  of  Engineering   Contractors? 

On  one  of  our  advertising  pages  will 
be  found  an  application  blank  for  member- 
ship in  the  society.  Will  you  not  sign  it 
now  and  urge  your  friends  to  join? 


The  Cost  of  Four  Frame  Depots. 

This  is  the  first  of  a  series  of  articles 
that  we  shall  publish  on  the  cost  of  rail- 
way buildings.  While  they  are  typical  rail- 
way structures,  still  the  cost  data  will  be 
found  equally  valuable  in  estimating  the 
costs  of  buildings  erected  for  other  pur- 
poses. It  is  a  fact  not  generally  known 
that  the  labor  cost  of  framing  and  erecting 
plain  buildings  averages  from  $10  to  $15 
per  1,000  ft.  B.M.  This  fact  will  be 
clearly  brought  out  in  these  articles,  and  ' 
it  will  be  of  great  assistance  to  anyone 
who  is  called  upon  to  estimate  the  cost  of 
a  plain  frame  building.  W'ages  will  be 
given  in  each  case,  but  the  reader  is  cau- 
tioned against  supposing  that  an  increase 
in  wages  necessarily  involves  a  corres- 
ponding increase  in  cost.  A  high  priced 
carpenter  is  usually  more  efficient  than  a 
low  priced  carpenter,  the  very  fact  that 
he  is  high  priced  often  being  evidence  in 
itself  that  he  is  correspondingly  more  com- 
petent than  the  low  priced  man.  A  con- 
tractor who  pays  $3.50  a  day  for  carpenters 
will  usually  get  more  work  done  for  the 
money  than  will  a  railway  company  that 
pays  $2.50  a  day  for  its  "company  car- 
penters." Railways  have  a  policy  of  pay- 
ing very  low  wages,  under  the  mistaken 
idea  that  they  are  economizing  thereby.  In 
consequence,  they  usually  secure  lazy  or 
incompetent  day  workers.  Perhaps,  with 
their  present  lack  of  system  in  keeping 
costs  of  construction,  the  railways  would 
gain  nothing  by  employing  higher  priced 
men. 

The  work  that  we  are  about  to  describe 
was  done  by  "company  forces,"  carpenters 
receiving  $2.50  for  10  hours.  As  is  usually 
the  case  in  day  labor  jobs,  the  men  were 
very  slow,  but  in  subsequent  articles  wc 
shall  print  standard  plans  and  iteniizeti 
bills  of  materials. 

The  method  of  summarizing  the  costs 
of  buildings  is  our  own.  Records  kept  by 
railways  are  usually  so  jumbled  up  as  to 
be  of  no  use  either  in  comparing  the  costs 
of  similar  structures  or  in  ascertaining 
whether  the  cost  of  any  particular  struc- 
ture has  been  reasonable  or  not.  This  is 
largely  because  the  engineering  department 


is  not  in  charge  of  building  construction, 
or,  if  it  is  in  charge,  the  engineers  take 
little  interest  in  work  which  does  not  seem 
to  be  engineering.  There  is  crying  need 
for  cost  analysis  engineering  in  the  man- 
agement of  all  building  construction,  but 
particularly  on  railways. 

The    cost    of    thoge    plain    frame    depots 
may    be     conveniently     distributed     under 
seven   headings : 
Lumber, 
Shingles, 
Millwork, 
Hardware, 
Paint, 
Masonry, 
Labor. 

The  first  si.x  items  cover  the  mate- 
rials. The  labor  item  can  be  subdivided 
to  suit  each  particular  kind  of  work. 

The  weight  of  each  building  of  standard 
design  should  be  estimated,  so  that  the 
items  of  freight  and  team  haulage  can  be 
accurately  predicted,  but  this  is  rarely  done 
by  railway  companies. 

The  number  of  square  feet  of  ground 
floor  area  should  be  stated,  and  the  cost 
of  each  building  reduced  to  costs  per 
square  foot,  both  in  dollars  and  cents 
and  in  percentages. 

Cost  of  a  24x60  ft.  Depot. — This  was  a 
small  combination  passenger  and  freight 
depot,  of  very  plain  design,  without  a 
masonry  foundation  and  without  plaster- 
ing. The  building  was  one  story,  24x60  ft., 
surrounded  by  a  wooden  platform  in  front 
and  ends,  and  a  cinder  platform  extension. 
This  depot  had  an  area  of  1,440  sq.  ft., 
exclu';ive  of  the  platform,  and  its  cost  was 
as  follows : 
Weight : 

30   M    at   3,300   lbs 99,000  lbs. 

x>  M  shingles  at  150  lbs 3,000  lbs. 

Millwork     1,000  lbs. 

Hardware    i,6oo  lbs. 

1. 100  brick    •■ 6.000  lbs. 

Total— 55  tons    110.600  lbs. 

Lumber : 

8.025  ft    B-  M-    at $  800        S  64.20 

12.806  ft.  B.  M.     \o.     2 

com.   S.  I.  S.  at 8,50  108.80 

1.4C0  ft.  B.  M.,     1     in. 

oak,  at   10.00  14.00 

3,000  ft.  B.  M.,   ^x8ft. 

to  18  ft,  at 1400  42.00 

2.700  ft.  B.  M,     No.    2 

D   siding,  at    14.40  38.88 

1. 100  ft.  B.  M..    No.    3 

flooring,  at   12.00  1320 

832  ft.  B.  M.,    Xo.    I 

flooring,  at 19.10  1589 

30.057    ft.    B.    M.,     total 

lumber    $13-23  av.  $296.97 

Shingles : 
20   M.   shingles  at $110        S  22.00 

Millwork: 
goo  lin.  ft.  miscel.  mould- 
ing  , at   ic        $    000 

22-<  lin.   ft.   5   in.   crown 

moulding,   at 3c  6.75 

1    transom,  3   doors,  9 

windows 24.OO 

Frames    for    doors    and 

windows    16.OO 

Total    millwork..  .  $  55-"5 
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Hardware  : 

8  rolls  tar  paper  at...  75c        $    6.00 

900  lbs.   nails,   at 2''2C            22.50 

Locks,  knobs,  hinges.etc.  9.00 

Total  hardware   S  37.50 

Paint : 

Paint,  23  gals.,  at 70c        $  16.10 

Masonrj- : 

Brickj  1,100,   nt   ',..$8.00  8.80 

Labor: 

Building  depot:* 
38  days  foreman,  at.  .$8o.oomo.  $  98.38 
87  days  carpenter,  at.     2.50  217.50 

51.2  days  helper,  at...     1.75  90.05 

176.2  days   total,   at.  ..$  2.32  av.  $406.38 
Putting  up  ladders : 

2  days   carpenter,   at.  .$  2.50        $    5.00 
Painting  depot : 

14  days  helper,  at....$  1.75        $  24.50 
Building   chimney : 

4  days  mason,  at $  4.00        $  16.00 

Filling  cinders  in  platform  : 
2  days  section   foreman, 

at $So.oomo.  $    3.20 

6  days  labor,  at... 1.05  6.30 

8  days  labor,  total S    9.50 

Tools    $  38.50 

SUMMARY. 

Per 
Totals.  Cent. 

30,057  ft.  B.  M.,  at  $13.23 $296.97      33.2 

20  M.    shingles,    at  $1.10..     22.00        2.4 

Millwork    55-75        6.1 

Hardware .     3750        4II 

23  gals,  paint,  at  70c 16.10        1.8 

1,100  brick,   at   $8.00 8.80        i.o 

Total    materials $437-12      48-6 

176.2  days   labor   building,    at 

$2.32    $406.38      45.3 

2      days      labor,      put      up 

ladders,  at  $2.50. ....       5.00        0.6 

14     days   labor,   painting,  at 

$1.75     24-50        2-8 

4     days       labor,      building 

chimney,   at   $4.00 16.00        i.S 

8  days  labor,  filling  cin- 
ders, at  $i-20   8.50        0.9 

Total  labor   $460.38      51.4 

Total  materials  and  labor.  .$897.50    loo.o 
(Est-)    freight  55  tons,  200 
mi.,    J'jC    ton    mile $  55.00 

$952-50 
Tools     (excessive     in     this 
case    $  38.50 

Grand   total    $990-00 

Per  sq.  Per 

ft.  cent. 

Materials   $0,304  44.2 

Labor    0.319  46.5 

Freight     0.038  5.5 

Tools    0.027  40 

Total    $0,688        loo-o 

It  will  be  noted  that  the  price  of  lumber 
■was  very  low. 

The  total  labor  w-as  $460,  which  is  prac- 
tically $15  per  1,000  ft.  B.  ^^  in  the  depot 
and  platform.  If  we  exclude  the  labor  of 
building  the  chimney,  painting  the  depot 
and  spreading  the  cinder  platform,  the 
labor  cost  $406,  or  about  $13  per  1,000  ft. 
B.  M.,  yet  some  time  was  lost  by  the  crew  . 
waiting    for    lumber   to    arrive.      This   lost 

•The    men    were    "held    up"    waiting    for 
lumber. 
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time  should   have  been   recorded,   but   was 
not. 

Cost  of  Another  24x60  ft.  Depot.— This 
depot  was  similar  to  the  last,  except  that 
7,200  ft.  B.  M.,  of  second-hand  car  sills 
(8x16  in.),  were  used  for  posts  and  string- 
ers of  the  platform.  Grading  of  the  depot 
grounds  was  an  unusually  expensive  item. 
Lumber : 

8,000  ft.  B.   M.,  at  $  8.50 $  68.00 

7,200  ft.  B.  M.,  (8  in.  X 

16  in.)   second-hand  at.     4.00*      28.80 

6,400  ft.  B.  M.,  S.  I.  S.,  at  10.00        64.01 

8,900  ft.  B.  M.,  S.  I.   S., 

I   in.,  at   1200       106.80 

1,050     ft.     B.     M.,     com. 
floor,  at  12.50        13.12 

3,600     ft.     B.     M.,     com. 

ceiling,   at   12.50        45.00 

900     ft.     B.     M.,     clear 
floor,  at 21.00        18.90 

2,600     ft.     B.     M.,     drop 

siding  No.  2,  at 21.00        54.60 

300  ft.  B.  M.,  com.  ceil- 
ing,  at    15.00  4.50 

38,950     ft.     B.     M.,     total 

lumber .$403.72 

Shingles : 
23  M.  shingles,  at $  1.60    $36.8.3 

Millwork : 

1,200    lin.    ft.    molding,    at 

J-4C  av $    g.oo 

Doors    and    windows    and 
frames    70.00 

Total  millwork   $  79.00 

Hardware : 

5  rolls  tar  paper  at 70c     $    3.50 

Locks,  knobs,  hinges,  etc.  .  6.00 

1.400  lbs.   nails,  at 254c        3500 

Total  hardware   $  44.50 

Paint: 
.     34  gals,   paint,   at    . .  . 75c    $  25.50 

16  gals,  boiled  oil  and  turp.  9.00 

10  gals.       Roger's       black 
paint,  at  $  2.00        20.00 

Total   paint    $  5450 

Masonry: 
I   M.  brick   $    8.00 

Labor : 

Unloading  lumber : 
2  days,  carpenter,  at....$  2.50    $     5.00 
7  days,    helper,    at 2.00         14.00 

9  days,  total,  av.  at 2.10    $  19.00 

Building  and  painting  depot : 
33  days,  foreman,  at  $80.00 
month    $86.66 

140.2  days,  carpenter,  at.  .$  2.50      350.50 
74.1   days,  helper,  at 2.00      148.20 

247.3  days,  total,  av.  at...$  2.41     $585.36 

Grading  depot  grounds : 

5  days,   section   foreman, 

at  $65.00  month $  10.45 

153  days,  section  men,  at.$  1. 10      168.45 

158  days,  total  grading $178.90 

Tools    $  26.00 

SUMMARY. 

Per 

Materials :                                     Totals,  cent. 

38,950  ft.  B.  M.,  lumber.  .$  403.72  32.7 

23  M.  shingles,  at  $1.60. .       36.80  3.0 

Millwork    79-0O  6.3 

Hardware    44  3°  .3  "^ 

44  gals,  paint,  and  16  gals. 

oil  and  turp. 54- 5o  44 
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1 ,000    brick    8.00        0.6 

Total   materials    $   626.52       51.0 

Labor: 
9  days,  unload  lumber,  ^t 

$2.11     $      19.00         I 

247.3     days,     building,    at 
?2-4i    585.36      47-4 

Total  labor  $   604.36      49.0 

Total  materials  and  labor.$i,230.88     lOO.o 
Freight,  70  tons  at  $l.oo. .        70.00 

Tools    26.00 

Grading  depot  grounds  . .      178.90 

Grand  total    $1,505.78 

Cost  per  Per 

sq.  ft.  cent. 

Materials     $0,436  41.7 

Labor 0.420  40.2 

Freight     0.049  4,7 

Tools    0.016  1.6 

Grading    0.124  n-S 

Total  $1,045      loo.o 

It  will  bi  noted  that  the  labor  on  the 
depot,  exclusive  of  grading  the  grounds, 
amounted  to  $604.  This  is  a  trifle  mori; 
than  $15.50  per  1,000  ft.  B.  M. 

It  will  be  noted  that  the  paint  for  this 
depot  cost  four  times  what  paint  cost  for 
the  other  depot,  indicating  the  necessity 
of  so  classifying  costs  as  to  enable  com- 
parisons to  be  quickly  made  with  a  view 
to  discovering  "leaks." 

Cost  of  a  30x48  ft.  Depot. — This  depot 
has  the  same  area,  1,440  sq.  ft.,  as  those 
previously  described,  but  is  wider  and 
shorter.  The  labor  of  building  this  depot 
cost  $542,  which  is  equivalent  to  a  little 
more  than  $13  per  1,000  ft.  B.  M,  The 
itemized  cost  was  as  follows : 

Weight :  Lbs. 

41  M  at  3.300  lbs 135.300 

21  M  shingles,  at   150  lbs 3ii5o 

Millwork    1,000 

Hardware    1,600 

1,000   brick    6,000 

6,   bbls.    cement 2,400 

Weight,  75  tons   149,450 

Lumber : 

10,255  ft.  B.  M.,    at    $7.00    $71.79 

10,940  ft.  B.  M.,  S.  I.  S.  2E    7.50        82.05 

3,920  ft- B.  M.,  S.  I.  S 7.50        29.46 

4,600    ft.    B.    M.,    No.    2 

boards ii.go        54'.74 

2,800  ft.  B.  M.,  1x6  siding  14.00        39.20 
1,100  ft.  B.  M.,  1x4  floor- 
ing, D.   M 19.00        20.90 

1,700     ft.     B.     M.,     2x6 

selected,  D.  M 8.50        I4.4'5 

139   ft.  B.   M.,   S.  4   S., 

No.  2  clr 17.00  2.36 

568  ft.  B.  M.,  S.  L  S...   10.00  5.68 

200  ft.  B.  M.,  S.  4  S... .  19.00         7.28 
4,437  ft.  B.  M.,  8  in.  X  16 

in.,  S.   H 4.00        17.75 

40,729  ft.  B.  M.,  total  av..     8.50      345.60 
21   M.   shingles    $  1.75    $  36.75 

Millwork : 

1.380  lin.  ft.  molding  at  ^c $     10.35 

Windows,   doors,   and   frames 48.00 

Total $  58.35 

Hardware : 

II   rolls  tar  paper  at  65c $    7.15 

750  lbs.   nails  at  i'/ic 16.90 

Locks,   knobs,   hinges,   etc 5.60 


Misci'llanccius  ...       9.60 

T.ilal $  39.25 

r^iint : 
30  sals,  oiitsidf  paint  at  60c $  18.00 

20  gals,  inside  paint  at  850 y-.oo 

Total  $  35.00 

Masonry : 

i.ooo  brick  at  $9.00. .  • $    9.00 

24  sacks  cement  at  $1.00 24.00 

3  sacks  lime  at  60c 1.80 

Total     $  34.80 

Labor: 

Unloading  material : 

I  day  foreman  at  $80.00  nionth.$     2.67 

5  day  carpenters  at  $2.50 12.50 

10  day  helpers  at  $2.00 20.00 

16.  total  av.  $2.20. $  35.17 

Pnt  in  foundation : 

5  day   carpenters   at  $2.50 $  12.50 

4  day  helpers  at  $2.00 8.00 

9,  total  av.  $2.30 $  20.50 

Bm'lding  depot ; 

27      days,  foreman,  at  $80.00 $69.77 

87.5  days,   carpenter,  at  $2.50 218.75 

50.5  days,      helper,    at    $2.00 101.00 

165  days,  total   av.  $2.36 $389.52 

Painting  depot: 

6  days,   carpenter,  at   $2.50 $  15.00 

9     days,   helper,   at  $2.00 18.00 

15  days,  total  av.  $2.20 $  33.00 

Excavating  for  platform  and  privy : 

9  days,  helper,  at  $2.00 $  18.00 

Unloading   cinders   and   build   cinder    plat- 
form : 

1S.5  days,  helper,  at  $2.00 $  37.00 

Building  chimney : 

1.5  days,  bricklayer,  at  $3.50.  .....$    5.25 

2.0  days,   helper,  at  $2.00 4.00 

3.5  days,  total  av.  $2.70 $    9.25 

Tools     $  60.00 

SUMMARY. 

Per 

Materials :  Totals,  cent. 

40,729  ft.   B.  M.,  at  $8.50.  .$  345.60    31.8 

21  M.  shingles  at  $1.75- ■  •       36.75      .34 

Millwork    58.35       5.3 

Hardware     39-25      35 

Paint     35.00      3.2 

Masonry     34-80      3.2 

Total $    549-75    50-4 

Labor : 

16  days,  unloading,  $2.20..$     35.17      3.2 
9  days,  put  in  foundation, 

at  $2.30   20.50  1.9 

165  days,  build  depot,  $2.36  389.52  35.8 
15  days,  paint  depot,  $2.20.  3300  3.0 
9  days,  excavation,  $2.00. ,  18.00  1.6 
18.5  days,  build  cinder  plat- 
form.  $2.00   37.00  3.3 

3.5     days,     build     chimney, 

$2.70     9.25  0.8 

Total  labor   $    542.44    49.6 

Total    materials  and  labor  1,002.19  loo.o 
Tools   (excessive)    60.00 

Total    $1,152.19 

Freight,   75  tons,  200  mi., 
at  Yzc  ton  mile 75-00 

Grand    total    $1,227.19 

Cost  per  Per 

sq.  ft.  cent. 

Materials    $0,385  44.8 

Labor    0.378  44.0 

Tools    0.042  5.0 
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Kreight 0.052  6.2 

Total     $0,857         1000 

CosI  of  a  30x60  fl.  Depot. — This  depot  is 
of  the  same  general  type  as  the  others, 
but  larger,  having  an  area  of  1,800  sq.  ft. 
It  will  be  noted  that  it  contains  a  large 
amount  of  second-hand  car  sills  (15,200 
ft.  B.  M.),  used  in  building  the  platform. 
The  lalxjr  cost  was  $714,  or  nearly  $12  per 
I.ooo  ft.  B.  M.  The  labor  of  painting  the 
depot  was  very  high.  The  cost  of  the 
paint  was  not  $20.  yet  the  labor  of  painting 
was  nearly  $70. 

The  itemized  cost  of  the  depot  was  as 
follows : 

Weight :  '  Lbs. 

6t,ooo  ft.   P>.   M..   at  3.300 201,000 

26  M.  shingles,  at  150. 3,900 

Millwork    1,000 

Hardware     1,600 

Brick    6,000 

Stone     21,600 

Total  weight,   118  tons 235,100 

Lumber : 

8.108  ft.  B.  M.,   at   $8.50 ...,$51.92 

6,912  ft.  B.  M.,    at   $8.50 58.7=; 

1.440  ft.  B.  M.,  S.  I.  E.,  $8.50 12.24 

3.700  ft.  B.  M..   boards,   $8.50 3145 

4.300  ft.  B.  M.,  S.  I.  S.,  $9.00 38.70 

9,189  ft.  B.  M.,  S.  I  S.,  $9.00 82.70 

10,900  ft.  B.  M.,  No.  2  floor,  ceiling, 

and   siding,  $18.50 201.65 

408  ft.  B.  M.,  No.  2,  S.4  S.  $26.00  10.63 

836  ft.  B.  M.,  S.   I   S.,  $25.00 20.90 

70  ft.  No.  2  S.  4  S.,  $1.00 2.17 

15.200  ft  B.M..  8  in.  X  16  in.,  S.  H. 

(for   platform),   $4.00    60.80 

61,063  ft.  B.  M.,  total  av.   $8.73 $531.91 

Shingles ; 
26  M.  shingles,  $1.72 $  45.00 

Millwork: 

1.540  It.  moulding  at  ic $  l5-40 

6  doors,  9  windows  and   f rallies,  ,     60.60 

Total     $  76.00 

Hardware : 

II    rolls    bidg.    paper,    57c $    6.27 

900   lbs.    nails,    2^c. 22.50 

Locks,   knobs,   hinges,   etc 21.00 

Total  $  49-77 

Paint : 

13  gals.  O.  B.  paint,   50c $    6.50 

14  gals,  boiled  oil,  37!^c 5.25 

16  gals,  inside  paint,  50c 8.00 

Total    1975 

Masonry: 

I.ooo  bricks,   $9.00    $    9.00 

144  cu.  ft.  undressed  stone,  70c,,.   100.80 
jyi  bbls.  lime,  85c 1.28 

Total     $111.08 

Labor ; 

Unloading  material : 

6.5  days,  carpenter,  $2.50......$  16.25 

17.7  days,  section  men,  $1.15.,.     20.35 

24.2  days,  total  av.  $1.50 $  36.60 

Trucking*  lumber : 

I      day  foreman  at  $80.00  mo....$    2.S5 

5       days,   carpenter,   $2.50 12.50 

29.5  days,  helper,  $2.00 5900 

35.5  days,  total  av.  $2.09 $  74.08 

•Note. — Track  was  a  lone  distance  from 
depot. 
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Clearing  snow  of!  timber : 

3  days,  helper,  at  $2.00 $    6.OO 

Erecting  depot : 

21  days,   foreman,  $80.00  mo $  54.19 

'114  days,   carpenter,  $2.50 285.00 

24  days,   helper,  $2.00 48.00 

159  days,   total  av.  $2.44 $387.19 

Painting  depot : 

2  days,  foreman,  $So.oo  mo $    5.16 

I   <lay,   carpenter,  $2.50 2.50 

31    days,   helper,   $2.00 62.00 

34   days,   total   a  v.   $2.05 $69,66 

Unloading  cinders : 

10.8  days,  section  foreman,  $55.00.$  19.19 
7.0  days,  section  laborers,  $1.20..       7.95 

15. 1  days,   section   laborers,  $1.05.      15.90 

32.9,   total   av.   $1.30. . $  43.04 

Build  platform: 

7      days,   foreman,  $80.00 $  18.07 

17.6  days,  carpenter,  $2.50 44-0O 

1 1.2  days,  helper,  $2.00 2240 

35.8  days,  total  av.  $2.36 $  84.47 

Build  privy : 

5.4  days,  carpenter,  $2,50 $  13.50 

Tools     $  51.00 

SUMM.ARY. 

Per 

Materials :                                   Totals,  cent. 

61,063   ft.   B.   M.,  $8.73...$   531.91  34.4 

26  M.  shingles,  $1.72 4'5.00  2.9 

Millwork     76.00  4.9 

Hardware     49.77  3.2 

Paint 19.75  1-3 

Masonry    111.08  7.2 

Total     $   833.51       53.9 

Labor : 

24.2  days,   unload,  $1.50.$     36.60        2.4 
35.5  days,  trucking,  $2.09        74.08        4.7 
3.0     days,     clear     snow 

$2.00     6.00        0.4 

159.0     days,     erect     depot 

$2.44 387-19      25.0 

34.0     days,     paint     depot 

$2.05     69.66        4.5 

32.9  days,  unload  cinders 

$1-30     4304        2.S 

35.8  days,  build  platform, 

$2.36 84-47         5.5 

5.4     days,     build     privy, 

$2.50     13.50        0.8 

Total     $   714-54      46.1 

Total  materials  and  labor.$l, 548.05 
Tools    •  - 51.00 

Total     $1,598-05 

Freight,    118    tons 118.00 

Grand    total    $1,716.05 

Cost'  per  Per 

sq.  ft.  cent. 

Materials     $0,463  4S.6 

Labor    O.397  41-6 

Tools    0.028  2.9 

I'rcight 0.066  6.9 

Total    $0,954        lOo.o 


.An  appropriation  of  approximately  $46,- 
845.000  has  been  passed  by  the  Russian  gov- 
ernment for  rolling  stock  for  the  years 
1907-1011  for  the  government  railways. 


The  total  railroad  property  in  Wiscon- 
sin according  to  the  annual  assesment  of 
the  State  Tax  Commission  is  valued  at 
$256,000,000.    The  total  tax  is  $2,801,685. 


August  28.  1907. 


ENGINEERING-CONTRACTING 


127 


Methods  of  Quarrying  Granite  in  Aber- 
deenshire, Scotland. 

BY    WILLIAM    SIMPSON. 

(Continued  from  Aug.  21  issue.) 
Haulage. — The  materials  when  hoisted  to 
the  surface  are  disposed  of  to  different 
parts  of  the  quarry  bank  by  a  system  of 
railways.  In  every  granite  quarry  there  is 
a  large  quantity  of  excavated  material  of 
no  immediate  commercial  value,  but  which 
.las  to  be  disposed  of.  and.  accordingly,  the 
larger  Aberdeenshire  quarries  are  sur- 
rounded by  enormous  banks  of  waste  stone. 


bank.  The  high-level  lines  of  the  sett- 
maker's  yards  are  not  usually  connected  di- 
rectly to  the  low-level  lines  at  the  bank, 
and  setts  after  being  made  and  weighed 
are  placed  on  the  low-level  lines  by  the  ca- 
bloway  for  conveyance  to  the  loading  banks 
or  sett  stacks.  In  some  quarries,  however, 
the  sett-maker's  yards  are  connected  to  the 
low-level  lines  by  a  steep  self-acting  incline, 
as  at  Tom's  Forest  Quarry.  The  low-level 
system  of  railway  lines  is  usually  laid  at 
the  level  of  the  quarry  bank,  and  connects 
up  the  bank  cranes  and  cableways  with 
the   dressing   yards,   loading   banks,   work- 
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Fig.  9 — Quarry   Wagon  with   Slewing    and   Tipping 

The  cableways  usualjy  di^ose  of  this 
surplus,  and  the  waste  banks  are  gradually 
pushed  outwards  from  them,  away  from 
the  quarry,  and  ultimately  form  in  most 
quarries  the  sett-maker's  yards,  Fig.  2 
(page  3).  From  each  cableway  a  system  of 
high-level  railway  lines  is  laid  out  upon 
this  area  in  fan  shape,  leading  to  the  sett- 
maker's  stands  and  waste  tips.  The  lines 
converge  upon  the  cableway  by  a  neck  of 
single  railway,  which  terminates  upon  a 
loading  platform  with  siding  accommoda- 
tion for  one  or  two  empty  wagons.  Fig. 
8.  The  whole  of  the  high-level  lines  may 
be  joined  up  to  form  one  large  yard,  served 
by  one  or  more  cableways,  as  at  Sclattie 
Quarry,  or  separate  yards  may  be  used, 
according  to  the  nature  of  the  accommoda- 
tion at  the  quarry  bank.  The  wagons  con- 
veying stone  are  hauled  entirely  by  manual 
labor,  and  the  lines  are  laid  out  with  fall- 
ing gradients  from  the  cableways  to  enable 
the  loaded  wagons  being  run  out  with  little 
effort.  To  further  complete  the  general 
usefulness  of  the  cableway  a  low-level  line  is 
usually  laid  from  it  to  connect  up  to  the 


Frame. 

shops  and  main  inclines,   either  directly  or 
by  branch  lines. 

Wagons. — The  quarry  waste  and  smaller 
kinds  of  dressed  stones  are  hoisted  from 
the  floor  in  steel  skips  measuring  5  ft. 
square  by  15  ins.  deep,  and  these  are  placed 
directly  upon  wagons  for  conveyance.  The 
type    of    wagon    for    this    purpose    has    no 


quarry  lines  is  laid  with  flat-bottomed  rails 
on  cross  sleepers,  and  the  gage  is  usually 
about  3  ft.  6  ins.    The  rails  are  3%  ins.  to 

4  ins.  deep,  in  lengths  of  about  20  ft.,  and 
the  cross  sleepers  are  of  Scotch  fir,  bVt 
ins.  wide  by  2^/2  ins.  thick,  and  5  ft.  long, 
spaced  about  3  ft.  apart.  The  rails  are 
spiked  to  the  sleepers  with  claw-headed 
spikes,  two  to  each  rail,  and  in  the  belter- 
class  roads  the  joints  are  made  with  fish- 
plates about  IS  ins.  long  and  ;^-in.  thick, 
and  four  fish-bolts.  In  the  more  temporary 
roads  the  rails  are  simply  spiked  down  at 
the  ends  to  a  rather  broader  sleeper.  The 
branch  lines  are  connected  by  points  and 
crossings,  as  the  wagons  are  too  heavy  to 
be  manipulated  on  plates,  but  wagon  turn- 
tables are  sometimes  used  where  the  .space 
is  limited.  The  points  and  crossings  are 
made  out  of  the  rails  of  the  permanent  way 
in  the  quarry  workshop,  and  rails  arc 
curved  by  "crowing."  The  switches  are  5% 
ft.  to  7H  ft.  long,  tapering  off  from  the 
full  rail  section  at  the  heel  to  ^<-in.  thick 
at  the  point,  and  the  crossings  are  4  ft.  to 

5  ft.  long,  made  by  mitering  two  rails  and 
riveting  up  the  points,  or  by  welding  up 
the  two  rails  solid.  In  the  better  kinds  of 
permanent  way  the  switches  are  suspended 
by  fish-plates  at  the  heel,  but  another 
method  is  to  pivot  the  last  two  rails  of  the 
main  track  at  a  connection,  so  that  they 
can  be  thrown  out  or  in,  after  the  manner 
of  switches,  to  lead  to  the  branch,  or  re- 
store the  main  track  as  desired.  Owing  to 
the  confined  space  at  many  of  the  quarries 
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Fig.  10 — Incline  at  Tom's  Forest  Quarry. 

body,  but  consists  only  of  an  under  frame.       .>:liarp    curves    are    used, 

on  which  is  placed  a  slueing  frame  and  a 

tipping  frame,   all  of  timber,   Fig.   9.     The 

slueing  and  tipping  frames  are  independent 

of   each   other,   and   are   secured  by   locks, 

and  the  tipping  frame  is  nicely  balanced  and 

provided    with    projecting    hand-shafts,    so 

that  little  effort  is  needed  to  tilt  the  frame. 


HnuJiri'^ 


^2iS:;dtnS  Baiik 


Fig.  11 — Track  System 

general  railway  system  of  the  quarry  bank, 
so  that  ashlar  and  other  stones  dressed  on 
the  quarry  floor  can  be  hoisted  and  dis- 
posed of  by  the  cableway  to  any  part  of  the 


•Abstract  of  a  paper  read  before  the  In- 
stitution of  Mechanical  Engineers  of  Great 
Britain  at  the  Aberdeen,  Scotland,  meeting 
in   July.    1907. 


Winding 
Dniin. 


on   Tom's   Forest  Incline. 

Materials  can  thus  be  shot  from  the  skips, 
either  as  a  simple  end  tip.  or  radially  as 
desired.  At  a  few  of  the  quarries  a  side- 
tip  wagon  with  bo.x  body  is  used  for  sup- 
plying stone  to  the  stone-breaking  ma- 
chines. 

Railivays. — The    permanent    way    of    the 


curves  are  used,  and  the  wagon 
sliown  on  Fig.  9  can  be  worked  on  curves 
of  20  ft.  radius. 

Inclines. — In  many  of  the  .\berdeenshire 
quarries  the  materials  are  lowered  to  a 
main  line  of  railway  by  inclines.  Self-act- 
ing inclines  are  usual,  but  at  Kemnay  Quar- 
ries the  main  incline  to  No.  i  Quarry  is 
worked  directly  by  a  steam-winding  engine 
at  the  top.  This  incline  accommodates  the 
wagons  of  the  Great  North  of  Scotland  Ry., 
which  are  hauled  up  to  the  quarry  from  the 
main  line,  and  loaded  directly,  connections 
being  made  between  the  main  incline  and 
branch  lines  at  the  quarry  bank  by  loops 
and  wagon  turntables.  The  incline  ascends 
at  right  angles  to  the  main  line  of  rail- 
way, but  is  curved  in  the  upper  part,  and 
the  wire  ropes  are  guided  between  horizon- 
tal and  vertical  rollers  fixed  to  the  sleepers. 
A  turntable  is  provided  at  the  foot  of  the 
incline  for  assembling  the  wagons  in  the 
Paradise  sidings,  which  are  laid  out  paral- 
lel to  the  main  line. 

Of  the  self-acting  inclines  that  of  Tom's 
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Forest  Quarry  may  be  lakcn  as  generally 
typical.  This  quarry  is  situated  in  the  Al- 
ford  Valley,  near  that  of  Kemnay,  at  a 
lii-ii;ht  of  abmit  :!7o  ft.  above  sca-lcvci.  and 


ing  lope  is  guided  on  the  straight  parts  of 
the  track  by  horizontal  rollers,  and  on  the 
curved  parts  by  horizontal  and  vertical  roll- 
ers, arranged  as  shown  in  Figs.  13  and  14. 


Fig.  12— Haulage  Rope    Pulleys  at  Top    of    Incline. 


the  materials  are  lowered  by  an  incline 
about  one-third  mile  long  to  the  loading 
bank  at  Ratchill  siding  of  the  Great  North 
of  Scotland  Ry.,  a  height  of  about  130  ft.. 
Fig-.  10.  The  track  is  partly  straight  and 
partly  curved,   and   is   laid   out   with   steep 


The  train  usually  consists-  of  three  wagoni 
each  way,  built  with  underframes  similar 
to  that  of  Fig.  9,  on  which  the  iron  spikes 
are  placed,  or  timber  boxes  lined  with  sheet 
iron.  The  loaded  train  weighs  about  12 
tons,    and    the    incline    works    exceedingly 


Top  of  huhnt 

PassUu]  pin-' 
Fig.    15 — Plan    of    Incline    at    Toi-n's    Forest   Quarry. 

tJK-  munininn  speed  being  6  miles  per 


gradients  at  top  and  bottom,  and  a  long  flat 
gradient  between,  the  maxinunii  and  mini- 
mum gradients  being  i  in  5^  and  i  in 
27'/4.  The  permanent  way  consists  of  three 
rails  only,  laid  on  cross  sleepers,  but  a 
wagon  passing  place  or  loop  is  provided  in 
tile  middle  of  the  length  of  the  incline,  with 
complete  double  tracks.  Fig.  10.  AX  the  top 
and  bottom  of  the  incline  the  three  rails 
converge  into  a  single  track  of  two  rails, 
leading  respectively  to  the  quarry  and  to 
the  loading  bank  alongside  the  railway.  Fig. 
II.  The  machinery  consists  simply  of  two 
horizontal  pulleys,  placed  at  the  top  of  the 
incline,  round  which  the  hauling  is  coiled 
once,  and  are  controlled  by  hand  brakes. 
Fig.  12.  The  empty  train  is  attached  to 
one  end  of  the  hauling  rope  at  the  foot  of 
the  incline,  and  the  full  train  to  the  other 
end  at  the  top,  and  in  descending  the  fwll 
train  brings  up  the  empty  one.     The  haul- 


liour  on  the  flattest  gradient  of  i  in  275^. 
The  materials  are  transferred  by  cranes  at 
the  loading  Ixnik  into  railway  wagons  for 
despatch. 
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vcyed  by  carls  or  traction  engines  to  the 
nearest  railway  station,  or  to  Aberdeen  for 
shipment.  In  such  cases  service  roads  to 
t.he  quarries  have  been  made  from  the  near- 
est public  road,  and  are  maintained  by  the 
quarry  owners,  while  a  scries  of  cart  roads 
is  arranged  at  the  quarry  bank  to  give  ac- 
cess to  the  various  loading  banks,  as  at 
Rubislaw  Quarry  where  stones  are  con- 
veyed entirely  by  road.  Access  from  the 
bank  to  the  quarry  floor  for  workmen  is 
got  by  one  or  more  sets  of  fenced  timber 
stairs,  arranged  with  landings,  and  secured 
to  the  quarry  wall,  except  in  the  case  of 
No.  I  Quarry,  Kemnay,  where  a  two-cage 
lift  is  used,  actuated  by  wire  ropes  from  a 
winding  engine. 

Stoiie  Dressing. — Granite  stone  is  cut  and 
dressed  at  the  Aberdeenshire  Quarries  into 
large  blocks  for  engineering  and  monumen- 
tal purposes,  ashJar  for  engineering  and  do- 
mestic building  work,  and  paving  setts, 
while  rubble  stone,  road  metal,  and  crushed 
granite  are  amongst  the  other  products. 
After  a  blast  a  careful  examination  is  made 
of  the  rock  brought  down  with  a  view  of 
obtaining  the  greatest  quantity  of  saleable 
stone  at  the  highest  value.  The  large  pieces 
are  set  aside  to  be  cut  into  engineering  and 
monumental  blocks,  and  in  descending  or- 
der of  size  and  quality  the  rock  is  appor- 


Fig.  13 — Horizontal  and  Vertical 
Roller, 
tioned  to  the  various  uses  already  enume- 
rated. Large  stones,  beyond  the  power  of 
the  lifting  appliances,  after  being  tumbled 
on  the  floor,  are  split  up  into  smaller  pieces 
by  a  small  charge  of  gunpowder,  or  by 
"plu.?  and  feather,"  which  consists  in  bor- 
ing a  number  of  holes  about  J^-in.  diam- 
eter, 5  ins.  deep  and  5  ins.  apart,  and  in- 
serting therein  a  series  of  steel  "plugs"  or 
wedges  between  steel  "feathers"  or  splints 
of  steel  for  the  purpose  of  wedging  the 
halves  of  the  stone  apart.  The  line  of  the 
holes  is  selected  with  particular  reference 
to  the  grain  of  the  stone,  as  all  .\berdeen- 
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Fig.    14 — General    Plan   of   R 

Roads  and  .tcii'sscs. — Not  a  few  of  the 
Aberdenshire  quarries  are  entirely  isolated 
from  railways,  and  stones  require  to  be  con- 
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ope   Guide    Rollers   on    Curves. 

shire  granites  liave  at  least  one  easy  way 
of  splittin.g.  which  is  in  the  direction  of  the 
.grain,  and  some  have  two,  as  at   Kemnay. 
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The  "plugs"  are  driven  siniultaneously 
home  by  sledge  hammers,  and  in  large 
stones,  the  "plugs"  are  assisted  by  a  few 
longer  steel  wedges  in  deeper  holes.  The 
huge  blocks  which  can  be  cleanly  split  in 
two  by  this  simple  method  are  remarkable, 
provided  that  the  holes  are  well  removed 
from  the  edges.  The  "plug"  drilling  is  us- 
ually done  by  hand,  but  both  at  Kemnay 
and  Rubislaw  Quarries  compressed  aijr 
hand-drills  of  the  pneumatic  hammer  type 
are  used.  Stones  for  monumental  purposes 
are  usually  long  and  thin,  and  the  "plug" 
and  "feather"  method  of  splitting  is  not 
generally  applicable.  For  such  stones  a 
small  portable  rock  drill,  mounted  on  a  tim- 
ber frame  over  the  stone  is  used  to  drill  the 
"plug"  holes  right  through  from  side  to 
side,  at  5  ins.  centres,  when  the  selvage  can 
then  be  wedged  off  with  certainty.  Slabs 
of  rock  only  18  ins.  thick,  7  ft.  deep,  and 
14  ft.  to  15  ft.  long  can  thus  be  success- 
fully prepared,  the  holes  being  drilled  the 
deep  way  of  the  stone,  and  leave  little  sur- 
plus material  to  be  removed  in  fine  dressing 
or  polisliing. 

Further   dressing  of   stones,   however,   is 
not  undertaken  at  the  quarries,  with  the  ex- 
ception of  those  belonging  to  the  Messrs. 
Fyfe,    and    the    materials    intended    to    be 
highly   finished    are   sent   to   the   Aberdeen 
and   Peterhead   stone-cutting  and  polishing 
works,  which  form  a  large  and  important 
part  of  the  granite  industry,  quite  separate 
from  quarrying.     At   Messrs.   Fyfe's  quar- 
ries  special    facilities   are  provided   for   the 
preparation  of  stones  of  the  largest  dimen- 
sions for  engineering  purposes  in  the  form 
of  drafting  floors  and  dressing  sheds,  and 
stones   are   despatched   from   their  various 
quarries   completely  dressed   and   ready   to 
be  built  into  place.     Stones  for  ashlar  work 
are   split   by   "plug  and   feather"   from   the 
smaller    size    pieces    of    blasted    rock,    and 
blocked  roughly  to  size  by  hammer,  but  are 
not  further  dressed  at  the  quarry  unless  so 
required.     The  stone  for  granite  setts  is  se- 
lected   from   the    smaller   rough   materials, 
and  is  split  by  "plug  and  feather"  on  the 
quarry   floor   into   blocks   containing   about 
enough  material  for  two  or  three  setts.   The 
standard  size  of  paving  sett  is  6  ins.  deep, 
3/2   ins.    wide,   and   from  7  ins.   to   10  ins. 
long,    but    other   sizes    are   made   down    to 
cubes  of  4  ins.,  or  as  ordered.     Out  of  the 
blocks  the  sett-maker  forms  by  hand  ham- 
mer the  nearest  standard  sizes  of  setts,  tak- 
ing advantage  of  the  natural   cleavage   of 
the  stone  as  far  as  possible,  but  with  a  bad 
cleaving  stone  there  is  a   large  amount  of 
waste,    and    the    setts    are   correspondingly 
difficult  to  make.    Small  size  setts  are  more 
costly  to  make  than  large,  as  they  cannot 
be  held  properly,  and  there  is  more  waste 
of  stone.     The  setts  are  deposited  in  sepa- 
rate heaps  according  to  size  beside  the  sett 
maker,   and   are   weighed   upon   a  portable 
weighing    wagon    running    on    the    quarry 
railways   before   being   taken    over   by   the 
quarry-master. 

Stone    Breaking. — A    large    quantity    of 
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stone  is  broken  at  the  quarries  for  road 
making,  railway  ballasting,  and  concrete 
work.  The  broken  stone  usually  falls  by 
yra\ity  through  shoots  into  bins.  The  stone 
breakers  are  supplied  with  selected  rubble 
stone  direct  from  the  quarry  by  means  of  a 
cableway,  the  stone  being  carried  in  steel 
skips  which  are  tipped  from  the  high  level 
platform  into  hoppers  leading  to  the  ma- 
chines. The  broken  stone  is  screened  out 
into  various  sizes  of  metal  by  horizontal 
revolving  screens,  and  drops  into  iron 
shoots  leading  to  the  different  compartments 
of  the  bin,  or  directly  into  railway  wagons. 
This  method  is  economical  of  labor  and  re- 
quires the  attendance  of  only  two  men  at 
the  hoppers.  The  stone  breakers  used  are 
of  the  Baxter,  Marsden,  Blake,  and  Im- 
proved Blake  types  driven  by  steam,  except 
at  Rubislaw  Quarry,  where  electricity  is 
the    motive    power. 

Quarry  IVorkshops.— Every  quarry  has 
its  own  workshop,  the  essential  feature  be- 
ing a  smithy.  At  the  larger  quarries  the 
workshops  are  of  considerable  size  and 
comprise  smiths',  fitters'  and  carpenters' 
shops,  with  stores  for  patterns  and  spare 
gear.  The  largest  workshops  are  at  Kem- 
nay Quarries,  where  the  smithy  has  16 
fires  and  three  seam  hammers,  and  the 
fitting  shop  is  equipped  with  turning  lathes 
and  planing  and  drilling  machines.  At 
Rubislaw  Quarry  the  power-hammer  is 
operated  by  compressed-air.  The  mainte- 
nance of  the  whole  quarry  plant  and  tools 
is  undertaken  by  the  workshops,  and,  as 
most  of  the  quarries  are  situated  far  from 
Aberdeen,  it  is  essential  that  a  breakdown 
can  be  dealt  with  on  the  spot. 

Power  Supply. — The  quarrying  operations 
at  the  whole  of  the  Aberdeenshire  quarries, 
with  the  exception  of  Rubislaw  Quarry, 
are  carried  out  by  steam  power,  and  the 
supply  is  obtained  in  most  cases  from  a  cen- 
tral boiler  house  situated  on  the  quarry 
bank.  A  main  steam  pipe  is  carried  round 
the  bank  to  supply  the  hoisting  and  other 
machinery,  and  another  main  is  carried 
dow-n  the  face  of  the  quarry  at  a  convenient 
point  to  supply  the  machinery  on  the  floor 
The  latter  main  is  of  steel  with  screwed 
flanges,  and  is  usually  suspended  by  wire 
ropes,  and  forms  a  source  of  constant 
trouble  from  its  inaccessibility.  The  long 
lines  of  steam  pipes  also  result  in  consider- 
able loss  of  pressure,  and.  as  coal  is  a 
costly  item,  owing  to  the  long  carriage,  the 
supply  of  steam  power  figures  high  in  the 
working  expenses.  With  a  view  to  econ- 
omy in  this  respect,  the  proprietors  of  Ru- 
bislaw Quarry  have  recently  converted  their 
power  supply  from  steam  to  electricity. 
Being  advantageously  situated  in  the  sub- 
urbs of  the  City  of  Aberdeen,  the  supply 
of  electricity  has  been  taken  from  the  cor- 
poration without  incurrring  the  expenses  of 
the  initial  cost  of  a  generating  plant  and  its 
subsequent  maintenance.  The  quarry  main 
is  taken  off  the  corporation  cable  in  Queen's 
Road  into  the  quarry  offices  close  at  hand. 


129 

and  there  protected  by  automatic  switches 
and  metered  before  passing  to  the  main 
switchboard,  which  is  situated  in  the  ma- 
chinery house  of  the  20-ton  crane  at  the 
quarry.  The  distribution  is  made  from  the 
switchboard  by  bare  copper  wires,  forming 
a  "ring  main"  round  the  quarry,  carried  on 
poles  with  porcelain  insulators,  and  dis- 
tributed to  the  various  machines  at  conve- 
nient points.  The  supply  from  the  corpora- 
lion  main  is  by  direct  current,  at  440  volts, 
and  a  total  of  1,000  H.  P.  in  machines  has 
been   installed. 


Cost  of  Shop  Drawings  for  Structural 
Iron  and  Steel/'' 

The  following  data  were  gathered  by  the 
writer  while  in  charge  of  the  Drafting  De- 
partment of  A.  Bolter's  Sons'  Structural 
Steel  and  Iron  Works,  of  Chicago,  111., 
during  the  years  1904,  1905  and  1906. 

The  works  are  divided  into  three  differ- 
ent departments,  the  Structural  Shop,  the 
.Architectural  Shop  and  the  Foundry.  The 
Structural  Shop  has  a  capacity  of  800  tons 
per  month.  The  Drafting  Department  em- 
ploys on  an  average  seven  or  eight  en- 
gineers. All  the  work  is  standardized  with  ^ 
regard  to  details  to  as  great  an  extent  as 
possible,  in  order  to  decrease  the  work  in 
the  Drafting  Room,  yet  not  to  such  an  ex- 
tent that  it  would  be  difficult  for  the  shop 
men  to  read  the  drawings.  For  example, 
all  beam,  steel  and  cast-iron  column  con- 
nections, with  the  exception  of  special 
cases,  are  not  drawn  and  dimensioned 
completely,  but  merely  indicated.  The  shop 
and  drafting  room  have  been  provided  with 
a  set  of  the  firm's  standards,  which  have  all 
these  connections  drawn  out  completely 
with  dimensions  and  which  give  lists  of  the 
material. 

The  data  here  presented  were  taken  from 
a  great  variety  of  work,  such  as  public 
and  private  school  buildings,  churches, 
breweries,  malt  houses  and  elevators,  grain 
bins,  warehouses,  libraries,  hospitals,  apart- 
ment buildings,  factories  and  manufactur- 
ing plants,  train  sheds,  mill  buildings,  office 
buildings,  electric  lighting  plants  and 
pumping  stations. 

Table  I  shows  the  character  of  the  build- 
ings and  also  the  average  cost  of  prepar- 
ing the  drawings.  The  cost  of  drafting 
material  and  blue  prints  is  not  included. 
Where  the  material  for  the  work  is  to  be 
ordered  from  the  mill  and  not  taken  from 
stock,  the  cutting  bills  or  mill  orders  are 
taken  as  being  part  of  the  details.  Tabic 
lit  shows  some  of  the  particulars  of  the 
buildings  from  which  the  data  in  Table  I 
were  derived  and  the  following  notes  give 


•Rearranged  from  a  paper  l.y  Mr.  R.  H. 
Gage,  published  ^n  "The  Teclinogi-aph," 
Univer.oUy    of   Illinois.    Urb.ina.    III. 

tThis  table  has  been  rearranged  so  as  to 
group  together  all  structures  of  the  same 
t.vpe  in   one  place. 
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T.\BLE   II.— SHOVVI.N'c;  LOCATIO.N.   PURPOSE  AND  COST  OF  SHOP  URAWI.\(;S  KOK   ICKJMTY- 
FIVE    STEEL    BUILDINGS. 


Description. 


Weight 
in  tons. 


Cost  o£ 
details. 


Cost 
per  ton. 


I. — BUILDINGS    OP    SKELETON    CONSTRUCTION,    LOADS    CARRIED    TO    FOUNDATION    ON    STEEL    COLUMNS. 


ti.  ChicaRO.  Ill  Terminal  station,  elevated  R.  R.. 

H.  ChicaKC  III  Machine  shop 

18.  ChicaKO.  Ill  Ornamental  tower,  park 

34.  ChicaKO,  111  ,  Remodelini,'  and  aild'n  club  bldg 

42.  Chicago.  Ill  Factory  building 

53.  Chicago,  111 I  Store  and  office  InnklinK 

54.  Chicago,  111 Warehouse  


1  3 1  60 
78  50 

723.00 

198.00 
40.00 

262.00 
32.00 


1  17 
0  28 
2.78 
2.25 
0  43 
1.80 
0.27 


5. 
30. 
36. 
62. 
85. 


2. — INTERIOR    PORTION    SUPPORTKI)    UN    STEEL    COLU.MNS: 
THEIR    OWN    WEIGHT. 


EXTERIOR    W.\LLS    CARRY    FLOOR    LOADS    A.VD 


7.    Chicago,  111 

Apartment  house.  .                              ... 

35.0 

44.75 

1.28 

17.    Chicago,  III 

Apartment  house. 

22.0 

25.00 

1.14 

27.    Chicago.  Ill 

Apartment  house. 

22.0 

50.0 

2.28 

60.    Chicago.  Ill 

Apanment  house.  . 

13.5 

18.00 

1    33 

61,    Chicago.  Ill 

Apartment  house.  , 

16   0 

24  00 

1   50 

82.    Chicago.  Ill 

Apartment  house.  .  , 

23  0 

25.50 

111 

20.    Chicago,  III 

Home  for  Kirls 

1.S7  0 

108.50 

0   58 

25.    Kensington,  III 

Malt  house 

600.0 

584.0 

0.89 

4i      Rattle  Creek    .Mich 

50  0 

324.00 

6.50 

64  0 

121    50 

1   90 

74.    Chicago.  Ill 

Store,  office  and  bank  building 

30.0 

58.75 

1.96 

tV2      Fvansttin     111 

129  0 

570   00 

4   47 

39  0 

231.00 

5  93 

75.    Chicago,  111 

Branch  exchange,  telephone  building 

73.0 

54.70 

0.75 

76.    Chicago.  Ill 

153.5 

250.30 

1.63 

3. ^INTERIOR    PORTION    CARRIED    OX    CAST    IRON    COLUMNS; 
THEIk    OWN    WEICHT. 


EXTERIOR    WALLS    CARRY    FLOOR    LOADS    AND 


1.    Evansville.  Ind 

50.    Columbus,  Ohio 

130.0 

107.40 

0  83 

Complete  brewery 

300  0 

233  00 

0.78 

68.    Nampa.  Idaho 

86.    Chicago.  Ill 

101  0 

84.50 

0  84 

Complete  brewery 

415.0 

264   50 

0  64 

3.    Milwaukee,  Wis 

Stockhouse.  brewery 

295.0 

38.20 

0   13 

49.    Dallas.  Tex 

Stockhouse,  brewery 

26.0 

17.50 

0  67 

79.    Milwaukee.  Wis 

Stockhouse,  brewery 

32.0 

52.00 

0    10 

15.     Pern.  Ill 

Addition  to  stockhouse,  brewery 

55.0 

19.00 

0.35 

16.    Appleton.  Wis 

Brew  house 

45.0 

23.00 

0.51 

19.    Yankton.  S.  D 

Brew  house 

25.0 

15,00 

0  60 

25  5 

15.30 

0  60 

Jo.    Kensington,  111 

44.     Minneapolis,  Minn,     .  - 
78.    Chicago.  Ill 

600.0 

584,00 

0  89 

534  0 

303.00 

0  57 

Bottling  house,  brewery 

38,5 

35.00 

0  91 

83.    Columbus,  Ohio 

Bottling  house,  brewerv 

83  0 

55.50 

0  67 

84.    Milwaukee.  Wis 

Bottling  house,  brewery 

720  0 

100  00 

0   14 

9     Chicago    111    . 

Brewers'  school 

Public  school 

Public  school 

Office  building 

29.0 
196  0 
465.0 
108.0 

35.50 
185.00 
429 . 0 

61.00 

1.22 

0  95 

48     Chicago    111 

0.93 

14.    Chicago.  Ill 

0.57 

70.    Evanston.  Ill 

Store  and  office  building 

80.00 

45.50 

0.57 

71.    Chicago,  111 

Store  and  office  building 

71.0 

91.50 

1.29 

30.0 
30.0 
31.0 

58.75 
23.80 
23.00 

1.96 

28     Chicago   III    . 

Store  building 

Store  and  flat  building 

0  80 

33.    Chicago.  Ill 

0  74 

45.    Battle  Creek,  Mich..  .  . 

Office  building..  . 

50.0 

324.00 

6.50 

29.    Chicago.  Ill 

Catholic  church                                     ... 

65.0 

17.80 

0.27 

38.    Chicago,  111 

Gas  house ... 

21.5 

26.00 

1.21 

28.0 

24.30 

0.87 

"=11      dale   Park     III 

250  0 

480.00 

1  92 

32.    Chicago.  Ill 

Dock  and  canal,  mill  construction.. .  . 

179,0 

82.60 

0.46 

41.     Las  Vegas.  N.  M 

Car  bam  and  power  house,  elec.  ry. . . 

31,5 

24.30 

0.77 

10     rhic.itro    111 

Stable                               

43.5 
40  0 

19,50 
10  00 

0  45 

37.    Chicago.  Ill 

Stable ■. 

0.25 

-NO    COLUMNS    AND    FLOOR    BEAMS    RESTING    ON    MASONRY    WALLS    THROUGHOUT. 


12.  Evanston,  HI..  . . 

13.  Chicago.  HI 

73.  Chicago.  Ill 

24.  Kansas  City.  Mo. 

31.  Missoula,  Mont , 

43,  French  Lick.  Ind 

63.  Marshall,  Mo,,. 

69.  Chicago,  111 


Catholic  church 

Warehouse. .  . 
Warehouse..  . 
Borter  house,  . 
Stock  house,  mercantile 

Sanitarium 

School  and  asylum 

Private  hospital 


24.00 
93,00 
27,00 
58,60 
27,50 
30  00 
68,00 
23,80 


0,83 
0  51 
0  35 
1.  17 
1.20 
0  57 
0.97 
1.19 


5. STRUCTURE    CONSISTING    MOSTLY    OF    ROOF    TRUSSES    RESTING    ON    COLUMNS. 


Chicago,  111 .  . 
Chicago,  III . . 
Chicago,  III ,  . 
Evanston,  III 
Chicago,  III .  . 


Bird  and  animal  house. 
Addition  to  church,. .  . 

Pumping  station 

Public  library 

Refrigeration  Plant . 


17,80 

77,00 

166,50 

570,00 

40,00 


0.54 
3.50 
1,45 
4    47 

0.9(i 


6, — STRUCTURE    CONSISTING    MOSTLY    OF    ROOF    TRUSSES    RESTING    ON    MASONRY    WALLS. 


4.  Chicago,  111 Malt  house,  rebuilt  after  fire., 

23  Chicago,  111 .  ,  Train  shed 

67.  Chicago,  III Locomotive  shops 

40.  Chicago,  III Foundry 

81.  Chicago,  111 Foundry 

35.  Chicago,  III Church 

76.  Chicago,  111 Hall  and  school  building. .  .  . 

111.  Chic.iKo,  III  .  ,  Stable 


23,90 
319.00 

44,00 

34,00 
162,50 

94  40 
250,30 

81.00 


0.90 
0.75 
0,69 
0,42 
1,59 
2,74 
1,63 
1.24 


.idditiiiii.il    inlnnnatirjii   aljoiit   .some   ol    the 
uiiris  : 

TAHl.K  1.— Cost  of  Shop  Drawings. 
,  Avg. 

Cost 
Per 
Type.        Character  of  Building.  Ton. 

1.  Entire    skeleton    construcllon,    I.    e., 

loads  all  Ciirrlcd  to  the  foundation 

by  nie;iMS  of  steel   (columns   $1.4i> 

2.  Interior    portion    supported    on   steel 

columns:  e.xteriof  walls  can-j-  floor 
loads   and    their   own    weight l.L'2 

3.  Interior  portion  carried  on  cast  Iron 

columns;  exterior  walls  support 
floor  loads  as  well  as  their  own 
weight    70 

4.  No    columns   and    floor    beiims    rest- 

ing or]  masonry  walls  through- 
out       85 

5.  Structure   con.slstlng   mostly  of   roof 

trussi.'s    re.sting   on    columns    2.47 

6.  Structure   consisting   mostly   of   roof 

trusses   resting  on  masonry   walls,    1.25 

7.  Mill     buildings     2.56 

8.  Flat  one-story  shop  or  manufactur- 

ing   buildings    74 

9.  Tipples,    mining   structures  or  other 

complicated    structures    4. 88 

10.  Malt  or  grain   bins  and  hoppers    ...   2,47 

11,  Remot^eling     .-md     additions     where 

measurements  are  necessary  be- 
fore details  can  be  made   . . .". 1.87 

Item  2,  the  Faxton,  Horton  &  GalUigher 
building  was  a  fire  escape  of  unusual  size, 
composed  almost  entirely  of  angles,  and 
deigned  for  a  seven-story  building.  It 
was  a  very  light  structure  having  railings 
and  balusters  of  ixlx'A  in.  angles.  This  ac- 
counts for  the  high  cost  per  ton  for  the 
shop  drawings.  The  details  were  made  of 
the  fire  escape  assembled  and  not  separat? 
details  of  each  piece. 

Item  3,  the  cost  of  the  Miller  Brewing 
Co.  stock  house  was  unusually  low,  onlv 
13c  per  ton.  The  building  consisted  of 
very  heavy  beams,  15  in.  60-lb  I's  and  20  in. 
80-lb.  I's.  Separate  details  were  luade  of 
each  piece,  but  as  there  were  many  dupli- 
cates, the  cost  was  low. 

Item  8,  the  Fred  W.  Wolf  Co.  Building, 
while  composed  of  riveted  steel  columns, 
beams  and  trusses,  was  square  and  the  va- 
rious pieces  had  many  duplicates. 

Item  18,  the  White  City  Tower  consisted 
of  16  riveted  steel  columns  rising  to  a 
height  of  about  250  ft.  above  the  ground, 
with  an  elaborate  system  of  diagonal  angles 
for  wind  bracing.  There  were  no  floor  sys- 
tems throughout  the  entire  structure.  It 
might  be  interesting  to  state  here  that  (hir- 
ing the  erection  of  this  tower  not  a  single 
piece  had  to  be  cut  or  a  hole  drilled  and 
only  two  holes  had  to  be  reamed  in  the 
held. 

Item  22,  the  Newaygo  Portland  Cement 
Co,  tipple  was  similar  to  the  ordinary  coal 
li|)ples.  The  details  were  made  of  the 
structure'  assembled,  and  show  all  neces- 
sary views  and  sections. 

Item  23.  the  Sears,  Roebuck  &  Co.  train 
shed  was  composed  of  a  long  row  oi 
trusses  resting  on  masonry  walls  and  an- 
chored to  same,  with  a  hip  roof  at  one  end 
.ind  vertical  framing  for  glass  at  the  other 
end, 

Itein  30.  the  Welsh  Presbyterian  Church 
consisted  of  a  very  complicated  hip  and 
valley  roof  whose  trusses  rested  on  steel 
columns  built  in  the  walls. 

Item  35.  the  Diversey  Boulevard  M,  F.. 
Church    was   composed   of   a   hip   roof,   but 
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Location. 

Description. 

Weight 
in  tons. 

Coat  of 
details. 

Cost 
per  ton. 

7. MILL    BUILDINGS. 

RK 

Cliicago,  III 

Foundiy T 

76.0 

82.60 

1  09 

8. FLAT    ONE-STORY    SHOP    OR    .MANUFACTURING    BUlLDINr.s 

52.    Hawthorne,  111 j  Carpenter  shop 

58.  Chicago.  Ill  ;   Machine  shop 

59.  Hawthorne.  Ill |   Shop  and  kil.i  building. 


45  0 

25   00 

0   50 

51    0 

hSi ,  00 

1    33 

3SS.5 

171 ,00 

0   44 

-TIPPLES,  MINING   STRUCTVRES    OR   OTHKR   COMPLICATED   STRUCTURES. 


2.  Kansas  City.  Mo I  Fire  escape.. 

22.  Nawaygo.  Mich..  Tipple,  cement  works... 

39.  Ruby.  Mont '  Steel  flume  and  biidge. 

80.  Chicago,  111 l  Tank  support 


17  0 

85  80 

5  05 

7  5 

32  00 

4,2') 

47  0 

378  00 

8,45 

10.0 

58.00 

5.80 

10. — .MALT   OR    GRAIN    BINS    OR    HOPPERS. 

57. 

77. 

Columbus,  Ohio Steel  bins  and  hoppers 

Minneapolis.  Minn Grain  elevator 

19,0 
111   0 

68.40 
93.50 

3  fiO 

0  84 

11. — REMODELING    AND' ADDITIONS    WHERE    MEASUREMENTS 
MADE. 

ARE    NECESSARY 

BBPORB    DETAILS 

CAN    BE 

1 1.  Chicago.  Ill 1  Consistory,  remodeled . .  , 

21.  Chicago,  ill Building,  remodeled 

56.  Chicago.  Ill 1  Bridge  between  buildings 

57.  Chicago,  111 1  Chinese  restaurant 


58  60 

43  00 

121 ,50 

64,50 


0  49 

1  66 
4  35 
I   05 


the  trusses  rested  on  and  were  anchoreii 
to  the  masonry  walls. 

Item  36,  the  Lawrence  .-^venne  Pnmping 
Station  corsisted  of  trusses  supporting  i 
hip  roof  resting  on  masonry  walls,  a  crane 
runway  of  24  in.  80-lb.  I-beams  resting  on 
Z-bar  columns,  and  floor  beams  resting  on 
concrete   walls. 

Item  39.  the  Conrey  Placer  Mining  Co.'s 
structure  was  very  complicated,  and  con- 
sisted of  a  long  steel  flume  supported  by 
a  bridge-like  truss,  and  other  placer  min- 
ing devices,  such  as  sluice  gates,  grizzleys. 
The  structure  was  of  comparatively  light 
weight,  and  there  being  no  duplicate  parts, 
the  cost  of  details  was  high. 

Item  44,  the  Minneapolis  Brewing  Co. 
P.ottling  House  is  a  fire-proof  structure 
with  two  floors  and  a  roof.  The  floor 
beams  rest  on  the  exterior  masonry  walls 
and  frame  into  cast  iron  columns  on'  the 
interior.  The  roof  is  supported  by  small 
trusses  resting  on  cast-iron  columns  and 
the  exterior  walls. 

Item  45,  the  Jos.  M.  Ward  building  was 
a  store  and  office  building  built  partly  over 
a  small  river.  The  foundations  for  the 
columns  were  laid  in  the  river  bed,  and 
those  columns  which  came  in  contact  with 
the  water  were  made  of  cast  iron  and 
l^raced  in  all  directions  with  i^  in.  sway 
rods,  while  the  remaining  columns  were  of 
steel.  Riveted  plate  girders  under  the  first 
floor  spanned  the  river  which  flowed  al- 
most directly  under  the  building. 

Item  54,  the  DuPont  Building  was  a 
warehouse  of  the  ordinary  skeleton  con- 
struction and  very  plain  and  square.  Ail 
the  columns  were  practically  alike,  and 
the  beams  were  similar  for  all  floors,  hence 
the  low  cost  for  the  details. 


Item  5^,  the  Carson,  Pirie.  Scott  &  Co. 
bridge  consisted  of  a  double  bridge  or 
passageway  across  an  alley  connecting  then- 
two  buildings.  As  the  walls  of  each  build- 
ing were  only  curtain  walls,  the  girders 
rested  on  columns  next  to  the  wal's  run- 
ning from  the  ground  up.  All  measure- 
ments such  as  floor  heights  and  distances 
between  walls  had  to  be  taken  at  the 
liuilding,  and  the  expense  incurred  for 
taking  these  measures  is  included  in  the 
cost  of  details. 

Item  62,  the  Evanston  Pubi:  Librar> . 
while  a  low  two-story  buildinT  with  all 
floor  beams  and  trusses  restirg  on  mason- 
ry walls,  except  for  a  few  interior  cast 
iron  columns,  had  a  very  crooked  hip  and 
\alley  roof,  also  -uspended  ceilings  and 
skylights.  The  ceiling  and  skylight  were 
made  of  small  tees  and  channels,  and  hung 
from  the  roof  trusses. 

Item  64,  the  Knickerbocker  Ice  Co.  sta- 
l)Iu  was  a  three-story  building  constructed 
so  that  the  second  and  third  floors  were 
suspended  from  the  roof,  thereby  leaving 
no  columns  to  obstruct  the  main  floor.  The 
roof  trusses  spanned  about  sixty  feet  and 
were  correspondingly  heavy. 

Item  65,  the  Oak  Park  Hospital  was  a 
strictly  fire-proof  structure  composed  of 
cast  iron  columns  and  steel  floor  beams. 
The  roof  was  a  hip  and  valley  roof  made 
up  of  channels,  beams  and  tee  iron,  which 
in  turn  were  covered  with  tile. 

Item  66,  the  Otis  Elevator  Co.  Foundry 
building  was  constructed  on  the  common 
mill  building  plan  with  riveted  steel  col- 
umns, trusses,  crane  runway,  purlins  and 
bracing,  which  needs  no  further  description. 

Item  72,  the  Garrett  Biblical  Institut,' 
.•\nnex,   while   a   small   building  containing 


only  39  tons  of  structural  steel,  has  a  com- 
plicated hip  roof  with  dormer  windows. 
The  entire  roof  was  covered  with  iK.xiK'X 
K  in.  angles,  all  fitting  around  the  dornur 
rooms  for  Lndowici  tile. 

Item  76,  the  St.  Stanislaus  Hall  Ituilding 
consisted  mostly  of  large  plate  girders  and 
high  A-shapcd  trusses. 

Item  77,  the  Gould  Elevator  is  a  large 
grain  elevator  with  reinforced  brick  sides 
and  steel  hopper  bottoms.  The  hoppers 
were  made  of  5-16  in.  steel  plates  and  were 
^upported  by  heavy  plate  girders,  which  in 
turn  rested  on  the  exterior  masonry  wall 
,ukI  (in  interior  steel  columns.  The  plates 
fur  these  hoppers,  some  of  which  were  six- 
teen feet  square  when  assembled,  were  ail 
shipped  loose  and  assembled  ;it  the  build- 
ing. 

Item  78.  the  .Mling  Construction  Co.  tank 
support  was  of  the  ordinary  four  post  con- 
struction. The  posts  were  made  of  beams 
and  had  a  slight  batter.  The  bracing  was 
composed  of  angles. 

Items  80  and  85,  the  Fred  Miller  Brew- 
ing Co.  stock  house  and  bottling  house 
were  both  constructed  with  very  heavy 
floor  systems  and  cast  iron  columr.s.  The 
bnilding-i  were  square  and  required  few 
details,  as  most  of  the  floor  beams  were 
aiike. 

Item  8r,  the  Western  Foundry  Co.  build- 
ing was  mostly  roof-truss  work  consisting 
of  i20-ft.  trusses  resting  on  ma.sonry  walls 
with  a  cast-iron  column  in  the  center. 
Suspended  from  these  trusses  was  a  beam 
trolley-track  with  a  number  of  curves  and 
switches,  which  made  the  detailing  more- 
expensive  than  it  would  have  been  for  or- 
dinary roof  truss  work. 

There  is  always  a  noticeable  decrease  in 
the  cost  of  details  when  the  plans  for  tlie 
iron  work  are  made  and  designed  by  an 
engineer  and  separated  from  the  general 
plans.  On  comparing  the  cost  of  picking 
out  the  structural  steel  and  making  the 
■hop  drawings  from  the  architect's  plans 
and  the  engineer's  plans,  it  was  found 
that  the  cost  of  the  former  is  on  an  av- 
i  rage  of  35  per  cent  higher  than  the  lat- 
ter. Where  the  engineer's  plans  are  made 
with  no  dimensions,  with  only  the  outline 
and  sections  given,  it  being  necessary  to 
refer  to  the  general  plans  for  the  location 
and  dimensions  there  is  no  saving  of  time, 
and  the  detTiiling  runs  as  high  as  on  thc- 
architect's  plans. 

Inaccurate  plans,  where  the  draftsman 
is  continually  finding  errors,  cause  an  in- 
crease in  the  cost,  as  it  is  necessary  to 
wait  and  refer  the  matter  to  the  architect; 
and  in  most  cases  he,  in  turn,  has  to  check 
over  his  plans  before  he  can  settle  the 
question,  all  of  which  causes  considerable 
delay  and  takes  time  that  might  otherwise 
be  spent  in  making  the  drawings. 

The  cost  of  structural  steel  details  de- 
pends on  so  many  things  that  it  is  hard 
to  set  any  fixed  rule  for  determining  what 
this  cost  is.  The  type  of  the  building  is 
tVe   first   consideration;    then   the  architect 
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ami  engineer,  their  methods  of  drawing  np 
tlicir  plans;  and  hnally  the  detailing  draft- 
ing force  one  is  obliged  to  depend  upon. 

Cost  of  Making  and  Setting   Concrete 
Bases  for  Wood  Poles. 

The  acconiii;iii\ing  drawing  shows  a  con- 
crete base  for  transmission  line  poles  in- 
vented by  Mr.  M.  H.  Murray  of  Bakers- 
tield.  Cal.,  and  used  by  the  Power  Transit 
&•  Light  Co.  of  that  city.  There  bases  are 
molded  and  shipped  to  the  work  ready  for 
placing.  They  weigh  about  420  lbs.  each. 
One  base  requires  37>4  lbs.  of  2x^  in. 
steel  bar,  40  lbs.  of  Portland  cement,  3  cu. 
ft.  of  broken  stone  or  gravel  and  enough 
sand  to  fill  the  form  or  mold,  which  is 
10x10  ins.  by  4^  ft.  Unskilled  labor  is 
employed  in  the  molding  and  two  men  can 
mold  ten  bases  per  8-hour  day.  The  cost 
of  molding  is  as  follows  per  base : 

2   men  at  $2  per  day $0.40. 

Brace  irons  per  set 2.50 

i/g  cu.  yd.  stone  at  $4.05 0.45 

40  lbs.  cement  at  i^cts 0.60 

Sand    0.15 

Total    cost    $4-10 

In  the  work  for  the  company  pamed 
above  two  men  at  $2  per  day  each  set  five 
bases  in  eight  hours,  making  the  cost  of 
setting  80  cts.  per  base.  The  bases  were 
sunk  to  a  depth  of  3  ft.  3  ins.  In  many 
cases  they  were  placed  under 'poles  without 
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iniernipting  service  t)y  sawing  off  the  pole, 
dropping  it  into  the  ground,  placing  the 
new  base  and  setting  the  sawed-off  pole  on 
it  and  bolting  up  the  straps. 


The  Chilean  govrnment  has  purchased 
25  heavy  American  locomotives  to  be  used 
on  the  heavier  grading  of  the  State  rail- 
ways. 


The  Cost  of  Small  Concrete   Culverts. 

Hxpiriments  have  lieen  made  by  a  num- 
ber of  railway  companies  in  substituting 
concrete  for  cast  iron  pipe  culverts  for 
small  openings.  Mr.  Alex.  R.  HoUiday 
gives  the  following  figures  of  cost  6f  such 
small  concrete  culvert  work  carried  ou: 
under    his   direction.     The   culvert    section 


Section  of  Small  Concrete  Culvert. 
used  is  shown  in  the  accompanying  cut.  As 
will  be  seen,  this  section  gives  a  slightly 
longer  waterway  than  a  36-inch  cast  iron 
pipe.  Eight  culverts,  having  an  aggre- 
gate length  of  306  ft.  were  built,  using  a 
mixture  of  Portland  cement  and  limestone 
and  screenings.  Each  culvert  had  a  small 
spandrel  wall  at  each  end. 

The  work  was  done  by  a  gang  of  si.x 
men,  receiving  the  following  wages : 

Foreman,  cents  per  hour    27.5 

Assistant   17.5 

Laborers    15.0 

Teams  35.0 

The  materials  were  hauled  about  I  mile 
from  railway  to  site  of  work.  Cement,  in- 
cluding freight  and  haulage,  cost  $1.97  per 
barrel.  Limestone  and  screenings  cost  soc 
per  cu.  yd  f.  o.  b.  at  quarry.  No  freight 
charges  are  included  in  cost  of  any  of  the 
materials  except  cement.  The  cost  of 
the  306  ft.  of  culvert  was  as  follows : 

Per         Per 

Item.  Total,  lin.  ft.  cu.  yd 

Labor     $443-14     $i-45      $3-35 

Stone  and  screenings.     78.50       0.25       0.60 

Cement    307-53        1 01    '   2.34 

Forms     12.00       0.04       0.09 


Total    $841.17     $2.75      $6.38 


The  State  Legislature  of  Connecticut  has 
adopted  a  program  providing  for  the  ex- 
penditure of  $750,000  a  year  on  good 
roads. 


The  total  lengtn  of  the  railways  of  the 
world  on  Jan.  1,  1906,  is  declared  to  have 
been  563,771.7  miles,  of  which  the  United 
States  represents  215.713.39  miles  and 
Europe  192,247.52  miles,  resulting  in  an 
.\merican  lead  of  about  23,500  miles  over 
Europe.  The  total  mileage  on  the  .Ameri- 
can continent  is  estimated  to  be  more  than 
one-half  of  that  of  the  entire  world.  Rail- 
way construction  during  1905  added  12,- 
524.33  miles  to  the  world's  total  mileage, 
2,485.48  of  which  were  in  Europe  alone, 
where  Germany  shows  the  comparatively 
largest  increase — si.x  times  in  excess  of 
that  of  Great  Britain.  Considerable  prog- 
ress is  now  being  achieved  in  the  building 
of  additional  railways  connecting  German- 
.\frican  cotton  and  mining  districts  in  the 
interior  of  .\frica  with  the  seacoast. 


Hints  on  Handling  Wheeled  Scrapers. 

Although  the  wheeled  scraper  is  011 - 
of  our  most  common  excavating  tools,  it 
is  'not  an  easy  task  to  manage  a  piece  of 
work  upon  which  wheelers  are  operated. 
Numerous  details  must  be  gi\en  constant 
attention,  and  one  of  a  number  of  over- 
sights or  accidents  can  tie  up  the  whole 
outfit  for  some  minutes,  a  repetition  of 
which  amounts  to  a  considerable  money 
loss. 

A  contractor  can  decide  upon  the  meth- 
od of  handling  his  scrapers,  but  the  actual 
management  of  the  operation  rests  with 
the  foreman,  and,  speaking  from  a  broad 
experience,  it  can  be  stated  that  capable 
scraper  foremen  are  difficult  to  obtain. 
The  reason  is  not  that  ordinary  foremen 
lack  intelligence,  but  that  they  think  the 
handling  of  scrapers  so  easy  that  they  are 
inclined  to  let  things  run  themselves,  in- 
stead of  making  a  study  of  their  work 
and  using  their  wits  to  manage  their  crew 
and  scrapers  so  as  to  increase  the  amount 
of  earth  excavated  daily. 

In  operating  scrapers  the  first  consid- 
eration is  the  plowing  of  the  material. 
This  seems  a  simple  matter,  consequently 
it  is  seldom  done  properly.  If  the  earth 
to  be  excavated  will  allow  it,  the  plow- 
should  be  set  to  cut  a  furrow  from  ten 
to  twelve  inches  deep.  With  such  a  depth 
of  well  broken  up  dirt  the  scraper  will  be 
heaping  full  after  traveling  but  a  few- 
feet,  but  if  the  material  is  not  broken  up 
well  and  is  not  plowed  deep,  the  scraper 
will  travel  some  distance  over  the  ground 
without  getting  even  a  good  load,  for  the 
back  half  of  the  pan  will  not  heap  itself 
with  dirt  unless  the  loading  of  the  scraper 
is  done  quickly  and  with  some   snap. 

The  furrows  should  be  kept  close  to- 
gether and  care  exercised  that  ridges  of 
unplowed  ground  are  not  left  between 
them,  else  the  work  of  loading  will  be 
impeded.  It  is  also  important  that  the 
bottom  of  the  cut  should  be  kept  level  so 
that  the  scraper  pan  will  lie  flat  and  not 
be  tilted  to  one  side,  thus  taking  a  load 
the  greater  part  of  which  w-ill  drop  off  on 
the  way  to  the  dump.  It  will  frequently 
pay  in  stiff,  heavy  soils  to  plow  the  ma- 
terial twice,  as  this  class  of  earth  can  be 
broken  up  in  this  manner  so  as  to  load 
the  scrapers  much  faster  and  easier. 

Wheeled  scrapers  are  generally  made  in 
four  sizes.  No.  i  being  the  smallest.  This 
size  is  not  used  very  extensively,  because 
most  dirt  movers  do  not  seem  to  appre- 
ciate their  value.  A  snatch  or  snap  team 
is  not  needed  in  operating  this  size  scraper. 
One  man  also  can  load  it,  and  two  horses 
can  pull  it  up  an  incline  as  easily  as  a 
drag.  These  facts  make  it  as  cheap  to 
operate  as  a  drag  or  slip  scraper,  and  it 
carries  a  larger  load  than  the  largest  size 
of  the  drags.  The  load,  too,  can  be  car- 
ried farther.  This  makes  the  unit  cost 
of   excavation    much     lower.      For     short 
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hauls,  with  loads  of  75  to  200  feet,  a  No. 
I  wheeler  is  not  only  superior  to  a  drag, 
but  also  to  a  larger  size  wheeled  scraper. 
Every  dirt  moving  contractor  should  have 
some  of  this  size  wheelers  in  his  outfit, 
just  as  he  keeps  on  hand  some  drags. 

Farmers  in  many  sections  of  the  coun- 
try have  learned  the  value  of  owning 
some  scrapers  for  doing  various  work  on 
their  farms,  and  they  have  bought  drag 
scrapers  for  their  use.  Manufacturers 
would  do  well  to  instruct  their  sales  agents 
to  show  purchasers  the  merits  of  No.  i 
wheelers.  It  would  mean  larger  sales  for 
themselves  and  a  substantial  saving  tc 
their  customers. 

In  operating  Nos.  2,  2^  and  3  wheeled 
scrapers,  a  snatch  team  is  necessary  to 
help  load  the  scraper.  Most  contractors 
have  found  that  in  average  earth,  or  those 
heavier  than  average,  three  horses  in  the 
snatch  team  are  better  than  two.  Two 
horses  only  working  well  where  the  soils 
are  light.  The  three-horse  snatch  team 
has  become  the  usual  one  in  most  sec- 
tions. Good  results  are  obtained  with  it. 
but  much  better  and  more  economical  work 
can  be  done  with  a  four-horse  snatch 
teach.  Two  men  are  generally  used  with 
a  snatch  team,  one  to  hook  and  unhook 
the  team  to  the  scraper,  and  the  other  to 
do  the  driving.  With  four  horses  the  same 
number  of  men  are  needed.  The  horses 
are  hitched  up  in  pairs.  Four  horses  will 
load  the  scrapers  not  only  quicker,  but 
with  a  larger  load.  Their  greatest  value 
is  in  changing  from  one  end  of  the  cut 
to  the  other.  When  loading  the  scraper 
team  should  always  pull  in  the  direction 
in  which  the  load  is  to  be  hauled.  By 
doing  this  the  load  is  kept  in  the  pan  bet- 
ter, for  in  turning  a  loaded  wheeler  on 
the  plowed  ground  much  earth  is  spilled. 
Then,  too,  in  narrow  cuts  the  loaded  team 
does  not  interfere  with  the  empties,  which 
can  pass  behind  the  snatch  team,  turn 
around,  lower  the  pan  in  position  for 
loading  and  pull  up  behind  the  snatch 
team  at  the  proper  moment.  In  plowing, 
the  two  extreme  ends  of  the  row  are  never 
plowed  as  deep  or  as  well  as  the  rest  of 
the  row.  Consequently  in  loading  there 
is  less  dirt  to  be  picked  up  at  the  ends, 
so  the  work  is  lighter  and  easier. 

With  a  three-horse  snatch  team,  the 
snatch  team  must  be  used  until  the  last 
scraper  is  loaded  at  the  end  of  the  row. 
then  time  is  lost  by  all  the  wheelers,  whil-.' 
the  snatch  team  is  traveling  the  length  of 
the  cut  to  start  another  row.  This  gen- 
erally means  that  the  run  of  the  scrapers 
is  interfered  with  and  one  team  blocks 
another,  so  that  even  with  close  attention 
on  the  part  of  the  foreman  it  may  be 
some  minutes  before  the  teams  are  again 
spaced  out  and  moving  with  clocklike  pre- 
cision. 

With  a  four-horse  snatch  team,  however, 
this  loss  of  time  and  confusion  can  be 
prevented.  As  the  scrapers  near  the  end 
of    the    row.    and    there    are    not    two    or 
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three  more  loads  of  dirt  to  be  picked  up, 
two  horses  from  the  snatch  team  are  sent 
to  the  other  end  of  the  cut  and  while  one 
part  of  the  snatch  team  is  finishing  up 
the  old  row  the  other  part  is  starting  :i 
new  row.  The  light  plowing  at  the  ends 
of  the  row  makes  this  a  quick  job,  and 
as  the  scrapers  get  into  the  heavy  plowing 
of  the  new  row.  the  snatch  teams  have 
been  made  into  one  again,  and  the  work 
is  carried  on  without  a  break.  The  saving 
effected  with  a  four-horse  snatch  team 
over  a  three-horse  will  generally  pay  for 
the  extra  horse  many  times  over. 

For  most  wheeled  scraper  work,  Nos.  2 
and  2j4  are  the  best  sizes  to  use.  Con- 
tractors have  adopted  them  for  railroad, 
levee,  wagon  road,  reservoir  and  othc- 
construction.  The  No.  3  is  too  heavy, 
and  drags  on  the  horses,  especially  in 
sandy  or  light  loam.  They  are  also  too 
hard  on  a  team  in  loading  or  in  mounting 
an  incline.  In  some  special  places  thev 
can  be  used  to  excellent  advantage.  When 
the  load  is  over  a  good  hard  roadway. 
and  the  excavation  is  on  slightly  higher 
ground  than  the  dump,  a  No.  3  is  no 
harder  on  the  team  and  is  more  econom- 
ical than  the  other  sizes. 

In  dumping  a  scraper  one  man  can 
manipulate  the  scraper  if  the  team  is  kept 
moving  at  a  slow  gait.  Some  contractor- 
however,  use  two  men  on  their  dumps. 
With  but  little  practice  a  dump  man  can 
learn  how  to  hold  the  pan  after  he  has 
tilted  it,  so  as  to  spread  and  level  off  each 
load  as  it  is  dumped.  This  is  much 
easier  to  do  when  the  load  is  dumped  over 
the  end  of  an  embankment,  but  when 
dumping  on  a  level  place  the  dirt  can  be 
distributed  in  from  3  to  6  inch  layers  with- 
out additional  work. 

Scrapers  are  worked  in  "runs"  according 
to  the  length  of  the  "haul."  It  must  be 
remembered  that  the  "lead"  is  considered 
as  being  from  the  center  of  mass  of  the 
cut  to  the  center  of  mass  of  the  dump. 
The  "haul"  is  the  entire  distance  traveled 
by  the  scraper  to  and  from  the  dump,  and 
is  always  more  than  twice  the  length  of 
the  lead,  as  it  includes  the  distance  trav- 
eled in  turning  the  team,  and  when  the  cut 
is  deep  and  nearly  completed  it  may  mean 
going  to  the  far  end  of  the  cut  in  order 
to  allow  the  scraper  to  enter  it.  There 
should  always  be  enough  scrapers  in  a 
"run"  to  keep  the  loaders  and  the  snatch 
team    steadily   at   work. 

Scraper  work  is  ideal  when  the  lead  is 
from  300  to  400  ft,  and  good  work  can 
be  done  up  to  500  to  600  ft.,  but  the  cost 
quickly  increases  when  the  distance  be- 
comes greater.  For  this  reason  an  extra 
price  is  needed  when  the  leads  are  long. 
The  extra  price  paid  is  termed  the  "over- 
haul price,"  and  when  it  applies  to  scraper 
work  the  free  haul  should  not  exceed  500 
ft.  Overhauling  is  a  labyrinth  in  which 
many  contractors  become  lost,  and  we 
will  reserve  that  subject  for  a  future  issue. 


Cost  of  Digging  Post  Holes  for  a  Fence. 

In  buil(lin^  thi-  levees  along  the  Missis- 
sippi river  to  retain  the  waters  within  its 
bi'.nks,  fences  are  erected  on  both  the  land 
and  river  side.  The  price  paid  for  this 
work  is  included  in  that  for  excavation. 
We  are  able  to  give  the  detail  costs  of 
some  of  the  work. 

The  fences  are  built  with  posts  5  in. 
square,  jYi  ft.  long,  2^  ft.  being  in  the 
ground.  These  posts  are  of  oak.  mulberry, 
black  locust  or  sassafras,  cut  in  the  local 
timber  lands.  They  are  spaced  12  ft.  apart. 
Four  galvanized  barbed  wires  are  stretched 
and  attached  to  the  posts. 

.\long  the  Mississippi  at  present  foremen 
are  paid  $100  per  month  and  board,  while- 
laborers  are  receiving  $1.75  for  a  12-hour 
day.  The  materials  and  labor  give  a  cost 
of  a  single  line  of  fence  per  mile  of  $125. 
which  is  quite  low-. 

The  post  holes  are  dug  on  the  post  hole 
augers,  the  holes  being  6  in.  in  diameter 
and  zYi  ft.  deep.  In  the  soil  that  occurs 
along  the  river,  one  man  with  a  6-in.  auger, 
working  12  hrs.,  will  dig  on  an  average  100 
holes.  This  means  a  cost  of  I^  cents  for 
labor  for  digging  a  hole,  and  as  there  are 
440  holes  to  a  mile  of  fence  it  means  the 
cost  of  digging  the  holes  per  mile  will  ag- 
gregate $7.70. 

From  each  hole  is  excavated  H  cu.  ft.  of 
earth,  and  with  a  6-in.  auger  digging  to  a 
depth  of  2yz  ft.  the  cost  of  excavating  a 
cubic  yard  of  earth  is  94?/^  cts. 

Assuming  that  for  a  lo-hour  day  a  man 
would  do  proportionally  the  same  amount 
of  work,  with  wages  at  $1.50  per  diem,  we 
then  have  84  holes  dug  in  a  day.  making  a 
cost  of  1.8  cts.  per  hole,  and  cost  per  mile 
of  $7.92.  With  the  national  governnu-nt 
enforcing  the  8-hour  law  oh  the  levee  con- 
struction that  is  to  be  done  under  United 
States  engineers,  the  number  of  holes  dug 
a  day  will  be  decreased  to  67.  Should 
wages  for  a  8-hr.  day  be  the  same  as  con- 
tractors are  now  paying  for  a  12-hr.  day  011 
contracts  they  have  from  the  state  boards, 
the  cost  per  hole  would  be  2.6  cts..  and  the 
cost  of  digging  holes  per  mile  of  fence 
would  become  $11.44. 


Driving  Steel  Piling. — .\  Star  drilling 
machine  was  used  in  driving  steel  sheet 
piling  through  water-bearing  sand  and 
gravel  for  a  mine  shaft.  Several  at- 
tempts had  previously  been  made  to 
sink  a  shaft  by  means  of  a  steel  shoe 
and  jackscrews.  but  all  had  failed  owing 
to  the  caving  in  of  the  sand  and  gravel. 
It  was  then  decided  to  use  steel  sheet 
piling.  The  shaft  was  made  9x16  ft.  in 
the  clear  and  was  sunk  in  the  usual  way 
through  50  ft.  of  surface  clay  and  about 
10  ft.  into  the  sand  and  gravel.  Here 
the  using  of  interlocking  steel  sheet  pil- 
ing was  commenced,  and  the  piles  were 
driven  to  a  depth  of  20  ft.  Each  20-lt. 
pile  was  composed  of  one  10-ft.  piece 
and  two  S-ft.  pieces,  the  latter  being 
used   in   order  to  allow  the  pile  driving 
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in.icliiiu-  III  gi-l  iiiiilir  llic  lir.iccs  ;it  tlie 
head  frame  of  tin-  shaft.  The  loii^j  and 
sliort  sections  of  adjacent  piles  broke 
joints  with  each  other,  and  the  joints  in 
each  pile  were  spliced  with  plates  bolted 
on,  a  band  of  copper  bein^  luted  between 
the  ends  of  the  sections.  Al  tlu'  surface 
was  the  Star  drilling  niacliine.  handling 
a  1,600-lb.  hammer  by  means  of  a  jerk 
line  and  Kivin^;  it  a  drop  of  about  3  fl. 
The  hammer  was  guided  by  a  system  nl 
sheaves  and  directed  over  the  piling  by 
a  large  piece  of  heavy  sheet  steel  pipe. 
At  the  bottom  the  piles  penetrated  into 
the  slate  rock  making  a  tight  joint,  and 
wdien  all  of  them  had  been  driven  a  cais- 
son was  formed.  The  e.xcavation  of 
sand  WhS  then  commenced,  the  sliaft 
being  timbered  as  the  work  progressed. 
\\'hen  rock  was  reached  the  shaft  was 
sunk  thniugh  it  in  the  usual  way. 


Consul    .Mexandcr   Heingartner   of    Riga 
advises  that  the  credits  having  been  grant- 
ed, the  Russian  ministry  of  wavs  and  coni- 
nuuiication    has    instructed    to    M.    S.    J. 
Maxinovitch.  an   engineer  attached  to  that 
department,   the   work  of  preparing  a   plan 
for  the  construction  of  a  canal  to  connect 
the  Baltic  with  the  Black  Sea.     The  pres- 
ent  position    of    this    project,    as    given    by 
the    department's   official   organ,    is    as   fol- 
lows:    The  original  plans  of  the  waterway 
Riga-Chcrson    having    been    found    inade- 
quate, the  ministry  of  ways  of  communica- 
tion   has    prepared    a    new    project    which 
should   confer  the  benefits  of  a   canal  and 
at   the   same   time  utilize   the   energy   con- 
tained  in   the   falls   of  the   western    Dwina 
and  Dniei)er  for  the  generation  of  electric 
power,    such     power     being     estimated    at 
220.000   HP.,    with   a   local    value   of   50   to 
IOC    rubles     (ruble    equals    51.5    cts.)     per 
horsepower  per  annum.     The  following  are 
the   main    features   of   the   scheme:      First, 
the  depth  of  the  waterway  to  be  sufficient 
for   the    passage   of   vessels   of   a    carrying 
capacity    of    not    over    55.000    poods     (900 
tons)   or  Co  to  70  cars.     Second,  a  system 
of  locks  on  the  Western  Dwina,  beginning 
al  the  island  of  Dahlen,  near  Riga,  to  the 
town   of   N'tebsk,  a  distance  of  540  versts 
(350   miles).     Third,   a  canal   to   join    the 
two    rivers — Western    Dwina    and    Dnieper 
— starting   from   the    town    of    Vtcbsk    on 
the  Dwina,  to  that  of  Oesha  on  the  Dnie- 
per— 86  versts    (60  miles).     Fourth,  a  sys- 
tem  of  locks   on  the   Dnieper   from   Oesha 
to    its    junction    with    the    river    Beresina, 
384  versts   (275  miles).     Fifth,  for  a  dis- 
tance  of   102   versts    ("O  miles)    along   the 
unnavigable  portion  of  the  Dnieper,  a  sys- 
tem  of  stone  locks,  nine  in  number.     The 
total  length  of  the  waterway  is  to  be  about 
2,310    versts    (1,525    miles),    the    estimated 
cost    of    the    work    75.000,000    rubles,    and 
among   the   many    benefits   a    relief    to    the 
chronic    coneestion    on    the    Southwestern 
Railroad    system,    it    being    estimated    that 
the  Dnieper  alone  is  able  to  further  freight 


during  tin  n,ivii';itif>n  season  to  the 
amount  of  iSo.ooo.ooo  poods  (2,900,00c 
tons),  or  240.000  cars.  The  expense  in  con- 
nection with  the  utilizaiion  of  the  falls  of 
the  two  rivers  for  electric  purposes  is  cal- 
culated at  a  further  185,000,000  rubles,  so 
that  the  estimated  outlay  on  the  new  pro- 
ject is  2f:o.coo.ooo  rubles,  or  about  $130.- 
ooo.oco. 


rile  William  B.  Hough  Co.  of  Chicago, 
III.  Iiave  put  1)11  the  market  a  special  con- 
tractor's engine  built  in  five  sizes  from  12 
to  50  H.  P.  and  having  a  hoisting  capacity 
of  3.CC0  to  14.000  lbs.  All  parts  of  the 
engine  are  made  to  standard  gage  under 
a  duplicate  part  system.  This  company 
also  announces  that  its  sale  of  Russian 
mixers  has  shown  a  remarkable  increase 
during  the  last  few  months. 


According  to  statistics  just  published  by 
Lloyd's  Register,  the  merchant  fleets  of  the 
globe  now  total  39.438,000  tons,  or  nearly 
2.000,000  more  than  a  year  ago.  Of  this 
huge  total  no  less  than  33.969.00  tons  repre- 
sent steam  shipping,  and  17,001.000  tons  of 
it  is  under  the  British  flag. 


We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will 
be    especially    acceptable. 


Catalogs  'Worth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  If  anything 
not  described  in  our  columns  is  wanted  tell 
us  its  name,  otherwise  just  send  us  the 
numbers  of  the  catalogs  wanted,  with  your 
name,  on  a  postal  card,  and  we  will  for- 
ward the  request  to  the  manufacturers,  thus 
enabling  us  to  give  them  indisputable  proof 
that  our  readers  are  interested  in  their 
products.  You  will  confer  a  favor  on  us, 
therefore,  if  you  will  order  your  catalogs 
through    us. 

No.  0317.  Flexible  Metallic  Hose  and 
Tubing.  The  New  Yurli  f'lexible  Metallic 
Hose  &  Tubing  Co.,  New  York.  N.   Y. 

The  "hose"  described  in  this  circular  is 
built  up  of  twisted  ribbon-lil^e  strips  of 
pliable  steel  or  copper  having  their  edges 
formed  into  interlocking  lips,  the  joints  of 
which  are  packed  with  asbestos  or  rubber. 
For  special  purposes  this  "hose"  is  en- 
closed in  a  lead  casing  and  for  water  pipe 
It  Is  given  a  sheet  lead  lining  as  well  aa  b 
casing. 

No.."  031S.  Dump  Wagon  Boxes. — I31ack 
Mfg.    Co..    Chicago.    111. 

Thi.s  entaliig  describes  and  illustrates  a 
portable  bottom  dump  wagon  box  that  can 
be  applied  to  any  wagon  with  a  roach.  The 
claim  made  for  the  box  is  that  it  is  sand 
tight  and  distributes  the  load  evenly  over 
the  front  and  rear  wheels.  By  buying  these 
boxes  the  contractor  gets  the  use  of  his 
wagon  gears  for  otiier  purposes  when  de- 
sired  ami    need   only   own    the   boxes,   renting 


till'  m:iiH  .ind  tiams  from  local  teamsters. 
The  device  Is  an  Interesting  one  and  con- 
tnutors  will  do  well  to  gel  the  catalog  and 
•"ludy   It. 

"Jso.  0319.  Dump  Cars. — KUbourne  &  Ja- 
cobs  Mfg.    Co..   Ciihimbus,    O. 

This  catalog  describes  and  Illustrates  the 
large  line  of  dump  cars  made  by  the  firm 
named.  Itotary  and  side  dump  cars,  hopper 
bottom  dump  cars,  traekiaying,  (juarry  and 
conti  actors'    cars    are    all    described. 

No.  0320.  Scraper  Bucket  Excavators. — 
i'age    &    Shnable.    Chieago,    III. 

This  is  a  well  arranged  descrl]>tlon  of  the 
construction  and  operation  of  the  Page 
scraper  bucket  which  in  connection  with  a 
derrick  forms  an  excavating  machine  of  un- 
usual economy  and  simplicity.  These  exca- 
vators have  been  widely  used  with  good 
success  in  both  eaith  and  brvken  rock  ex- 
cavation. 

No.  0321.  Crane  Controllers. — The  Cutler- 
Hammer    Mfg.    Co..    Alilwaukee,    Wis. 

This  is  an  excellent  example  of  descriptive 
catalog  work.  The  several  types  of  con- 
trollers for  electric  cranes  are  illustrated 
and  described  in  detail.  The  reader  to  whom 
this  class  of  machine  is  unfamiliar  can  gel 
a  very  good  idea  of  its  essential  features 
from  the  text  and  urawins-s  of  this  pamph- 
lel  alone. 

No.  0322.  Channel  Bar  Piling.— Nalional 
Interlocking  Steel  Sheeting  Co.,   Chicago,  111. 

The  steel  piling  described  in  this  pamph- 
let consists  of  commercial  channels  which 
are  made  interlocking  by  a  movable  "lock." 
When  equipped  with  the  lock  llie  channels 
form  a  perfectly  interlocking  sheeting  which 
can  be  pulled  and  with  the  lock  removed 
used   as   plain   channels. 

No.  0323.  Cost  of  Tarviated  Streets. — Bar- 
rett   Mfg.    Co.,    Chicago,    111. 

This  is  a  reprint  of  an  interesting  and 
valuable  paper  by  Mr.  Linn  White.  Engineer 
South  Park  Commission,  Chicago.  111.,  de- 
scribing the  methods,  results  and  cost  of 
treating  park  boulevards  with   Tar\-ia. 

No.  0324.  Clouser  Chain  Belt.— Link  Chain 
Belt    Co.,    New   Y'ork,   N.    T. 

This  pamphlet  describes  and  illustrates 
the  constiuction  and  use  of  the  Clouser 
chain  belt  for  power  transmission.  This  belt 
is  so  designed  that  the  separate  links  can 
be  coupled  and  uncoupled  at  will  and  so 
that  it   can  be  operated  as  a  cross-hell. 

No.  0325.  Reinforced  Concrete. — The  Fer- 
ro-Concrete  Construction    Co.,    Cincinnati,   O. 

This  pamphlet  illustrates  a  number  of 
bins,  tanks,  buildings,  stand  pipes,  founda- 
tions constructed  b\-  the  above  company  of 
1  einforced  concrete. 

No.  0326.  Automatic  Hose  Couplings. — 
Tlios.    H.    Dallitt    Co.,    Philadelphia.    Pa. 

This  circular  describes  a  new  form  of 
automatic  hose  coupling  which  has  just 
been  put  in  the  market  by  the  company 
named. 

No.  0327.  Hod  and  Wheelbarrow  Eleva- 
tors.— Conrad    CarLsmi.    Brooklyn,    N.    V. 

This  pamphlet  illustrates  and  describes  a 
full  line  of  hod  and  wheelbarrow  elevators, 
hoisting  engines,  vvinclies,  etc..  for  build- 
ing construction. 

No.  032S.  Gas  Engines. — Weber  Gas  En- 
gine  Co..    Kansas   City.    Mo. 

This  is  an  excellently  illustrated  and  well 
written  descriptive  catalog  of  the  Weber  gas 
engine,  one  of  the  oldest  and  best  known 
of  gas  engines.  .VU  parts  of  the  engine  are 
<lescribed  and  illustrated.  There  are  also 
dcseriptiitns  and  illustrations  of  the  Weber 
suction  gas  producer. 
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BIDS  ASKED, 

Bridges. 

See 
Issue. 

Wasliington,   D.   C Aug.  21 

Lima,  O Aug.  14 

Greenfield,     Mass Aug.  28 

Jasper,    Ind Aug.  28 

N'atchez,    Miss Aug.  28 

Sandpoint,    Ida Aug.  28 

St.   Clairsville,   O .Aug.  28 

Trenton,    O Aug.  28 

Elkhart,    Ind Aug.  28 

Danville,    Ind Aug.  28 

Washington,    Ind Aug.  28 

Tipton,    Ind Aug.  28 

Franklin,    Ind Aug.  28 

Boonville,    Ind Aug.  28 

Tarboro,  N.  C July  31 

,  Ashtabula,  O Aug.  21 

,  Jefferson,    O Aug.  21 

,  Ingot.  Cal Aug.  21 

Catlettsburg,  Ky Aug.  21 

Natchez,  Miss Aug,  21 

Anderson,    Cal Aug.  28 

Sedalia,    Colo Aug.  28 

Crown    Point,    Ind Aug.  28 

Monticello,    Ind Aug.  28 

Bloomfield,    Ind Aug.  28 

Santa   Barbara,   Cal Aug.  28 

San   Jose,    Cal Aug.  28 

Railway,   N.   J Aug.  28 

Vicksburg,    Miss Aug.  28 

Winnipeg,   Man Aug.  28 

Glasgow,    Mont Jiily  31 

Columbus,  O Aug.  21 

Eaton,    O Aug.  28 

Wichita,    Kan Aug.  28 

Laurel    Springs    Aug.  28 

Paquemine,    La Aug.  14 

Yo   Semite,  Cal .-^ug.  28 

Cleveland.    O Aug.  28 

Adin.    Cal Aug.  28 

Madera,  Cal Aug.  14 

Santiafj,  Chile July  17 

Buildings 

Portland,    Ore -"^ug.  14 

Anthony,  Kan Aug.  14 

New  York,  N.  Y .^ug.  21 

Cleveland,   O Aug.   14 

Fort    Smith,    Ark -Aug.  14 

Peru.   Ind Aug.   14 

Wahpeton,    N.    Dak Aug.  7 

Iowa  City.  la Aug.  7 

Price.  Utah   Aug.  21 

Denmark.    S.   C Aug.  28 

Sherbrooke,     Que Aug.  28 

New   York,  X.   Y .\ug.  28 

i\Iont    .-Mto.    Pa .\ug.  28 

Moscow,    Idaho Aug.  14 

Egeland,  N.  D Aug.  21 

Athens,  O Aug.  21 

Mansfield,  O Aug.  21 

Stendel.    Ind Aug.  28 

Sledell,    La Aug.  28 

Elkhart.   Ind Aug.  21 

New  Fort  Lyon.  Colo. ..  ..Aug.  21 

Cleveland.    O Aug.  14 

Watertown,   N.   Y July  31 

Bloomfield,   Ind July  31 

.Anthon,  la Aug.  21 

Washington,  D.  C Aug.  7 

Bloomfield,   Ind Aug.  7 


Bids 
Open. 
Aug.  28, 
Aug.  31. 
Aug.  31. 
Aug.  31. 
Sept.    I. 
Sept.    2. 
Sept.    2. 
Sept.    2. 
Sept.    2. 
Sept.    2. 
Sept.    2. 
Sept.    2. 
Sept.    2. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept.    3. 
Sept.    3. 
Sept.    3. 
Sept.    4. 
Sept.    4. 
Sept.    4. 
Sept.    4. 
Sept.    4. 
Sept.    5. 
Sept.    9. 
Sept.    9. 
Sept.    9. 
Sept.  10. 
Sept.  14. 
Sept.  16. 
Sept.  16. 
Sept.  30. 


Aug.  28. 
Aug.  28. 
Aug.  28. 
Aug.  28. 
Aug.  28. 
Aug.  29. 
-Aug.  29. 
Aug.  29. 
Aug.  29. 
.\ug.  28. 
Aug.  29. 
Aug.  29. 
Aug.  30. 
Aug.  30. 
Aug.  31. 
Aug.  31. 
Aug.  31. 
Aug.  31. 
Sept.  2. 
Sept.  2. 
Sept.  3. 
Sept.  3. 
Sept.  3. 
Sept.  3. 
Sept.  3. 
Sept.  3. 
Sept.    3. 


ENGINEERING-CONTRACTING 

Sept.     3.  St.  George,  S.  C .Aug.  21 

Sept.    3.  Fishers  Switch,  Ind .Aug  28 

Sept.    3.  Wyandotte,  I.   T .Aug  28 

Sept.    3.  Buffalo,    N.    Y .Aug.  28 

Sept.    4.  New  London.  Conn Aug.  28 

Sept.    4.  .Albany,  N.  Y Aug.  28 

Sept.    4.  Quincy,  Mass July  31 

Sept.     5.  Evansville,  Ind Aug.  7 

Sept.    5.  Columbia,   S.  C .Aug.  28 

Sept.    5.  Geneva,    N.    Y .Aug.  28 

Sept.    9.  Cleveland.  O Aug.  21 

Sept   10.  Shrcvcsport,   La .Aug.  28 

Sept.  10.  Whitcsboro,    N.    Y .Aug.  28 

Sept.  II.  Eureka,    Ca! Aug.  14 

Sept.  12.  Marianna.    Fla .Aug.  28 

Sept.  12.  Rome.  N.  Y Aug.  28 

Sept.  14.  Hudson,  N.   Y .Aug.  28 

Sept.  10.  W.ishington,   D.  C .Aug.  28 

Sept.  16.  Pittsburg,   Pa .Aug.  7 

Sept.  16.  Buffalo,    N.    Y Aug.  7 

Sept.  17.  Lawrence,    Kan \ug.  28 

Sept.  17.  San    Francisco,   Cal Aug.  14 

Sept.  19.  Muscatine,  la Aug.  14 

Sept.  23.  Cedar  Rapids,   la Aug.  14 

Sept.  24.  Hamilton,  O .Aug.  2! 

Sept.  30.  Selma.    Ala .Aug.  28 

Oct.     I.  Eau   Claire,   Wis .Aug.  28 

Oct.       I.  Pensacola,  Fla .Aug.  21 

Oct.     7.  Baltimore,    Md .Aug.  28 

Roads  and  Streets. 

Aug.  28.  Hoboken,   N.  J .Aug.  14 

Aug.  28.  Hoboken,   N.   J Aug.  7 

Aug.  28.  Hoboken,  N.  J : July  31 

Aug.  28.  Fort  Lee,  N.  J Aug.  7 

-Aug.  28.  Baltimore,    Md .Aug.  28 

.Aug.  29.  New   York,  N.   ^' Aug.  28 

Aug.  29.  Cincinnati.    O .Aug.  28 

Aug.  29.  Kansas    City,    Mo .Aug.  28 

Aug.  29.  Kansas  Cit}',  Mo .Aug.  28 

Aug.  29.  Kansas    City,   Mo .Aug.  28 

Aug.  29.  Kansas    City,   Mo Aug.  28 

Aug.  29.  Smithport,    Pa. Aug.  14 

Aug.  30.  Tipton,     Ind Aug.  14 

Aug.  30.  Marshfield,    Mo Aug.  14 

Aug.  30.  Cincinnati,    O Aug.  7 

Aug.  30.  Marshfield,    Mo July  31 

Aug.  30.  Rutlicrford,    N.   J .Aug.  28 

.Aug.  30.  Rutherford,    N.   J Aug.  28 

Aug.  30.  Rutherford,   N.  J .Aug.  28 

Aug.  30.  Rutherford,    N.   J .Aug.  28 

Aug.  30.  Woodsfield,    O .Aug.  28 

Aug.  30.  Richmond,    Ind .Aug.  28 

.Aug.  30,  AInncie,    Ind Aug.  28 

Aug.  31.  Ridgway,   Pa .Aug.  21 

Aug.  31.  Greencastle,  Ind Aug.  21 

Sept.     2.  Sullivan.  Ind Aug.  21 

Sept.     2.  Salem.  Ind -Aug.  21 

Sept.    2.  Fond  du  Lac,  Wis .Aug.  28 

Sept.    2.  Jamestown,  N.  Y Aug.  28 

Sept.    2.  English,   Ind Aug.  28 

Sept.    2.  Winnemac,    Ind Aug.  28 

Sept.    3.  Covington,    Ind Aug.  28 

Sept.    3.  Canton,    O Aug.  28 

Sept.    3.  Jacksboro,   Tenn -Aug.  28 

Sept.    3.  Wilmington,     Del Aug.  28 

Sept.    3.  Monticello,   Ind Aug.  28 

Sept.    3.  St.   Bernard,   O Aug.  28 

Sept.    3.  Lake  Charles,  La Aug.  28 

Sept.    3.  Snow  Hill,   Md .Aug.  28 

Sept.    3.  Bloomfield,   Ind .Aug.  28 

Sept.    3.  Beardstown,  111 Aug.  14 

Sept.     3-4-5.  Albany,   N.  Y .Aug.  14 

Sept.     3.  New  Philadelphia,  O Aug.  7 

Sept.     3.  Yorktown,   Va Aug.  7 

Sept.     3.  Indianapolis,  Ind -Aug.  21 

Sept.    4.  Bloomington,    Ind .Aug.  28 

Sept.    4.  Providence.  R.  I .Aug.  28 

Sept.   4.  Elmira,  N.  Y Aug.  28 

Sept.    4.  New  York,  N.  Y .Aug.  28 

Sept.    4.  Providence,  R.  I .Aug.  28 

Sept.    5.  Carrollton.    O .Aug.  28 

Sept.    6.  Decatur,    Ind Aug.  28 

Sept.  II.  P.ridgeton.    N.   J .Aug.  28 

Sept.  II.  Cincinnati,    O Aug.  28 

Sept.  II.  Cleveland,  O Aug.  21 

Sept.  II.  Cleveland,  O Aug.  21 

Sept.  12.  Cincinnati,    O -Aug.  28 

Sept.  13.  Des  Moines,   la .Aug.  28 
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Sept.  13.  Madison,    Wis .Aug  28 

Sept.  14.  St.  Moultrie,  S.  C Aug  28 

Sept.  20.  Rockvillc.    Ind .\ug.  28 

Sewers. 

Aug.  28.  Louisville,    Ky Aug    14 

.Aug.  28.  New   York,   N.   Y Aug  28 

.Aug.  29.  New  York,  N.  Y Aug  28 

■Aug.  29.  Akron,    O Aug.  28 

.Aug.  30.  Milwaukee,    Wis Aug.  28 

-Aug.  30.  Youngstown,    O Aug.  28 

.Aug.  30.  Norfolk,    Neb Aug.  28 

•Aug.  30.  Richmond.    Ind Aug.  28 

Aug.  30.  Fort  Dade,  Fla Aug.  14 

Aug.  30.  Evansville,    Ind July  24 

Aug.  31.  Canal   Dover,   O Aug    14 

-Aug.  31.  Elroy,  Wis Aug.  14 

Sept.    2.  Columbus,  O .Aug.  21 

Sept.    2.  Grand  Rapids,   X.  D .Aug.  28 

Sept.    2.  Riverside,   N.  J .Aug.  28 

Sept.    3.  .Ale.xandria,    La .Aug.  28 

Sept.    3.  Canton,    O .Aug.  28 

Sept.    3.  Kingston,    N,    Y Aug!  28 

Sept.    3.  New  Ulm,  Minn Aug.  21 

Sept.   4.  Bcloit,   Wis Aug.  28 

Sept.    5.  Sumter.  S.   C .Aug.  28 

Sept.     5.  Monessen,  Pa Aug.  21 

Sept.     6.  Iowa   City,   la Aug.  7 

Sept.    9.  Bryant,   S.    D .Aug.  28 

Sept.  II.  New  Orleans,  La July  10 

Sept.  13.  Des  Moines,   la .Aug.  28 

Sept.  13.  Lake  Mills,  Wis Ajg.  21 

Water  Supply, 

-Aug.  28.  Decatur,   III . Aug.28 

•Aug.  28.  New   A'ork,  N.   Y .Aug.  28 

-Aug.  29.  Philadelphia,    Pa Aug.  14 

.Aug.  30.  Fort  Dade,  Fla Aug.  14 

-Aug.  30.  Norfolk,   Xeb .Aug.28 

-Vug.  31.  Grosse  Pointe  Farms,  Mich., 

Aug.  28 

Aug.  31.  Chicago,    III .Aug.  14 

Aug.  31.  Chicago,  111 .Aug.  14 

Aug.  31.  Chicago,    III Aug.  14 

-Aug.  31.  Montgomery,  Minn .Aug.  21 

Sept.    2.  Carrington,  N.  Dak Aug.    7 

Sept.     3.  Kansas   City,   Mo Aug.  14 

Sept.     3.  Victoria,  B.  C Aug.  14 

Sept.     4.  New  Orleans,  La July     3 

Sept.    5.  Bellevue,    O Aug.  28 

Sept.     6.  Montreal,  Que Aug.  14 

Sept.     7.  Pensacola,   Fla Aug.  21 

Sept.    9.  Orange.    N.    J Aug.28 

Sept.  14.  Norfolk,  Va Aug.  21 

Miscellaneous. 

-Aug.  28.  \\'iImington,   Del., 

Jetty,  .Aug.28 
.Aug.  28.  Skaneateles,   N.   Y., 

Protection  Walls,  Aug.28 
.Aug.  29.  Paulsboro,   N.  J., 

Gas  Plant,  Aug.  28 
-Aug.  29.  New  A^ork,  N.  Y., 

Fence,  Aug.  28 
-Aug.  29.  New  York,  N.  Y., 

«       Pier  Structures,  Aug.  28 
.Aug.  29.  Fort  Lawton.,  Wash, 

Corrals,  Aug.  14 
Aug.  30.     Philadelphia,  Pa., 

Suction  Dredges,  Aug.  7 
-Aug.  30.  New  A'ork.  N.  Y., 

Iron  Flagstaff,  Aug.  21 
-Aug.  30.  New  Orleans,  La., 

Seawall,  Aug.  28 
.Aug.  31.    Galveston,  Tex., 

Jetty  Work,  Aug.  7 
Aug.  31.  Lebanon,  Pa., 

Street   Lighting,  July  24 
.Aug.  31.  Rushville,  Ind., 

Crushed  Stone  and  Gravel,  Aug.  21 
Sept.    I,  Webb  City,  Mo., 

Railroad,  Julv  31 
Sept.    2.  New  York.  N.  Y., 

Rubble  Stone.  Dikes,  .Aug.  21 
Sept.     3.  Winnipeg,  Man., 

Hvdro-EIectric  Development,  June  19 
Sept.    3.  Two  Rivers,  Wis., 

Pier  Work,  Aug.  14 
Sept.    3.  Joliet,   111 .Aug.  21 
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.-iipt.    3.  LWnse,   .Mich., 

Hydraulic   Power  riniil.   .Auk  -'S 
Sept.    4.  Baltimore,  Md., 

.  Disposition  of  Garbage,  Adg.  21 
Sept.    9.  West    Point,    N.    Y., 

Emplacements,  Aug.  28 
Sept.  ID.  Philadelphia,    Pa., 

Lighthouse  Superstructure,  Aug.  28 
Sept.  10.  Fairport,  O., 

Breakwater,  Aug.  14 
Sept.  10.  Cleveland,   O., 

Breakwater,  Aug.  14 
Sept.  10.  Bar  Harbor,  Me., 

Breakwater,  Aug.  21 
Sept.  11.  Cincinnati,  O., 

Dike  and  Dam,  Aug.  21 
Sept.  12.  Milieu.  G.  A., 

Electric  Light  and  Water  Plant,  Aug.  28 
Sept.  16.  Stockton,  Cal.. 

Bulkhead.  .\ug.  28 
Sept.  30.  Washington,  D.  C, 

Search   Light   Outfit,  Aug.  7 
Oct     5.  Franklin  Shoals,  Ark., 

Lock  and  Dam,  .\ug    7 
Oct.     5.  Mobile,  Ala., 

Locks  and   Dams.  Aug.  14 
Oct.     5.  Franklin.,  Ark.,  Aug.  14 

Oct.     5.  Vicksburg,  Miss., 

Lock  and  D.tiii.  .\ug.   14 

Excavation,  Earth  and  Rock. 

Aug.  30.  Portland,  Me., 

Rock  Excavation,  Aug.  7 
.\ug.  31.  Sanders   (Howard  Postoffice), 

Mont..         Ditch  Work,   .\ug.  28 
Sept.    2.  Tacoma,  Wash., 

Dredging,  Aug.  7 
Sept.    3.  Shawneetown.    III., 

Levee  Work.  .\ug.  28 
Sept.    3.  Ft.  Snelling,  Minn., 

Ditch  Work.  .\ug.  14 
Sept.     3.  Joliet,  111.. 

E.xcavation,  Concrete  Walls,  .\ug.  21 
Sept.    4.  Providence    R.  I., 

Dredging,  Aug.  7 
Sept.    4.  Norfolk,  Va., 

Dredging,  .-Vug.  14 
Sept.    4.  Providence,  R.  I., 

Dredging.  .A.ug.   14 
Sept.    4.  Woonsocket,  S.  D., 

Drainage  Ditch,  .\ug.  21 
Sept.    5.  Seattle,  Wash., 

Dredging,  Aug.  14 
Sept.    7.  Little  Rock,  Ark., 

Dredging,  Concrete  Conduit,  .'\iig.  21 
Sept.    7.  Washington,  D.  C, 

Dredging,  .^ug.  21 
Sept.    7.  New  London,  Conn., 

Dredging.  .\ug.  21 
Sept.  10,  Sibley,  la., 

Ditch    Work,  July  31 
Sept.  10.  New  Orleans,  La., 

Dredging,  .'Kug.  21 
Sept.  10,  Patton,   Cal., 

Storm  Water  Channels,  .-Xug.  28 
Sept.  II.  Bradley.   .Xrk., 

Levee  Work.  .\ug.  28 
Sept.  12,  Rich,  111. 

Drainage  Ditches,  .\ug.  28 
Sept.  14.  Moultrieville,  S.  C, 

Dredging.  Filling  In.,  .^ug.  28 
Sept.  19.  Gardner.  Mc.. 

Drcdsinpr.   A"?  28 

Materials.  Machines.  Supplies. Tools    Etc 

Aug.  29.  San  Francisco.  Cal., 

Motors.  Chain  Drives,  Etc.,  Aug.  7 
.\ug.  29.  New  York.  N.  Y, 

Supplies,  .\ug.  28 
.Aug.  30.  Panama,   C.   A., 

Locomotives,  Aug.  28 
Sept.    3.  Panama.  C.  A.. 

Engineering  Supplies.  Aug.  28 
Sept.    3.  Portland.  Me., 

Engine,    Generator.   .Aug  28 
Sept.     3.  Kansas   City.   Mo . 

Pipe    and    Specials,  Aug.  7 


Sept.    3.  Kansas  City,  Mo., 

Steel  Pipe,  Aug.  7 
Sept.    3.  Pugct  Sound,  Wash., 

Piles,   Timber,   Etc.,  Aug.  14 
Sept.    3.  Mare  Island,  Cal., 

Pipe,  Lamps,  Valves.  Etc.,  Aug.  14 
Sept.    3-10-17,  Washington,  D.  C, 

Supplies,  Aug.  28 
Sept.    5.  River  Falls,  Wis., 

Fire  Hose,  Aug.  21 
Sept,   8,  Louisville,   Ky., 

Pumping  Engines,  July  31 
Sept.  14.  Manila,    P.    I., 

Valves,   Gates,  July  31 
Sept.  14.  New   York,  N.   Y., 

Motor  Generator  Sets,  .Aug.  28 

BIDS  ASKED. 
Bridges. 

Items    Arr&need    Alphabetioally    by    States. 

AJiii.  Cal. — Bids  are  asked  until  10  a. 
ni..  Sept.  16,  by  the  Board  of  Supervisors, 
L.  S.  Smith,  Clk.,  for  the  construction  of 
a  bridge  across  Ash  Creek  at  Main  St. 

Anderson,  Cal. — Bids  are  asked  until  10 
a.  m.,  Sept.  3,  by  the  Board  of  Supervisors, 
S.  N.  Withero.  Clk..  for  repairing  bridge 
across  Sacramento  River  near  .Anderson. 

San  Jose,  Cal. — Bids  are  asked  by  Henry 
A.  Pfister,  Clerk,  until  Sept.  3,  for  the  con- 
struction of  2  concrete  bridges  over  Wild- 
cat Creek,  one  at  Allendale  .Ave.  and  the 
other  at  Fruitvale  Ave. 

Santa  Barbara,  Cal. — Bids  are  asked  by 
C.  A.  Hunt,  until  Sept.  3.  for  the  construc- 
tion of  a  bridge  across  the  Santa  Maria 
River,  also  for  the  construction  of  a  bridge 
across  San  Jose  Creek  and  a  bridge  across 
the  -Santa  Yuez  River. 

Sedalia,  Colo. — Bids  are  asked  until  noon, 
Sept.  3.  by  T.  W.  Jaycox.  State  Engineer, 
at  Denver,  for  the  construction  of  a  lOO- 
ft.  reinforced  concrete  bridge  across  Plum 
Creek,  at  Sedalia. 

Yo  Semite,  Cal. — Bids  are  asked  until 
noon.  Sept.  10,  by  Major  H.  C.  Benson,  14th 
Cavalry.  .Acting  Supt.  Yo  Semite  National 
Park,  Yo  Semite,  for  the  construction  of 
steel  bridge  across  Merced  River,  in  Yo 
Semite   Valley. 

Sandpoint.  Ida. — Bids  are  asked  until  10 
a.  m..  Sept.  2.  by  the  County  Commission- 
ers. Ignatz  Weil.  Clk..  for  the  construction 
of  bridge   across    Pack   River. 

Bloomfield,  Ind. — Bids  are  asked  by  the 
Commissioners  of  Greene  County  until  2 
p.  m.,  Sept.  3.  for  the  construction  of  3 
liridges. 

Boomnllc,  hui. — Bids  are  asked  by  the 
Commissioners  of  Warw-ick  County  until 
2  p.  m..  Sept.  2.  for  the  construction  of  a 
steel   bridge  in   Boon  Township. 

Croiiii  Point,  Ind. — Bids  are  asked  until 
Sept.  3  for  the  construction  of  an  iron 
bridge  over  the  Cady  Marsh  Ditch  on 
the  Ross  and  Tolleston  Gravel  road  in 
Calumet  Township.  Charles  .A.  Johnson. 
Clerk. 

Danville,  Ind. — Bids  are  asked  until  Sept. 
2,  for  the  repair  of  Brazlcton  Hadley 
bridge  in  Guilford  township.  .Alfred  S. 
Lineinger. 

Elkhart,  /(irf.-— Bids  are  asked  until  Sent. 
2.  for  the  following  bridges.  No.  i — For 
the  construction  of  a  steel  bridge  across 
creek  south  of  Middlebury  in  center  of  sec- 
tion 15,  on  the  Middlebury  and  Goshen 
road.  No.  2 — For  repairs  to  Clayton  bridge 
in  Jackson  Township,  across  Turkey  Creek. 
Steel  joists  and  new  plank.  No.  3 — For 
the  construction  of  concrete  abutments  for 
steel  bridge  across  Dry  Run  on  the  Goshen 
and  Fort  Wa\Tie  road  in  Benton  Town- 
ship. No.  4 — For  a  concrete  arch  bridge 
to  be  constructed  across  William  Long 
ditch,  one  mile  west  and  south  of  Millers- 


liurg  in  Benton  Township.  No.  5 — For  the 
ciiustruction  of  concrete  arch  across  Zol- 
linger ditch  on  the  Benton  and  Syracuse- 
road,  Benton  Township.  No.  6 — For  the 
coostruction  of  concrete  abutments  for  steel 
bridge  across  Dry  Run  in  Benton  Town- 
ship on  road  one  (|uarter  mile  west  of  the 
Fort  Wayne  road.  No.  7 — For  paving 
bridge  on  Middlebury  street,  in  this  city. 
No.  8 — For  the  construction  of  concrete 
abutments  for  bridge  to  be  moved  from 
ditch  near  Monroe  Bedk's  to  Swoveland 
ditch  near  Milton  Weaver's  in  Jackson 
Township.  No.  9 — For  the  construction  of 
a  concrete  arch  across  ditch  on  public  road 
from  Tyson's  corners  to  the  north  in  Olive 
Township.  No.  10 — For  the  con.struction 
of  concrete  arch  across  Shrock  ditch  on 
the  Harrison  Center  road  from  Harrison 
Center  to  Dills  school  house,  Harrison 
Township.  No.  II — For  the  construction 
of  concrete  abutments  for  steel  bridge 
across  Dry  Run  on  road  from  Solomon 
Creek  church  in  Benton.  Benton  Town- 
ship. No.  12 — For  the  construction  of  steel 
bridge  across  Keyes  ditch  in  Jackson 
Township.  No.  13 — For  the  construction 
of  concrete  abutments  for  steel  bridge 
across  Dry  Run  on  road  from  Kinnison's 
school  house  in  Benton  Township.  No.  14 
— For  the  construction  of  steel  bridge 
across  Dausman  ditch  on  Dausman  road. 
one  quarter  mile  .south  of  New  Paris  in 
Jackson  Township.  No.  15 — For  the  con- 
struction of  concrete  abutments  for  steel 
bridge  across  Rock  Run  on  Simons  road 
from  Goshen  east  to  Township  line.  Elk- 
hart Township.     O.  H.  Sweitzer. 

Franklin,  Ind. — Bids  are  asked  by  the 
Commissioners  of  Johnson  County  until 
10  a.  m..  Sept.  2,  for  the  construction  of 
3  bridges. 

Jasper,  Ind. — Bids  are  asked  by  the  Com- 
missioners of  Du  Bois  County  until  10  a. 
111..  Aug.  31.  for  the  construction  of  a  bridge 
over  the  Patoka  River. 

Montieello,  Ind. — Bids  are  asked  by  the 
Commissioners  of  White  County  until  12 
o'clock  noon.  Sept.  3.  for  the  construction 
of  II  new  bridges. 

Tipton,  Ind.- — Bids  are  asked  by  the  Com- 
missioners of  Tipton  County  until  I  p.  m.. 
Sept.  2.  for  the  construction  of  a  bridge 
over  Buck  Creek. 

Washington,  Ind. — Bids  are  asked  by  the 
Comissioners  of  Daviess  County  until 
2  p.  m.,  Sept.  2.  for  the  construction  of  3 
steel   bridges    with   concrete    abutments. 

Wichita,  Kan. — Bids  are  asked  until  noon 
Sept.  9,  by  the  Board  of  County  Commis- 
sioners, E.  P.  Martin.  Chmn..  for  the  con- 
struction of  a  reinforced  concrete  liridge 
across  Arkansas  River  at  Douglass  .\ve.. 
Wichita.  George  H.  Bradford,  Wichita, 
is  Engineer. 

Greenfield,  Mass. — Bids  are  asked  by  the 
Selectmen  of  Greenfield,  until  2  p.  m..  .Aug. 
31.  for  the  construction  of  a  reinforced 
concrete  highway  bridge  over  the  Hinsdale 
Brook  on  the  Green  River  Road.  .Adver- 
tisement appears  elsewhere  in  Engineer- 
ing-Contracting. 

.Xatchec.  Miss. — Bids  are  asked  imtit 
Sept.  I.  for  moving  the  iron  bridge  over 
Homochitto  River  on  the  Kingston  and 
Natchez  road.  Jaines  S.  Fleming.  Presi- 
dent. 

Vicksburg.  Miss. — Bids  are  asked  until 
noon.  Sept.  4.  bv  the  Board  of  County  Su- 
pervisors, J.  D.  Laughlin.  Clk..  and  the 
Board  of  .Aldermen,  for  constructing  a  con- 
crete arch  bridge  over  Glass  Bayou  at 
Cherry  St.  and  concrete-steel  bridge  at 
Citv  Cemetery  Road,  near  Rigby  Place.  H. 
J.  Trowbridge  is  City  Gk. 

Laurel  Springs.  X.  J. — Bids  are  a.sked 
lunil  II  a.  m.,  Sept.  9.  for  building  a  new 
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iron  truss  bridge  over  Laurel  Lake,  64  ft. 
in  length.  Fred  W.  George,  Court  House, 
Camden,  is  Clerk.  J.  J.  Albertson  is  Coun- 
ty Engineer. 

Ralnvay,  X.  J. — Bids  are  asked  until  3 
p.  ni.,  Sept.  4,  for  constructing  a  rein- 
forced concrete  bridge  over  the  Robinson 
Branch  of  the  Rahway  River  at  New 
Church  St.  The  bridge  is  46  ft.  wide  with 
60-it.  span.  J.  L.  Bauer.  215  Broad  St., 
Elizabeth,   is   County   Engineer. 

Cleicland,  O. — Bids  are  asked  until  11 
a.  m..  Sept.  14,  by  the  Board  of  County 
Commissioners,  Julius  C.  Dorn,  Clk.,  for 
constructing  concrete  steel  bridge  in 
Strongsville    Township. 

Eaton,  O. — Bids  are  asked  until  noon, 
Sept.  5,  by  C.  W.  Eidson,  County  Audr., 
for  the  construction  of  superstructures  of 
various  bridges.  Fred.  C.  Roberts  is  En- 
gineer. 

St.   Ctairszille,   O. — Bids  are  asked   until 

1  p.  m.,  Sept.  2,  by  A.  W.  Beatty,  County 
Audr.,  for  the  construction  of  substruc- 
tures and  superstructures  for  various 
bridges. 

Trenton,  O. — Bids  are   asked   until   Sept. 

2  by  the  County  Commissioners  at  Xew 
Philadelphia,  for  the  construction  of  steel 
liridge  across  Ohio  Canal  at  Trenton.  The 
bridge  will  have  72-ft.  span,  concrete  floor 
and  will  be  12  feet  in  width. 

Il'iiuiipeg,  Man. — Bids  are  asked  until 
noon.  Sept.  4,  by  Magnus  Peterson,  Secy. 
Civic  Board  of  Control,  for  constructing 
a  wooden  Howe  truss  bridge,  consisting  of 
ten  spans  of  80  ft.  each  and  one  draw  span 
of   160  ft. 

Buildings. 

Items    Arranged    Alphabetically    by    Slates. 

Selma,  Ala. — Bids  are  asked  until  .3 
p.  m.,  Sept.  30,  for  constructing  (includ- 
ing plumbing,  gas  piping,  heating  appara- 
tus, electric  conduits  and  wiring)  the  U. 
S.  Post  Office  at  Selma.  James  Knox  Tay- 
lor, Treasury  Dept.,  Washington,  D.  C,  is 
Supervising  Architect. 

AVik'  London,  Conn. — Bids  are  asked  un- 
til 10  a.  m.,  Sept.  4,  for  repairs  and  im- 
provements to  buildings  belonging  to  the 
Marine  Corps,  Naval  Station,  New  Lon- 
don. James  Sweeney  is  architect,  80 
State  St.,  New  London.  Col.  F.  L.  Denny, 
Q.  M. 

/(  ashington.  D.  C. — Bids  are  asked  by 
Spencer  Cosby,  Major  Engineers,  U.  S., 
Engineer  Office,  Twenty-second  and  K  sts.. 
N.  W.,  Washington,  until  noon  Sept.  16, 
for  the  construction  of  a  machine  shop 
building  at  the  Washington  Filtration  plant. 
Marianna,  Fla. — Bids  are  asked  by  the 
Town  Council  until  Sept.  12.  for  the  erec- 
tion of  a  $20,000  high  school  building.  J. 
L.    Folsom.    Building   Commissioner. 

Fisher's  S'citch,  hid. — Bids  are  asked  by 
the  undersigned  until  Sept.  3.  for  the  fur- 
nishing of  all  materials  and  installing  of  a 
steam  heating  plant  and  the  erection  of  a 
six-room  brick  school  building  at  this  city. 
Charles  Randall,  trustee. 

Stendel,  Ind. — Bids  are  asked  by  the 
Trustees  of  Lockhart  Township.  '  Pilse 
county,  at  Stendel,  until  2  p.  m.,  Aug.  31. 
for  the  construction  of  a  school  house. 

Wyandotte,  I.  T. — Bids  are  asked  by  the 
Commissioner  of  Indian  Affairs.  Dept.  of 
the  Interior.  Washington,  D.  C,  until  2 
p.  m..  Sept.  3,  for  furnishing  and  deliver- 
ing the  necessary  material  and  labor  to 
construct  and  complete  a  frame  laundry 
building  at  the  Seneca  School,  I.  T. 

Laicrence.  Kan. — Bids  are  asked  by  the 
Regents  of  the  University  of  Kansas  until 
II   a.  m..   Sept.   17.   for  the   erection   of  an 


engineering  building  on  the  campus  of  the 
^  niversity  at  Lawrence. 

Slircrc'port,  La.— Bids  are  asked  by  the 
undersigned  until  Sept.  10,  for  furnishing 
all  material  and  labor  for  the  completion 
of  the  Elks'  club  building.    H.  G.  Snyder. 

Slidcll,  La. — Bids  arc  asked  by  the  Board 
of  Trustees,  Slidell  Public  School,  until 
Sept.  2,  for  the  erection  of  a  public  school 
building  in  this  city. 

Baltimore,  Md. — Bids  are  asked  by  Jas. 
Knox  Ta\  lor.  Supervising  Architect,  Wash- 
ington, D.  C,  until  3  p.  m.,  Oct.  7,  for  the 
construction  and  mechanical  equipment, 
except  plumbing,  of  an  extension  to  the 
U.  S.  Postoflice,  Court  House,  etc.,  at  Bal- 
timore. Plans  and  specifications  may  be 
had  at  the  office  of  the  Custodian,  Balti- 
more, or  at  the  office  of  the  Supervising 
Architect. 

Albany,  X.  K— Bids  are  asked  until  3 
p.  m.,  Sept.  4,  by  the  State  Commission  in 
Lunacy.  Capitol,  Albany,  N.  Y.,  for  con- 
struction, heating,  plumbing  and  electric 
wiring  of  tuberculosis  pavilion  at  the  Wil- 
lard  State  Hospital,  Willard,  N.  Y.  Also 
on  the  same  date,  for  the  work  of  construc- 
tion, heating,  plumbing  and  electric  wiring 
of  dining-room  and  kitchen  addition  to 
chronic  building  at  the  Binghamton  State 
Hospital,  Binghamton,  N.  Y.  T.  E.  Mc- 
Garr  is  secretary  of  the  State  Commission 
in  Lunacj'. 

Buffalo,  X.  y.— Bids  are  asked  until  10 
a.  ni.,  Sept.  3,  by  Henry  P.  Fink,  Clerk 
Board  of  Supervisors  of  Erie  County,  36 
City  and  County  Hall,  for  building  an  addi- 
tion and  making  alterations  at  the  Erie 
County  jail. 

Geneva,  X.  Y. — Bids  are  asked  by  Lyman 
P.  Haviland,  Chmn.,  Building  Committee, 
N.  Y.  Agricultural  Experiment  Station, 
Geneva,  until  10  a.  m.,  Sept.  5,  for  con- 
struction, heating,  plumbing,  electric  work 
and  gas  piping  for  three  staff  residences 
and   two  cottages   for  laborers. 

Hudson,  X.  Y. — Bids  are  asked  by  Chas. 
H.  Strong.  Pres..  Board  of  Managers,  N. 
Y.  State  Training  School  for  Girls,  Hud- 
son, until  I  p.  m..  Sept.  14,  for  construc- 
tion, heating,  plumbing  and  electric  work 
for  three  new  cottages  and  alterations  to 
Industrial   Building. 

Xcu'  York,  X.  Y. — Bids  are  asked  by 
Moses  Herrman.  Pres.  of  the  Park  Board, 
Borough  of  Manhattan,  until  3  p.  m.,  Aug. 
29,  for  the  erection  of  a  shelter  house  in 
New  Lots  Park,  one  in  Fulton  Park,  one 
in  Winthrop  Park  and  another  in  Pros- 
pect Park.  All  located  in  the  Borough  of 
Brooklyn. 

Xe-cu  York,  X.  Y. — Bids  are  asked  until 
2 :30  p.  m.,  Sept.  4,  by  Robert  W.  Hebberd, 
Commissioner,  Public  Charities,  for  provid- 
ing all  labor  and  materials  required  for 
erecting  and  completing  (with  the  e.xcep- 
tion  of  fitting  up)  of  a  new  pathological 
building  at  the  Kings  Countj'  Hospital, 
Borough  of  Brooklyn. 

Rome,  X.  Y. — Bids  are  asked  by  James 
Knox  Taylor,  Supervising  Architect, 
Washington,  D.  C.  until  3  p.  m,,  Sept.  12, 
for  construction  of  the  aooroaches  at  the 
U.  S.  Postoffice,  Rome.  Plans  and  speci- 
fications may  be  had  of  the  Custodian, 
Rome.  N.  Y..  or  of  the  Supervising  Archi- 
tect. Washington. 

IVhitesboro,  X.  Y. — Bids  are  asked  until 
Sept.  10  for  the  erection  complete  of  a 
fire  department  building  in  this  city.  W. 
C.  Aldridge. 

Mont  Alto,  Pa. — Bids  are  asked  by  Rob- 
ert S.  Conklin,  Commissioner  of  Forestry, 
Harrisburg,  until  2  p.  m.,  Aug.  30,  for  the 
erection  of  a  dormitory  building  at  the 
State  Forest  .Academy.  Mont  Alto. 
Columbia.   S.    C. — Bids    are    asked    until 


Sept.  5,  by  \V.  U.  Starling,  Supervisor,  for 
additions,  alterations  and  roofing  the  court 
house.  Shand  &  La  Faye,  1328  Main  St., 
are  Architects. 

Denmark,  S.  C— Bids  are  asked  by  J. 
B.  Iraywick,  until  Aug.  28,  for  the  erec- 
cion  of  a  brick  church  building. 

Eau  Claire,  //ij.— Bids  are  asked  by  Jas. 
Knox  laylor,  supervising  architect,  Wash- 
mgton,  D.  C,  until  3  p.  m.  October  i,  for 
the  construction,  including  plumbing,  gas 
pipmg,  heating  apparatus,  electric  conduits 
and  wrmg,  of  the  U.  S.  Court  House  and 
Postoffice  at  Eau   Claire. 

Sherbrooke,  Que.—'Biis  are  asked  until 
Aug.  29.  by  Fred  Gelinas,  Secretary  Dept 
of  Public  Works.  Ottawa,  Ont.,  for  the 
construction  of  a  drill  hall  at  Sherbrooke. 

Roads  and  Streets 

Items   Arranged   Alphabetically    by    State?. 

Wilmington,  jD^/.— Bids  are  asked  until 
Sept.  3,  by  Francis  A.  Price,  New  Castle 
County  State  Highway  Commissioner,  for 
the  construction  of  macadam  road. 

Bloomfictd,  /;irf.— Bids  are  asked  by  the 
Board  of  Commissioners  of  Greene  Coun- 
t.y,  until  2  p.  m.,  Sept.  3,  for  the  construc- 
tion of  gravel  and  macadamized  road  in 
Richland  Township. 

Bhomington,  Ind.— Bids  are  asked  until 
2  p.  m.,  Sept.  4.  bv  the  County  Commis- 
sioners, for  construction  of  pike  roads  Nos. 
I,  2,  3  and  4,  in  Salt  Creek  Township, 
aggregating  in  length,  12,290  ft.  Samuel 
M.   Kerr  is   County  Auditor. 

Covington,  /»</.— Bids  are  asked  until 
1 :30  p.  m.,  Sept.  3,  by  the  County  Com- 
missioners for  constructing  four  stone 
pikes,  aggregating  g'/.  miles  in  length  and 
two  gravel  roads  about  five  nxiles  in 
length.  W.  B.  La  Baw,  Veedersburg,  is 
County   Supervisor. 

Decatur,  Ind.— Bids,  are  asked  until  Sept. 
6.  by  the  County  Commissioners,  for  con- 
structing a  macadamized  road  in  Monroe 
Township,  and  gravel  road  in  Preble 
Township.  C.  D.  Lewlon  is  County  Audi- 
tor. 

English,  Ind.— Bids  are  asked  by  the 
Board  of  Commissioners,  Crawford  Coun- 
ty, until  2  p.  m.,  Sept.  2,  for  the  construc- 
tion of  stone  or  macadamized  roads  in 
Sterling  Township  and  certain  streets  in 
English,  consisting  of  draining,  grading 
and  paving  with  stone  or  other  road  pav- 
ing material. 

Monticello,  Ind.— Bids  are  asked  by  J. 
L.  Ackerman,  County  Auditor,  until  Sept. 
3,  for  grading,  draining  and  paving  vari- 
ous roads   with  stone. 

Muneic,  Ind. — Bids  are  asked  by  the 
Board  of  Public  Works,  until  10  a.  m.. 
Aug.  30,  for  the  following  public  improve- 
ments :  The  improvement  of  the  roadway 
of  High  St.  from  Main  St.  to  Washington 
St.  with  sheet  asphalt ;  and  also  the  im- 
provement of  the  roadway  of  Walnut  St. 
from  Main  St.  to  Washington  St.  with 
sheet  asphalt ;  and  also  the  improvement 
of  the  roadway  of  Main  St.  from  Mul- 
berry St.  to  Madison  St.  with  sheet  as- 
phalt :  and  also  the  roadway  of  .\dams 
St.  from  Mulberry  St.  east  to  within  two 
feet  of  the  Ft.  W.  C.  &  L.  Ry.'s  main  track 
in  Madison  St.  with  sheet  asphalt  and 
brick.     J.  A.  Jackson.   City  Clerk. 

Richmond.  Ind. — Bids  are  asked  by  the 
Board  of  Public  Works  until  10  a.  m., 
Aug.  30,  for  the  improvement  of  North- 
west Second  St.,  by  grading,  graveling  and 
macadainizing  the  roadway  and  the  con- 
struction of  cement  curbs  and  gutters  and 
cement  sidewalks  on  both  sides  of  the 
street  from  Chestnut  to  Charles  Sts.,  side- 
walks to  be  uniform  width  of  6  feet. 
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Rockrillc,  /ik/.— Bills  arc  asked  until 
noon.  Sept.  20,  by  tlic  County  Comniis- 
sioncrs  of  Parke  &  Fountain  Counties,  at 
Rdckville.  for  constructing  stone  pike  t'/i 
miles  in  length.  W.  B.  La  Baw.  Vecders- 
burg.  is   Surveyor  of   Fountain   County. 

Il'inimai-,  Ind. — Bids  are  asked  by  the 
Board  of  Commissioners  of  Pulaski  Coun- 
ty, until  12  o'clock  noon.  Sept.  2,  for  the 
improvement  of  certain  roads  by  draining, 
grading  and  graveling.  Plans  and  specifi- 
cations may  be  seen  at  the  .Vuditor's  office. 

Dcs  Moines,  la. —  Bids  are  asked  by  the 
Board  of  Public  Works,  until  1 1  a.  m., 
Sept.  13,  for  the  following  improvements : 
Curbing  with  Portland  cenunt  and  paving 
with  asphalt  upon  six  inches  of  Portland 
ceinent  concrete  foundation  where  no 
foundation  now  exists,  and  upon  about 
three  inches  of  Portland  cement  concrete 
foundation  where  foundation  now-  exists, 
and  one  inch  binder  course  and  one  and 
one-half  inch  wearing  surface,  on  Library 
Ave.  from  the  south  curb  line  of  Locust 
St.  to  the  north  line  of  Walnut  St.  About 
1,084  *c|-  >■''*■  paving,  and  about  562  lin. 
ft.  of  curbing.  Work  to  begin  on  or  be- 
fore Sept.  20,  and  to  be  completed  on  or 
before  Oct.  25. 

Lake  Charles,  La. — Bids  arc  asked  by 
the  City  of  Lake  Oiarles,  until  Sept.  3.  for 
the  construction  of  about  15  miles  of  ce- 
ment sidewalks  and  brick  or  cement  curb- 
ing. Plans  and  specifications  may  be  ob- 
tained   from   tlie   City   Engineer. 

Sitois;  Hill,  jV</.— Bids  are  asked  by  J.  E. 
White,  Treas.,  Worcester  County  Commis- 
sioners, until  Sept.  3,  for  grading  and  mac- 
adamizing 2  miles  of  road. 

Baltimore,  Md. — Bids  are  asked  by  the 
City  Register,  until  11  a.  m.,  Aug.  28,  for 
grading,  putting  in  curb  and  gutter  and 
paving  with  macadam  Chelsea  Terrace 
from  Clifton  -Ave.  to  Windsor  Mill  Road. 
Plans  and  specifications  on  file  at  office  of 
City  Register  in  the  City  Hall. 

Kansas  City.  Mo. — Bids  are  asked  by  E. 
A.  Harper.  City  Engineer,  until  11  a.  m., 
.\ug.  29,  for  furnishing  all  the  material 
and  doing  all  work  necessary  to  repair  the 
brick  pavement  on  Seventh  St.  from  Penn- 
sylvania .\ve.  to  Broadway. 

Kansas  City.  Mo. — Bids  are  asked  by  E. 
.\.  Harper.  City  Engineer,  until  11  a.  m., 
.\ug.  29,  for  the  construction  of  artificial 
stone  sidewalks  as  follows :  On  west  side 
of  Walrond  .^ve.  from  Twenty-second  St. 
to  Twenty-third  St.  On  both  sides  of 
Brownell  .-Xve.  from  Woodland  Ave.  to 
Maple  Boul.  On  east  side  of  Campbell  St. 
from  Forty-eighth  St.  to  the  south  line  of 
lot  sixteen,  block  three,  Lahoma.  On  both 
sides  of  Colorado  Ave.  from  Fifteenth  St. 
to  the  south  line  of  Munroe  Heights.  On 
north  side  of  Tenth  St.  from  Myrtle  Ave. 
to  Norton  Ave.  On  west  side  of  Wash- 
ington St.  from  a  point  47  ft.  north  of 
north  line  of  lot  14.  Edward  Price's  addi- 
tion to  the  alley  next  .south  thereof.  On 
both  sides  of  Garner  Ave.  from  Myrtle 
Ave.  to  Norton  Ave.  On  both  sides  of 
Tenth  St.  from  White  Ave.  to  Fremont 
Ave.  Plans  and  specifications  may  be  seen 
and  all  information  furnished  at  the  office 
of  the  City   Engineer. 

Kan.ias  City,  Mo. — Bids  are  asked  by  E. 
A.  Harper,  City  Engineer,  until  11  a.  m., 
.\ug.  29,  for  furnishing  all  material  and 
doing  all  work  necessary  to  complete  the 
following  improvements,  consisting  of  the 
rcpairin.g  of  asphalt  pavements :  On  Wal- 
nut St.  from  Nineteenth  St.  to  Twentieth 
St.  On  Monroe  .\ve.  from  Smart  Ave.  to 
Independence  .'\ve.  On  Tenth  St.  from 
Broadway  to  Central  St.  On  Wyandotte 
St.  from  Thirty-third  St.  to  the  south  line 
of  Thirty-eighth  St.  Plans  and  specifica- 
tions   mav    be    seen    and    all    information 


relatue   to  tlie   work  obtanied  at  the  office 
of  the   City   Engineer. 

Kansas  City.  .\lo. —  Bids  arc  asked  by  E 
.\.  ll.irpcr.  City  Engineer,  until  11  a.  m., 
.\ug.  29,  for  the  construction  of  the  fol- 
lowing asphalt  pavements :  On  .\daline 
St.  from  West  Prospect  PI.  to  Belleview 
.•\vc.  On  Twenty-seventh  St.  from  the 
East  line  of  Forest  Ave.  to  the  cast  line 
of  Tracy  Ave.  On  Thirty-sixth  St.  from 
the  east  line  of  Gillham  Road  to  a  point 
1352-10  ft.  west  of  the  west  line  of  Locust 
St.  On  Harrison  St.  from  the  south  line 
nf  Thirty-ninth  St.  as  condemned  to  the 
north  line  of  Forty-third  St.  On  Grand 
.\ve.  from  the  north  line  of  Twentieth  St. 
to  the  viaduct  over  the  Kansas  City  Belt 
Railway.  Plans  and  specifications  may  be 
seen  and  all  information  relative  to  the 
work  obtained  at  the  office  of  the  City  En- 
gineer. 

Bridgeton,  A'.  /. — Bids  are  asked  until 
noon,  Sept.  11,  by  George  Reeves,  Chmn. 
Public  Road  Commissioner  of  the  Board  of 
Oiosen  Freeholders  of  Cumberland  Coun- 
ty, for  improving  portion  of  Malaga  Road, 
about  5.75  miles  in  length.  Approximate 
amount  of  work  as  follows :  16,420  cu. 
yds.  of  earth  excavation,  9,232  cu.  yds. 
compact  gravel,  arch  bridge  at  Burnt  Mill 
Stream,  ten  ft.  additional  to  present  bridge 
at  Blackwater  Stream  and  box  culvert,  2'/2 
X30  feet  at  Station  No.  215. 

Rutherford.  \.  J. — Bids  are  asked  by  the 
Council  of  the  Borough  of  Rutherford,  un- 
til 8  p.  m.,  Aug.  30,  for  the  grading  of 
Raymond  Ave.  from  L'nion  Ave.  to  Erie 
.•\ve. :  Washington  Ave.  from  Carmita  Ave. 
to  Jackson  Ave. :  Jackson  Ave.  from  Un- 
ion Ave.  to  Riverside  Ave. ;  Riverside  Ave. 
from  Jackson  to  Rutherford  Ave.  Bids 
must  be  accompanied  by  certified  check 
for  $500.  Plans  and  specifications  may  be 
had  at  the  office  of  the  Borough  Clerk, 
City  Hall,  Rutherford.  F.  R.  Stedman, 
Borough  Clerk. 

Rutherford,  X.  I. — Bids  are  asked  by  the 
Council  of  the  Borough  of  Rutherford,  un- 
til 8  p.  m.,  Aug.  30,  for  the  grading  of 
Elm  St.  from  Washington  Ave.  to  Morse 
.\ve.  Plans  and  specifications  can  be  ex- 
amined at  the  office  of  the  borough  clerk, 
in  the  City  Hall,  Park  Ave.,  Rutherford. 
Each  bid  must  be  accompanied  by  a  certi- 
fied check  for  the  sum  of  $50,  payable  to 
the  order  of  the  Borough  of  Rutherford. 
F.  A.  Stedman,  Borough  Clerk. 

Rutherford,  N.  I. — Bids  are  asked  by  the 
Council  of  the  Borough  of  Rutherford,  un- 
til 8  p.  m..  Aug.  30,  for  the  grading  of  St. 
Qair  Ave.  from  Raymond  .\ve.  to  Beech 
St.  Plans  and  specifications  can  be  exam- 
ined at  the  office  of  the  Borough  Clerk,  in 
City  Hall,  Park  .\ve.,  Rutherford.  Each 
bid  must  be  accompanied  by  a  certified 
check  for  the  sum  of  $50,  payable  to  the 
order  of  the  Borough  of  Rutherford.  F. 
A.  Stedman,  Borough  Clerk. 

Rutherford.  N.  J. — Bids  are  asked  by  the 
Council  of  the  Borough  of  Rutherford,  un- 
til 8  p.  m.,  Aug.  30,  for  the  grading  of 
Wheaton  PI.  from  Addison  .\ve.  to  Wood- 
land Ave.  Plans  and  specifications  can  be 
examined  at  the  office  of  the  Borough 
Clerk,  in  the  City  Hall,  Park  Ave.,  Ruth- 
erford. Each  bid  must  be  accompanied  by 
a  certified  check  for  the  sum  of  $50,  pay- 
able to  the  order  of  the  Borough  of  Ruth- 
erford.    F.  A.   Stedman,   Borough  Clerk. 

Ehnira.  N.  Y. — Bids  are  asked  by  the 
Board  of  Public  Works,  until  II  a.  m., 
Sept.  4,  for  paving  Railroad  Ave.  with 
vitrified  block  and  asphalt  on  a  concrete 
foundation.  There  will  be  required  about 
2,200  sq.  yds.  of  pavement  and  2,oqo  lin.  ft. 
of  curbing.     S.  F.  Warner,  City  Clerk. 

Jamestown,  N.    V. — Bids  are  asked  until 


noon,  Sept.  2,  for  the  construction  of  about 
23,000  ft.  of  cement  curb  and  gutter,  36 
concrete  catch  basins,  10  manholes.  C.  G. 
Jones,  City  Engineer. 

I  .Vfii'  i'ork,  X.  y. — Bids  are  asked  until 
3  p.  m.,  Aug.  29,  by  the  Department  of 
Parks,  Moses  Hcrrman,'  Pres.,  for  furnish- 
ing and  delivering  North  River  road  gravel 
for  drives  in  Central  Park.  Bids  are  also 
asked  at  the  same  time  for  paving,  curb- 
ing, etc.,  in  portions  of  various  streets. 

.\'cic   Y'ork,  X.  Y. — Bids  are  asked  until 

I I  a.  m.,  Sept.  4,  by  Bird  S.  Coler,  F'rcs. 
Borough  of  Brooklyn,  for  regulating,  grad- 
ing, paving,  etc.,  portions  of  various  streets. 

Canton,  O. — Bids  are  asked  until  noon 
Sept.  3,  by  the  Board  of  Public  Service.  B. 
F.  Faust,  Clerk,  for  paving,  etc.,  upon 
gravel  and  concrete  foundations.  Estimat- 
ed, $82,425.  W.  E.  Sarver  is  City  En- 
gineer. 

Carrollton,  O. — Bids  are  asked  until  3  p. 
in.  Sept.  5,  by  W.  A.  Taylor.  Springfield 
Township  Clerk,  for  grading  and  mac- 
adamizing five  miles  of  road  in  Springfield 
Township.  R.  H.  Lee,  Carrollton  is  En- 
gineer. 

Cincinnati,  O. — Bids  are  asked  until  noort 
.\ug.  29,  by  the  Board  of  Public  Service, 
^L  J.  Keefe,  Clerk,  for  grading,  paving, 
etc.,  portions  of  Beekman  St.  Estimated 
cost,  $24,354.  C.  N.  Dannenhower  is  Citv- 
Engineer. 

Cineinnati,  O. — Bids  are  asked  until  noon 
Sept.  12,  by  the  Board  of  Public  Service. 
for  grading,  paving,  etc.,  portions  of  Palm 
Ave.     Estimated  cost,  $6,316. 

Cineinnati,  O. — Bids  are  asked  until  noon 
Sept.  II,  by  the  Board  of  Public  Service, 
for  grading,  paving,  etc.,  portions  of  Kirby 
.\ve..  Ninth,  Clinton,  Townsend  and  Tre- 
mont  Sts.  Estimated  costs.  $40,546,  $28,- 
129,  $27,376,  $5,691  and  $20,073,  respect- 
ively. 

St.  Bernard,  O. — Bids  are  asked  by  Geo 
Schroeder,  Village  Clerk,  until  12  o'clock 
noon,  Sept.  3,  for  furnishing  material  and 
labor  necessary  to  lay  artificial  stone  side- 
walks 6  ft.  in  width  and  crossings  at  street 
intersections,  on  both  sides  of  Carthage 
Pike  from  Railroad  Ave.  to  Spring  Grove 
Ave.  J.  A.  Stewart.  Village  Engineer, 
712  Traction  Bldg.,  Cincinnati. 

Springfield,  O. — Bids  are  asked  by  the 
trustees  of  Springfield  Township  until  3 
p.  m.,  Sept.  5,  for  the  grading  and  ma- 
cadamizing of  5  miles  of  road,  as  adver- 
tised  elsewhere   in   Exgin'eeri.vgCoxtract- 

ING. 

If'oodsfield,  O. — Bids  are  asked  until  noon 
Ang.  30,  by  Geo.  P.  Door,  \"illage  Clerk, 
for  grading,  draining  and  macadamizing 
portion  of  West  Court  St. 

Proiideuce,  R.  L — Bids  are  asked  by  the 
State  Board  of  Public  Roads,  State  House. 
Providence,  until  12  o'clock  noon.  Sept.  4. 
for  the  construction  of  a  section  of  State 
highway  in  the  towns  of  Glocester  and 
Burrillville.  about  5.280  ft.  in  length :  a 
section  of  State  highway  in  the  town  of 
East  Providence,  about  10,000  ft.  in  length  : 
a  section  of  State  highway  in  the  town  of 
Lincoln,  about  3,000  ft.  in  length :  a  sec- 
tion of  State  highway  in  the  town  of  Fos- 
ter. al)out  5.280  ft.  in  length ;  a  section  of 
State  highway  in  the  town  of  Coventry, 
about  31.680  ft.  in  length;  a  section  of 
State  highway  in  the  town  of  Tiverton, 
about  2,640  ft.  in  length  ;  a  section  of  high- 
way in  the  town  of  Little  Compton,  about 
5,280  ft.  in  length :  a  section  of  State 
highway  in  the  town  of  Jamestown,  about 
5,280  ft.  in  length:  a  section  of  State  high- 
way in  the  town  of  Portsmouth,  about 
3,000  ft.  in  length :  a  section  of  State  high- 
way in  the  town  of  Glocester,  about  10,560 
ft.   in   length;   a   section   of  State   highway 
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ill  the  town  of  Richmond,  about  5,280  ft. 
in  length ;  a  section  of  State  highway  in 
the  town  of  Xarragansett,  about  7,920  ft. 
in  length ;  a  section  of  State  highway  in 
the  town  of  Warwick,  about  15,840  ft.  in 
length.  Bids  must  be  made  upon_  blatiks 
to  be  furnished  by  the  Board.  No  bids 
will  be  received  unless  accompanied  by  a 
certified  check  for  the  sum  of  $200,  pay- 
able to  the  State  of  Rhode  Island.  Plans, 
specifications  and  drawings  may  be  e.xam- 
med  at  the  office  of  the  State  Board  of 
Public  Roads  at  the  State  House,  Provi- 
dence. 

Providence,  R.  I. — Bids  are  asked  until 
noon,  Sept.  4,  for  constructing  sections  of 
state  highways  in  the  following  towns: 
Glocester  and  Burrillville,  about  5,280  ft. 
in  length ;  East  Providence,  about  10,000 
ft.  in  length  ;  Lincoln,  about  3,000  ft. :  Fos- 
ter, about  5,280  ft.;  Coventry,  about  31,680 
ft. ;  Tiverton,  about  2,640  ft. ;  Little  Comp- 
ton,  about  5,280  ft. ;  Jamestown,  about  5,280 
ft. :  Portsmouth,  about  3,000  ft. ;  Glocester, 
about  10.560  ft. :  Richmond,  about  5,280  ft. , 
Xarragansett,  about  7,920  ft. ;  Warwick, 
about  15,840  ft.  Plans,  specifications  and 
drawings  may  be  examined  at  the  office  of 
the  State  Board  of  Public  Roads,  at  the 
State  House,  Providence,  R.  L,  on  and 
after  Aug.  28.  Arthur  H.  Blanchard  is 
Assistant  Engineer. 

Ft.  Motilirie  (Moultrieville  Postoffice), 
S.  C— Bids  are  asked  by  J.  ^^  Fulton,  Q. 
^L,   for  constructing  roads  and   walks. 

Jaeksboro.  Tcnn. — Bids  are  asked  until 
Sept.  3,  by  the  Board  of  County  Road 
Commissioners,  R.  B.  Bard,  Chmn.,  for 
road  construction. 

Fond  Du  Lae.  Jfi'.?.— Bids  are  asked  un- 
til Sept.  2.  by  the  Board  of  Public  Works, 
L.  A.  Pettibone,  Chmn.,  for  paving  portion 
of  East  First  St.  with  brick  and  paving 
various  streets  with  asphalt  and  construct- 
ing combined  curb  and  gutters. 

Madison,  Wis. — Bids  are  asked  until 
Sept.  13,  by  O.  S.  Xorsnian,  City  Clerk, 
for  macadamizing  portion  of  Jefferson  St. 
J.   F.  Icke  is  City  Engineer. 

Sewers. 

Items    Arranged    AlphabetlcallT    by    States. 

Rieltiiioiid,  Ind. — Bids  are  asked  by  the 
Board  of  Public  Works  until  10  a.  m., 
Aug.  30,  for  the  following  described  pub- 
lic improvements :  For  the  construction 
of  a  sewer  system  and  disposal  plant  for 
the  benefit  of  property  located  west  of  the 
Whitewater  river  and  south  of  West  Main 
St.  (Certified  check  $1,200.00.)  Also  for 
the  construction  of  a  4  ft.  sewer  from 
the  outlet  at  Sheridan  St.  and  P.,  C,  C.  & 
St.  L.  Railroad  south  in  Sheridan  St.  to 
the  alley  north  of  Laurel  St. ;  thence  west 
in  said  alley  and  the  alley  north  of  Chest- 
nut St.  to  West  Second  St. ;  thence  north 
in  West  Second  St.  to  Center  St. ;  thence 
with  a  size  of  6  ft.  diameter  to  State  St. : 
thence  with  a  size  of  24  in.  diameter  west 
to  alley  west  of  West  Second  St. ;  thence 
north  in  said  alley  to  alley  south  of 
Charles  St. :  thence  west  in  said  alley  to 
west  line  of  Mary  J.  Stevens  addition ; 
thence  also  east  in  said  alley  to  West 
Second  St.  with  a  size  of  12  in.  diameter; 
thence  also  in  the  alley  north  of  Chestnut 
St.  from  West  Second  St.  to  West  Fifth 
St.  with  a  size  of  24  in.  diameter.  (Certi- 
fied check  $500.00.)  ' 

Des  Moines.  la. — Bids  are  asked  by  the 
Board  of  Public  Works  until  11  a.  m., 
Sept.  13,  for  the  construction  of  a  12  in. 
vitrified  clay  pipe  sewer  on  Capital  .Ave. 
from  Eighteenth  St.  to  Xineteenth  St., 
about  652  lin.  ft.  of  sewer.  Work  to  be- 
gin on  or  before  Sept.  25  and  to  be  com- 
pleted before  Oct.  25. 


.llexandria.  La. — Bids  are  asked  until 
Sept.  3,  by  the  Board  of  Aldermen,  for 
the  construction  of  about  S  miles  of  8,  10, 
12  and  14  inch  pipe  sewers,  together  with 
manholes,  etc.  Ira  W.  Sylvester  is  City 
Engineer. 

Xorfolk,  Neb. — Bids  are  asked  by  Julius 
Hultf,  City  Clerk,  until  12  o'clock  noon, 
.\ug.  30,  for  the  construction  of  district 
sewer  Xo.  1.  Bids  will  also  be  received  at 
same  time  and  place  for  the  construction 
of  a  main  sewer  on  First  St.  from  Xorlulk 
.\ve.  to  the  north  fork  of  the  Elkhorn 
River.  .-Mso  for  taking  up  and  replacing 
the  main  sewer  pipes  at  the  mouth  of  the 
main  sewer  where  it  enters  into  the  Elk- 
horn  River. 

Riverside,  A'.  /. — Bids  are  asked  until  8 
p.  m.,  Sept.  2  (extension  of  date),  for  con- 
structing sewerage  system.  The  work  con- 
sists of  laying  about  10  miles  of  8  to  24- 
incli  sewers,  pump  house,  engines,  pumps, 
pump  well  and  disposal  works.  Irven 
Kollo  is  Township  Clerk.  Wm.  H.  Board- 
man  is  Engineer. 

Kingston,  X.  1'. — Bids  are  asked  by  the 
Board  of  Water  Supply  at  the  office  of  the 
Secretary,  299  Broadway,  N.  Y.  City,  until 

2  p.  m.,  Sept.  3,  for  the  construction  of  a 
portion  of  an  intercepting  sewer  in  Kings- 
ton. The  work  consists  of  about  5,500  cu. 
yds.  earth  excavation,  350  cu.  yds.  rock  ex- 
cavation, 4,813  lin.  ft.  of  24  in.  vitrified 
sewer  pipe,  77  lin.  ft.  24  in.  cast  iron  pipe 
and   19  manholes. 

AVa'  York.  X.  Y. — Bids  are  asked  by 
the  President  of  the  Borough  of  Brooklyn 
until  II  a.  m.,  .\ug.  28,  for  furnishing  all 
the  labor  and  material  required  for  con- 
structing sewer  in  Scott  .\ve.  from  Xew- 
town  creek,  north  of  Metropolitan  Ave.  to 
St.  Xicholas  Ave.,  etc.  (Sec.  i.)  The  En- 
gineer's estimate  of  the  quantities  is  as 
follows :  2,946  lin.  ft.  l8o-in.  circular 
sew  er ;  106  lin.  ft.  l8o-in.  horseshoe  sewer ; 
174  lin.  ft.  drop  section:  19  lin.  ft.  con- 
necting section ;  745  lin.  ft.  48-in.  sewer ; 
470  lin.  ft.  15-in.  pipe  sewer;  5,600  lin.  ft. 
l2-in.  pipe  sewer ;  1,000  lin.  ft.  12-in.  pipe 
sub-drain:  1,100  lin.  ft,  12-in.  temporary 
drain  pipe ;  i  manhole,  class  "A" ;  6  man- 
holes,  class   "B";   4  manholes,   class   "C" ; 

3  manholes,  class  '"D" ;  6  manholes,  class 
"E" :  I  manhole,  class  "F" ;  74  manholes 
on  pipe  sewers ;  12  sewer  basins,  recon- 
nected:  680,000  ft.  (B.  M.)  sheeting  and 
bracing:  loo.ooo  ft.  (B.  M.)  foundation 
planking ;  5  cu.  yds.,  class  ".A"  concrete ; 
1,000  cu.  yds.,  class  "B"  concrete. 

-Vitc  York,  N.  Y. — Bids  are  asked  until 
II  a.  m.,  .\ug.  29,  by  Joseph  Bermel,  Pres. 
Borough  of  Queens,  for  constructing  sew- 
ers, etc.,  in  various  streets,  Borough  of 
Queens. 

Grand  Rapids,  X.  D. — Bids  are  asked 
until  Sept.  2.  by  the  City  Council,  for  con- 
structing lateral  sewer.  W.  V.  O'Conor  is 
City  .\uditor. 

Akron,  O. — Bids  are  asked  by  the  Board 
of  Public  Service  until  12  o'clock  noon, 
.\ug.  29,  for  the  construction  of  a  local 
sewer  in  a  portion  of  .\ugusta  .\ve.  with 
all  necessary  catch  basins,  lamp  holes, 
,  manholes,  ventilators  and  appurtenances. 

Canton,  O. — Bids  are  asked  until  noon 
Sept.  3.  by  the  Board  of  Public  Service, 
B.  F.  Faust,  Clerk,  for  constructing  storm 
water  and  sanitary  sewer.  Estimated  cost, 
$9,945.     W.   E.   Sarver  is   City   Engineer. 

Youngstozi'n,  O.— Bids  are  asked  by  the 
Board  of  Public  Service  until  12  o'clock 
noon.  .\ug.  30,  for  furnishing  the  neces- 
sary labor  and  materials  for  constructing  a 
sewer  on  Falls  .\ve.  from  Glenwood  .\ve. 
to  the  present  end  of  sewer.  W.  H.  Mc- 
Millin,   Clerk. 


Sumter,  S.  C. — Bids  are  asked  by  C.  M. 
Hurst,  Secretary,  Sewerage  Commission- 
ers, until  3  p.  ni.,  Sept.  5,  for  the  construc- 
tion of  a  sanitary  sewerage  system.  The 
work  consists  of  about  14  miles  of  pipe, 
8  inches  to  22  inches,  manholes,  Hush 
tanks,  etc.  William  W.  Lyon  is  consulting 
Engineer. 

liryanl,  S.  D. — Bids  arc  asked  until  Sept. 
9,  by  F.  R.  Shepherd,  City  .Xuditor,  for 
constructing  drainage  and  sewerage  sys- 
tem J.  .\I.  Raymond,  Raymond,  S.  D.,  is 
Engineer. 

lieloit,  Wis. — Bids  are  asked  until  10 
a.  m.,  Sept.  4,  by  the  Board  of  Public 
Works,  for  constructing  sanitary  sewers  in 
various  streets.  R.  R.  Caldwell  is  City 
Engineer. 

Mik\.vukee,  M'is. — Bids  are  asked  by  the 
Supervisors  of  the  Town  of  Greenfield  un- 
til 10  a.  ni.,  .•\ug.  30.  for  the  laying  of  33i 
ft.  of  15-inch  sewer  pipe  in  Twenty-third 
.\ve. ;  256  ft.  of  18-inch  sewer  pipe ;  52  ft. 
of  15-inch  sewer  pipe,  and  622  ft.  of  12- 
inch  sewer  pipe  in  Forest  Home  Ave.,  to- 
gether with  catch  basins,  manholes  and 
proper  connections.  Plans  and  specifica- 
tions on  file  at  the  office  of  the  Town 
Clerk. 

Water  Supply 

Items    Arranged    Alphabetically    by    States. 

Decatur,  III. — Bids  are  asked  by  Albert 
Leach,  City  Clerk,  until  .'\ug.  28,  for  fur- 
nishing all  the  labor  and  materials  neces- 
sary for  the  construction  of  a  pumping 
station  for  the  water  works  system. 

Grossc  Pointe  Farms,  Mich. — Bids  are 
asked  until  8  p.  m..  Aug.  31,  by  J.  G. 
Armstrong,  Village  Clerk,  for  furnishing 
and  laying  about  two  and  three-quarter 
miles  of  6,  8  and  lo-in.  cast-iron  water 
pipes,  including  33  fire  hydrants,  valves, 
etc. 

Xorfolk,  Neb. — Bids  are  asked  by  Julius 
Hulff,  City  Clerk,  until  12  o'clock  noon, 
.\ug.  30,  for  the  construction  of  a  water 
main  on  Seventh  St.  from  Park  Ave.  to 
Passwalk  .Ave. 

Orange,  N.  /,— Bids  are  asked  until 
Sept.  9,  by  the  Common  Council  for  fur- 
nishing material  and  constructing  reinforc- 
ed reservoir  and  gatehouse  in  West 
Orange.     Fred.  T.  Crane  is  City  Engineer. 

.Vt'if  York,  N.  Y. — Bids  are  asked  by 
John  H.  O'Brien,  Commissioner  of  Water 
Supply,  Gas  and  Electricity,  until  2  p.  m., 
.\ug.  28,  for  furnishing,  delivering  and 
laying  water  mains  and  removing  existing 
mains  in  Bedford,  Clinton,  Greenpoint, 
Harrison,  Johnson,  Manhattan,  Meserojp 
and  Xassau  .-Kves. ;  in  Humboldt,  Keap, 
Lorimer,  Meserole,  Oakland,  Provost, 
Scholes,  Waterbury  and  White  Sts.,  and 
in  Delmonico  PI..  Borough  of   Brooklvn. 

Beltevue,  O.— Bids  are  asked  by  W.  H. 
Erdrick,  Qerk,  Board  of  Water  Supply, 
until  12  o'clock  noon,  Sept.  5,  for  con- 
structing reinforced  concrete  walls  around 
storage  reservoirs  of  the  Water  Works. 
Certified  check  for  $500  must  accompany 
each  bid.  Plans  and  specifications  may  be 
had  of  the  Clerk  of  the  Board  or  of  John 
C.   Overmeyer,   Engineer,   Fremont.   O. 

Excavation — Earth  and  Rock 

Items    Arranged    Alphabetically    by    States. 

Bradley,  Ark. — Levee  Work — Bids  are 
asked  until  Sept.  11  by  \V.  H.  Baker, 
Secretary  Long  Prairie  Levee  Board,  for 
the  construction  and  raising  of  levee  from 
Buncom  Springs  to  Louisiana  and  .\rkan- 
sas  line:  about  450,000  yds. 

Patton,  Cat. — Storm  Water  Channels — 
Bids  are  asked  by  Lyman  M.  King,  Secy., 
Board    of    Managers,    Southern    California 
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State  Hospital,  until  8  p.  m,.  Sept.  10,  for 
the  iniproveniciit  and  rectification  of  storm 
water  clianncls  on  the  grounds  of  the 
Southern  California  State  Hospital.  The 
work  consists  of  filling  up  all  arroyos  and 
the  grading  of  all  adjacent  land  to  such 
slopes  as  will  permit  of  ready  cultivation, 
the  construction  of  paved  ditches  and 
necessary  culverts. 

liicli.  III. — Drainage  Ditches — Bids  arc 
asked  hy  the  Drainage  Commissioners  of 
District  No.  2  until  12  o'clock  noon,  Sept. 
12,  for  the  construction  of  a  system  of 
drains.  Advertisement  appears  elsewhere 
in  Engineering-Contracting. 

ShaitMiectoivn,  111. — Levee  Work — Bids 
are  asked  by  Isham  Randolph.  Chairman 
of  the  Internal  Improvement  Commission 
of  the  State  of  Illinois,  until  12  o'clock 
noon,  Sept.  3,  for  the  reinforcing  of  the 
Shawneetown  levee.  Advertisement  ap- 
pears elsewhere  in  Engineering-Contract- 
ing. 

Gardiner,  Me. — Dredging — Bids  are  ask- 
ed by  Maj.  Geo.  A.  Zinn,  Corps  Engrs., 
U.  S.  .A.,  Portland,  Me.,  until  12  o'clock 
noon,  Sept.  19,  for  building  training  walls 
and  dredging  in  Kennebec  River,  below 
Gardiner.  ' 

Sanders  (Howard  Postoffice),  Mont. — 
Ditch  work — Bids  are  asked  by  the  San- 
ders Co.Operative  Ditch  Co..  until  12 
o'clock  noon,  .Aug.  31,  for  constructing  ir- 
rigation ditch.  The  work  consists  of  ex- 
cavating and  placing  in  embankment  ap- 
proximately 175,000  cu.  yds.  of  material. 
J.  R.  Thompson,  Secretary.  Henry  Ger- 
harz.  Billings,  Mont.,  Engineer. 

Moultriez-ille,  S.  C. — Dredging.  Filling 
In — Bids  are  asked  by  J.  M.  Fulton,  Q.  M., 
Fort  Moultrie,  until  II  a.  ra..  Sept.  14,  for 
dredging  and  filling  in  at  this  post. 

^Miscellsneous 

Items     Arranged     Alphabetically     by     States. 

Stockton,  Cal. — Bulkhead — Bids  are  ask- 
ed until  Sept.  16  by  R.  C.  Tumelty,  City 
Engineer,  for  building  concrete  bulkhead 
on  north  side  of  Stockton  channel.  Cost 
estimated  at  $10,000. 

U'ihnington,  Del. — Jetty — Bids  are  ask- 
ed by  Maj.  C.  A.  F.  Flagler,  Corps  En- 
gineers, U.  S.  A.,  until  Aug.  28,  for  jfetty 
construction  at  new  mouth  Broadkill 
River. 

Millen,  Ga. — Electric  Light  and  Water 
Plant — Bids  are  asked  until  Sept.  12  by  H. 
Q.  Bell,  Mayor,  for  an  electric  light  and 
water  plant  for  this  place.  Estimated 
cost  $30,000.  J.  B.  McCrary  &  Co.,  .'Vtlan- 
t3„  Ga.,  arc  Engineers. 

A'ctf  Orleans,  La. — Seawall — Bids  are 
asked  until  .\ug.  30,  by  Capt.  James  F.  Mc- 
Indoe,  Corps  Engineers,  L'.  S.  A.,  New 
Orleans,  for  constructing  interlocking  steel 
pile  seawall  at  Fort  St.  Philip.  The  only 
bid  received  by  Col.  E.  H.  RufFner,  Corps 
Engineers,  U.  S.  A.,  New  Orleans,  on  July 
15  for  constructing  seawall  at  Fort  St. 
Philip  was  submitted  by  Christie  &  Lowe, 
107  Camp  St.,   New  Orleans,  at  $105,100. 

L'.hise,  Mich. — Hydraulic  Power  Plant 
— Bids  are  asked  by  Patrick  Bulger,  Vil- 
lage Pres.,  until  8  p.  m..  Sept.  3.  for  con- 
structing a  hydraulic  power  plant.  Edward 
P.  Bnrch,  Consulting  Engineer,  I2I0  Guar- 
anty  Bldg..  Minneapolis,   Minn. 

Paiilsboro.  N.  J. — Gas  Plant — Bids  are 
asked  by  Charles  M.  Gwilliam,  Borough 
Clerk,  until  7  p.  m.,  Aug.  29,  for  installa- 
tion of  gas  plant.  Wm.  H.  Boardman,  426 
Walnut   St.,   Philadelphia,  is  Engineer. 

Nc-M  York,  N.  Y. — Pier  Structures — 
Bids  are  asked  by  J.  A.  Bensel.  Commis- 
sioner of  docks,  until  12  o'clock  noon, 
Aug.  2Q.  for  furnishing  all  the  labor  and 
materials    required    for   preparing    for    and 


building  structures  with  the  necessary  ap- 
purtenances on  the  pier  at  the  foot  of 
Canal  St.,  Stapleton,  Borough  of  Rich- 
mond. 

New  York,  N.  Y. — Fence — Bids  are  ask- 
ed until  3  p.  m.,  Aug.  29,  by  the  Depart- 
ment of  Parks,  for  furnishing  all  the  labor 
and  materials  necessary  to  erect  and  com- 
plete a  3-rail  post  and  pipe  wire  mesh 
fence  in  McLaughlin  Park,  Borough  of 
Brooklyn. 

Skancatclcs,  N.  Y. — Protection  Walls — 
Bids  are  asked  bv  F.  C.  Stevens,  Supt.  of 
Public  Works,  Capitol,  Albany,  N.  Y.,  un- 
til noon,  Aug.  28,  for  the  work  of  con- 
structing a  protection  wall  on  the  west 
side  of  Skaneateles  Lake  outlet  in  the  vil- 
lage of  Skaneateles,  Onondaga  County,  N. 
Y.  The  specifications  include  bailing  and 
draining;  1,050  cu.  yds.  excavation  and 
backfilling;  1,000  lin.  ft.  bearing  piles,  de- 
livered: 925  lin.  ft.  bearing  niles,  driven; 
160  cu.  yds.  gravel  lining ;  3,570  sq.  ft.  ex- 
panded inetal ;  880  cu.  yds.  second-class 
concrete.  The  work  must  be  completed  Dy 
Dec.  15,  1907. 

West  Point,  N.  Y. — Emplacements — Bids 
are  asked  until  12  o'clock  noon,  Sept.  9. 
for  the  construction  of  two  emplacements 
for  6-in.  guns,  mounted  on  disappearing 
carriages.  Address  Quartermaster,  West 
Point. 

Philadelphia,  Pa. — Lighthouse  Super- 
structure— Bids  are  asked  until  II  a.  m.. 
Sept.  10,  by  Maj.  C.  A.  F.  Flagler,  Corps 
Engineers,  U.  S.  A.,  for  erecting  super- 
structure of  the  lighthouse  at  the  Harbor 
of  Refuge  Light  Station.  Delaware  Bav, 
Del. 

Materials,  Machines,  Supplies,  Tools,  Etc 

Items   Arranged    Alphabetically   by    States. 

Portland,  Me. — Engine,  Genera.tion — 
Bids  are  asked  by  the  Board  of  County 
Commissioners,  until  Sept.  3,  James  H. 
McDonald,  Chmn.,  for  the  engine,  genera- 
tor and  electric  wiring  for  the  County 
Building.  Geo.  Burnham,  120  Exchange 
St..   is  Architect. 

New  Y  -rk,  N.  Y. — Motor  Generator 
Sets — Bids  are  asked  by  the  Bureau  of 
Yards  and  Docks,  Navy  Dept.,  Washing- 
Ion,  D.  C,  until  II  a.  m..  Sept.  14.  for  15 
motor  generator  sets  and  accessories  for 
the  Navy  Yard,  New  York, 
are   asked,   under  Circular  386,  until   10:30 

Panama. — Engineering  Supplies —  Bid:- 
a.  m..  Sept.  3,  at  the  office  of  David  W. 
Ross,  Gen.  Purchasing  Officer,  Isthmian 
Canal  Commission,  Washington,  D.  C,  for 
the  following  engineering  supplies  for  the 
Isthmus :  Two  locomotive  coaling  crane.-, 
lo-ton  capacity,  mounted  on  iron  car-body 
with  swivel  trucks :  lifting  capacity,  10  t(? 
14  tons  at  a  15-ft.  free  radius  :  two  20-ton 
capacity  cranes  on  same  specifications. 

Two  hoisting  engines ;  cylinders,  dia- 
meter, 8^  in. ;  stroke,  12  in. ;  drum,  dia- 
meter, 16  in. ;  length,  29  in. :  capacity,  40 
HP. ;  with  single  rope  at  average  speed. 
5  tons;  weight,  20,500  lbs. 

Four  hoisting  engines;  cylinders,  diame- 
ter, 7  in.;  stroke,  10  in.;  capacity.  20  HP.: 
with  single  rope  at  average  speed,  5,000 
lbs. ;  weight,  9,500  lbs. 

One  vertical,  120-HP.,  boiler  (Manning 
patent).  One  tandem  steam  roller,  8-ton: 
2,000  ft.  blow-steel  wire  cable ;  75  steel 
axles:  two  30-ton  hydraulic  jacks;  frogs, 
switch  points,  switch  stands,  switch  slide 
plates;  1,260  ft.  culvert  pipe,  24-in.  and 
30-in. 

One  tugboat,  length,  water  line,  100  ft. : 
width,  25'/i  ft. ;  draft.  9  ft. ;  steel  hull : 
equipped  with  all  appliances :  Scotch  ma- 
rine boilers,  150  HP.,  triple  expansion, 
condensing  engines,   500  I.    HP.;   equipped 


with   electric    light   plant,   searchlight,   etc., 
to  be  new  or  of  recent  construction. 

20,000  barrels  Portland  cement. 
,  Lumber  as  follows :  200,000  ft.  flooring  ; 
200,000  ft.  ceiling;  200,000  ft.  ship  lap  sid- 
ing; 300,000  ft.  lumber,  S.  i  S. ;  1,250.000  ft. 
rough  lumber;  1,000,000  ft.  flooring,  S.  2 
S. ;  1,000,000  ft.  ship  lap  siding,  S.  2  S. ; 
1.000,000  ft.  ceiling,  S.  2  S. ;  600,000  ft. 
lumber,  S.  2  S. ;  2,400,000  ft.  lumber,  S.  4 
S. :  700,000  ft.  lumber,  S.  I  S.  I  E. ;  60,000 
ft.  rough  lumber;  15,500  pieces  rough  lum- 
ber ;  all  above  lumber  to  be  of  various 
specified  sizes,  long-leaf  yellow  pine,  red- 
wood or  Douglas  fir;  1,600  pieces  rough 
oak,  various  sizes ;  4,000  ft.  rough  bass- 
wood;  20,000  ft.  rough  clear  white  pine; 
5.000  ft.  soft  white  pine  pattern  lumber ; 
10.000  ft.  dressed  cedar ;  30,000  ft.  long-leaf 
vcllow  pine  decking;  2,000  ft.  ash. 

Panama. — Locomotives — Bids  are  asked 
until  10:30  a.  m.,  Aug.  30,  at  the  office  of 
David  W.  Ross,  Gen.  Purchasing  Officer, 
Isthmian  Canal  Commission.  Washington. 
D.  C,  for  furnishing  at  either  Colon  or 
La  Boca.  12  locomotives,  four-wheeled, 
saddle-tank,  for  construction  service.  They 
are  to  have  a  gage  of  36  in.  and  are  to 
burn  bituminous  coal.  Cylinders :  diame- 
ter. 10  in.;  stroke,  16  in.  Driving  wheels: 
diameter,  30  in.  to  33  in. ;  weight  on 
drivers,  34,000  to  36,000  lbs. ;  driving  wheel 
base,  about  5  ft.;  hauling  capacity  on 
level.  1,000  tons. 

AVic  York,  X.  Y. — Supplies — Bids  are 
asked  until  2  p.  m.,  Aug.  29,  by  the  De- 
partment of  Bridges,  for  furnishing  and 
delivering  steel  and  hardware  supplies  to 
the  Harlem  River  bridges  during  the  year 
1907.  John  H.  Little,  Deputy  and  Acting 
Commissioner  of  Bridges. 

Jl'ashington.  D.  C. — Supplies — -Bids  are 
asked  by  the  Bureau  of  Supplies  and  Ac- 
counts, Na\-y  Dept..  until  Sept.  3.  10  and 
17,  for  various  supplies,  including  building 
material,  construction  work,  electrical  sup- 
plies, hardware,  metals,  machine  tools, 
lumber,  pipe  fittings,  etc. 

CONTRACTS  LET, 

Items  Arranged  Alphabetically  by  States. 

Clifton,  Aric. — Building  —  George  W. 
Williams  has  been  awarded  the  contract 
for  building  the  new  concrete  block  school- 
house  on  Hill's  new  addition. 

Mentura.  Cal. — Sewer — Duval  &  De  Troy 
have  be*n  awarded  the  contract  at  58  cents 
per  foot  for  constructing  a  sewer  on  Pali 
and  Anne  Sts. 

Marysrille.  Cal. — Bridges — C.  W.  Swain 
has  been  awarded  the  contract  at  $2,976 
lor  erecting  the  Jasper  Lane  Dry  Creek 
bridge  near  Wheatland,  and  $2,850  for 
erecting  a  bridge  over  Dry  Creek  at  the 
(.  amntonville  Road. 

Oakland.  Cat. — Bridge — Peter  Mathiesen 
has  been  awarded  the  contract  for  a  bridge 
over  the  creek  on  the  Redwood  Road. 

Bck'iderei  [II.  —  M.-ucadamizing  —  John 
Fair  has  been  awarded  the  contract  at 
$I7.3~5  for  macadamizing  West  Lincoln 
Ave. 

Chicago,  III. — Paving — Parker- Washing- 
ton Co.  were  awarded  the  contract  at  $126.- 
000  for  paving  Cottage  Grove  ave.  with 
creosote  blocks  from  Thirty-ninth  to  Fif- 
ty-first St.  Joseph  Hanreddy  was  awarded 
the  contract  at  $96,500  for  paving  with  as- 
phalt School  and  adjacent  streets.  Robey  to 
Western  ave.  Parker- Washingon  Co.  were 
also  awarded  the  contract  at  $47,000  for 
creosote  block  pavement  on  Milwaukee 
ave.,  FuUerton  ave.  to  Powell  st. 

loliet.  ///.—Plate  Glass  and  Mill  Work— 
Sime.  Sawyer  &  Georgcns  Co.  have  been 
awarded    the   contract    for    the   plate   glass 
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Cook   has    been   awarded   the   contract   for 
the  new  John  Xelson  School  on  Fourteenth 

St. 

Muskegon.  Mich. — School  Building — H. 
J.  Katz  has  been  awarded  tlie  contract  for 
the  erection  of  a  new  school  building  on 
the  Cedar  Springs  Road. 

Evansz'iUc,  Ind. — Road  Work  —  Jesse 
Bedford  has  been  awarded  the  contract  at 
$3,000  for  grading  and  repairing  the  Hen- 
derson Road. 

Blufflon.  /)id.— Bridges— The  Indiana 
Bridge  Co.  of  Muncie  have  been  awarded 
the  contract  for  the  construction  of  nine 
new  bridges. 

Neiv  Albany,  Ind. — The  Pan  American 
Bridge  Co.,  Newcastle,  have  been  awarded 
the  contract  at  $1,700  for  the  erection  of 
an  iron  bridge  over  Big  Indian  Creek. 

Waterloo,  /a.— Paving— W.  A.  Bryant  & 
Sons  have  been  awarded  the  contract  for 
the  paving  of  Iowa.  Webster  and  Franklin 
Sts.  at  the  following  figures :  Asphalt, 
per  yd..  $1.87;  excavation,  35  cents:  new 
curb.  18  cents ;  new  gutter  and  old  curb, 
32  cents. 

■Girard,  A'afU.— Buildings— H.  F.  Clark, 
Topeka.  has  been  awarded  the  contract  for 
the  new  buildings  at  the  Fort  Hays  State 
Xormal  School. 

.S'aliiia,  A.'n".— Bridges— The  Missouri 
and  the  mill  work  required  for  the  C9n- 
struction  of  a  new  model  school  building 
to  be  erected  adjoining  the  Roosevelt 
School. 

Kilboiirnc.  ///.—Paving— E.  C.  Trow- 
bridge. Chandlcrville,  has  been  awarded 
the  contract  for  the  construction  of  sev- 
eral blocks  of  concrete  pavement  between 
Chicago.  Peoria  &  St.  Louis  depot  and  the 
-chool  house. 

Sfringfield.  ///.—Paving— The  Capital 
City  Concrete  Construction  Co.  have  been 
awarded  the  contract  at  $1.90  a  sq.  yd.  for 
asphalting  Walnut  St.  and  55  cents  a  yd. 
for  curbing  and  guttering,  also  for  asphalt- 
ing State  St.  at  $1.86  a  sq.  yd.  and  5.i 
cents  for  curbing. 

Rockford.   ///.—School    Building— W.   H. 


N'alley  Bridge  Co.  has  been  awarded  the 
contract  for  the  construction  of  3  bridges, 
one  in  Gypsum  Township,  another  in 
Smolan  and  the  third  in  Glendale. 

Port  Huron,  Mich. — Bridge — The  Huron 
Bridge  and  Iron  Co.  have  been  awarded 
the  contract  for  constructing  a  large  iron 
brid.ce  with  concrete  abutments  in  Colum- 
bus Township. 

Morris,  Minn. — Sewers — Tanner  Bros., 
Minneapolis,  have  been  awarded  the  con- 
tract at  $7,000  for  the  construction  of  ad- 
ditional sewers  in  Morris.  They  completed 
the  original  contract  of  $30,000  on  Aug.  i. 

N'eii'ton,  Miss. — Artesian  Well — Sparry 
&  Lukins,  Artesia,  N.  M.,  have  been  award- 
ed the  contract  for  the  boring  of  an  arte- 
sian well  to  supply  the  water  works  sys- 
tem to  be  installed  at  once  for  the  town. 

Dillon.  Mont. — Road  Construction  — 
Grant  Kciuiison  has  been  awarded  th«  con- 
tract at  $3,500  for  the  construction  of  .t 
new  road  to  the  Elkhorn  mines. 

Grand  Island.  Xeb. — Sewers — The  Grand 
Island  Plumbing  Co.  have  been  awarded 
the  contract  at  $1,360  for  the  construction 
of  sewers  in  this  place. 

U'cstfield,  N.  J. — Sewers — The  Xew  Jer- 
sey Contracting  Co..  Newark,  has  been 
avvarded  the  contract  at  $30,000  for  the 
construction  of  a  sewer  in  this  place. 

Niagara  Falls,  N.  F.— Lighting  System— 
The  F.  P.  Little  Electrical  Co.,  Buffalo, 
have  been  awarded  the  contract  for  the  in- 
stallation of  a  lighting  systeiu  in  the  State 
Park. 

Oneida.  X.  5'.— Sewer— John  De  Sauza 
has  been  awarded  the  contract  at  $i,5.i9 
for  the  construction  of  764  ft.  of  sewer  in 
Leno.x   Ave. 

Syracuse.  X.  5'.- Paving— The  Warner- 
Quinlan  .\sphalt  Paving  Co.  have  been 
awarded  the  contract  for  paving  Green 
St.  from  Catharine  to  Lodi  st. 

Akron.  O.— Sewer— Dan  O'Marr  has 
been  awarded  the  contract  at  $12,650  for 
constructing  the  main  trunk  sewer  and 
filter  beds  west  of  Portage  Path. 

Akron.    O.— Paving— E.    McShaffrey   has 


Ijcen  awarded  the  contract  at  $3,702  for 
the  paving  of  Good  St.  from  Forge  to 
Perkins  St.  Metropolitan  paving  l)locks 
are  to  be  used. 

Lisbon,  O. — Road  Construction — .\llison, 
McCullom  &  Co.,  East  Liverpool,  O,,  have 
been  awarded  the  contract  at  $11,975  for 
grading  and  paving  the  East  Liverpool  and 
Wellsville  Road  in  Liverpool  Township,  .1 
distance  of  about  4.660  ft.  Width  of  road 
to  be  14  ft. 

Voungstown,  O.  —  Sewer  —  Anthony 
O'Hara  has  been  awarded  the  contract  at 
$5o5i  for  the  construction  of  the  Elm  St. 
district  sewer. 

Zanesvillc.  0. —  Bridge — Clifton  Bros 
have  been  awarded  the  contract  at  $3,555 
for  the  construction  of  the  Flat  Run 
Bridge  in  Wayne  Township. 

Reading.    Pa.— Bridge— L.    H.    Focht    & 
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Son  have  been  awarded  tlic  contract  at 
$5,i8q  for  the  erection  of  a  new  bridge 
over  .Mill  Creek   in  Hamburg. 

I'hiladflfliia,  Pa.  —  Factory  Building— 
\Vm.  Rea's  Sons  have  been  awarded  the 
contract  at  $90,000  for  the  constrnction  of 
a  cigar  factory  for  Tlieobold  &  Oppen- 
heimer  Co. 

Philadelphia.  Pa.— Electric  Generating 
Plant— William  II.  Dechant,  Reading,  has 
been  awarded  the  contract  at  $100,000  for 
the  construction  of  an  electric  generating 
plant  at  Manavnnk,  where  the  three  IcveU 
of  the  Schuylkill  Canal  will  be  used  for  it 
and  electric  power  supplied  to  surrounding 
mills. 

Claude.  rtM-a.f.— Buildings— Hamilton  & 
Weaver.    Claude,    liave    been    awarded    the 


contract  for  a  brick  building  for  Claude 
Independent  School  District. 

Xashvillc.  Tom. — Building — The  E.  T. 
Lewis  Co.  and  the  Foster  &  Creighton  Co. 
h.ive  been  awarded  the  contract  for  the 
construction  of  a  new  jail  and  criminal 
court  house  building. 

Xasht-ilU-.  Tenit. — Sewer— John  Brodcr- 
ick  &  Son  have  been  awarded  the  contract 
at  $1,483  for  the  construction  of  a  sewer 
in  Alley  370,  between  McMillan  and  Stone- 
wall sts. 

Norfolk,  Va. — Sewers — ^Lawrence  Bros, 
have  Ijeen  awarded  the  contract  at  $1.55 
per  ft.  for  the  construction  of  the  West 
Ogden  St.  sewer.  Work  to  be  completed 
before  Dec.  i. 

Sfokanc,  Wash.— O^cft  Building— H.  J. 
Skinner  has  been  awarded  the  contract  at 


$150,000  for  the  erection  of  a  7-story  re- 
inforced concrete  building  at  Sprague  Ave. 
and  Post  St. 

'  Green  Bay,  Wis. — Paving. — The  Andrews 
.\sphalt  Paving  Co.,  Hamilton,  O.,  have 
been  awarded  the  contract  at  $58,000,  for 
paving  3  streets  in  this  city. 

l.adysmith.  Wis. — William  Lester,  Chip- 
pewa Falls,  has  been  awarded  the  contract 
for  the  construction  of  the  Carnegie  Li- 
brary. 

Racine,  ((-'ij.— Bridge.  —  The  Illinois 
Bridge  Co.,  Chicago.  111.,  have  been  award- 
ed the  contract  at  $4,000.  for  the  erection 
of  a  reinforced  concrete  bridge  on  Kinzic 
Ave. 

Lander,  (fyo.— Buildings— D.  A.  Robert- 
son and  L.  S.  Dcane  have  been  awarded 
the  contract  for  the  erection  .)f  the  new 
Carnegie  Library. 
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STORM  WATER  SEWER. 

Monessen.  Pa.,  August  15,  1907. 
Sealed  proposals  will  be  received  at  the 
office  of  the  Borough  Engineer  until  4  o'clock 
p.  m.,  Thursday,  September  Dth.  for  the  con- 
struction of  a  storm  water  sewer  and  appur- 
tenances as  follows:  700  lin.  feet  of  4  foot 
6  inch  by  6  foot  9  inch  oval  shaped  3-ring 
brick,  as  per  plans  and  specifications  on 
file  in  the  otllce  of  the  Borough  Engineer. 
J.    F.    IRWIN, 

Borough   Engineer. 
W.    A.    MILLER, 
8-2t  Chairman  St.  and  Roads  Com. 


HIGHWAY  IMPROVEMENT. 

EuTgholz.    Ohio. 

Sealed  proposals  will  be  received  at  the 
office  of  the  Trustees  of  Springfield  Town- 
ship, Jefferson  County,  Ohio,  until  3  p.  m., 
Thursday,  September  5,  1907,  for  the  grad- 
ing and  macadamizing  of  five  (5)  miles  of 
road  in  Springfield  Township,  between  Berg- 
holz  and  East  Springfield.  Specllicatloni 
can  be  obtained  from  W.  A.  Taylor,  Clerk, 
Bergholz.  Ohio;  R.  H.  Lee,  Engineer,  Car- 
rollton,  Ohio,  or  John  A.  Huston.  Attorney, 
Steubenville.    Ohio. 

The  right  is  reserved  to  reject  any  or  all 
bids. 

By   order  of   the  Township    Trustees. 
W.  A.  TAYLOR, 

Township  Clerk. 


DRAINAGE  WORK. 

BIDS   WANTED. 

1  >rainage  district  No.  2,  Town  of  Rich, 
''•ink   County,    Illinois. 

Xotice  to  Contractors. 

Notice  is  hereby  given  that  tlie  drainage 
commissioners  of  District  No.  2  of  the  Town 
of  Rich.  Cook  County,  Illinois,  will  receive 
sealed  bids  at  the  office  of  Albert  Reese. 
Town  Clerk,  Matteson.  Illinois,  until  noon 
of  the  12th  day  of  September,  1907,  for  the 
construction  of  a  system  of  drains  in  said 
district. 

Each  bid  must  be  accompanied  by  a  certi- 
fied check  equal  to  5  per  cent  of  the  aggre- 
gate of  the  proposal.  Checks  will  be  re- 
turned to  unsuccessful  bidders  upon  the  let- 
ting of  tlie  contract,  and  to  the  successful 
bidder  upon  the  execution  of  the  contract 
and  furnishing  a  bond  in  the  sum  of  $5,- 
000.  with  security,  to  be  approved  by  the 
commissioners,  condition  for  the  faithful  per- 
formance of  the  contract. 

Said  commissioners  will  open  said  bids  at 
1  o'clock  p.  m.  of  said  day  at  said  office. 
Privilege  is  reserved  to  reject  and  any  ail 
bids. 

The  work  to  be  let  consists  of  about  BMs 
miles  of  open  dredge  ditch,  varying  from 
6  to  14  feet  bottom  width,  with  side  slopes 
of  1  to  1.  Also  700  feet  of  12  inch,  4,500  feet 
of  15  inch,  and  1,600  feet  of  22  inch  tile, 
ditch  having  an  average  depth  of  about 
5^  feet.  Total  excavations,  about  115,000 
cubic  yards.  Profiles,  plans,  and  specifica- 
tions for  said  work  can  be  examined  at  the 
office  above  mentioned.  Contractors  are 
further  expected  to  acquaint  tliemselves 
with  the  conditions  on  the  premises  before 
bidding. 

For  information,  apply  to  H.  S.  Blanchard. 
attorney,  Chicago  Heights,  Illinois,  or  F. 
L.  Knight  &  Sons,  engineers,  Crowm  Point. 
Indiana. 

D.  SIEBRANDT. 

J.     H.      SCHUMACHER, 
FRED   aiARQUARDT. 
9-lt  Commissioners. 

REINFORCED  CONCRETE    BRIDGE. 

Greenfield,   Mass.,   Aug.    19,   1907. 

Sealed  proposals  will  be  received  by  the 
Selectmen  of  Greenfield,  until  2  p.  m.,  Sat- 
urday, August  31.  1907,  for  the  construction 
of  a  reinforced  concrete  highway  bridge  of 
25  ft.  span  and  20  ft.  roadway,  over  the 
Hinsdale  Brook,  on  the  Green  River  Road. 

Specifications  can  be  seen  at  the  office 
of  The  Ciapp  &  Abercrombie  Company,  90 
Main   St.,   Greenfield.  Mass. 

The  Selectment  reserve  the  right  to  re- 
ject  any   or   all   bids. 

E.  B.  BLAKE, 
W.  A.  AMES. 
C.    P.    ALDRICH. 

9-lt  Selectmen  of  Greenfield. 


INTERNAL     IMPROVEMENT     COM- 
MISSION OF  THE  STATE 
OF  ILLINOIS. 

NOTICE   TO   BIDDERS. 
Sealed   proposals   addressed  to   the   "Inter- 
nal   Improvement    Commission    of   the    State 
of   Illinois"   and   endorsed 

"PROPOSAL  FOR  ALL  OF  THE  WORK  OF 
REINFORCING  THE  SHAWNEE- 
TOWN  LEVEE." 
will  be  received  by  the  Engineer  of  the  Com- 
mission at  the  office  of  the  Mayor  of  Shaw- 
neetown.  Illinois,  up  to  12  o'clock  noon 
(standard  time)  of  Tuesday,  the  3d  day  of 
September,  1907,  and  thereafter  the  said 
bids  will  be  opened  by  the  Chairman  of  the 
said  Commission  and  awarded  to  the  low- 
est responsible  bidder;  or  all  bids  may  be 
rejected   as   he   may   decide   best. 

The  work  to  be  covered  by  said  bids  is 
borrowing,  transporting  and  placing  CLiy  or 
other  suitable  material  for  levee  building; 
all  as  Set  forth  in  the  specifications  under 
which  the  work  will  be  done.  The  total 
amount  of  filling  approximates  fifty  thou- 
sand cubic  yards.  Probably  half  of  this 
amount  can  be  most  cheaply  done  by  wa- 
gons; the  other  half  is  properly  car  work. 
Each  bid  must  be  accompanied  by  a  check 
in  the  sum  of  Five  Hundred  ($500.00)  Dol- 
lars duly  certified  by  some  bank  of  known 
responsibility  and  made  payable  to  the 
Chairman  of  the  Internal  Improvement  Com- 
mission of  Illinois.  Said  check  shall  be  held 
until  the  bids  shall  have  been  canvassed  and 
the  award  shall  have  been  made,  and  the 
successful  bidder  shall  have  executed  the 
contract;  then  all  checks  shall  be  returned 
to  the  unsuccessful  bidders,  the  check  of 
the  successful  bidder  shall  be  held  until  he 
shall  have  entered  upon  the  work  and  shall 
be  equipped  for  its  proper  prosecution;  at 
which  time  his  check  shall  be  returned  to 
him. 

There  is  now  available  for  this  work  suf- 
ficient  railroad    iron    for  any    tracks   needed. 

Maps  and  specifications  can  be  seen  in 
the  office  of  the  Engineer  in  Shawncetown 
and  in  the  office  of  the  Chairman,  Eight- 
eenth Floor,  of  the  American  Trust  Build- 
ing. Chicago.  Bidders  must  before  bidding 
personally   examine   the   ground. 

No  bid  will  be  accepted  until  the  bidder 
has  made  proof  satisfactory  to  the  Chair- 
man of  his  experience  in  such  work  and  his 
aliility  to  carry  out  the  contr.act. 

The  Chairman  reserves  the  right  to  re- 
ject  any    and   all   bids. 

THE    INTERNAL     LMPROVEMENT     COM- 
MISSION   OF    ILLINOIS. 

ISHAM   R.\NDOLPH.    Chairman. 
NOTE:       The     time     for    completing    this 
work   is  extended   to  December  15th,   1907. 

9-lt 
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The    Mass    is    Revolved, 
Not   the    Mixer,    by    the 

Hains 

Process 

By    Passing    Wet    Sand 

and  Wet  Stone  Through 

Dry  Cement 


HAINS  CONCRETE  MIXER 

N'o  moving  machinery.      No  wear  and  tear,    loilimited  capacity  and  concrete  made  for  the 

cost  of  practically  untying  the  cement  bags. 


U.  S.  Navy  Dry  Dock,  Portsmouth,  Va,.  built  with  one  Hains  Mixer  in  seven  months  by  John  C.  Rodgers.  General  Contractor.  New  York  City. 

whc-  writes: 
"The  Hains  Concrete  Mixer  will  make  concrete  cheaper  and  faster  than  any  concrete  machine  I  have  ever  used  and  satisfactorily  in  every  respect  to 
the  different  departments  of  New  York  City  for  which  I  have  worked.    In  my  opinion  the  mixing  of  concrete  by  them  is  limited  only  by  getting  the 
material  to  put  through  them  and  taking  it  away." 

THE  HAINS  CONCRETE  iMIXER  CO. 

21  KELLOGG  BUILDING  '  WASHINGTON,   D.   C. 


I'LEASE  tell  our  advertisers  WHERE  j'ou  saw  their  advertisement 
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WANTS 

Uiulisplayed  Cards  under 

this    heading    cost    only 

One  Cent  a  Word 

In  Viavrii  $1  (HI  nil   Incli 

TECHNICAL    MEN,    superintendents. 

engineers  and  draftsmen.      Openings  in  all 

parts  of  the  world  at  the  highest  possible 

salaries.  Write  us  today  of  your  experience. 

Hapgoods,  305  Broadway,  New  York  City, 

or  Suite  1012  Hartford  Building,  Chicago. 

WANTED — A  thoroughly  competent  and 
experienced  electrical  and  steam  engineer 
to  act  as  assistant  to  mechanical  superin- 
tendent of  large  power  plant.  Age  30  to  40. 
Good  position.  Tostum  Cereal  Co.-  Ltd.. 
Battle  Creek.  Mich. 

EXPERT  TRACER  desires  extra  worlt. 
Maps,  details  and  drawings  of  all  kinds 
promptly  and  accurately  traced.  Satis- 
faction guaranteed.  Terms  most  reason- 
able. Address  "A.  N.  T.,"  care  of  Engi- 
neering-Contracting, 355  Dearlrorn  St., 
Chicago. 

WANTED— Second-hand  blue  print  frame, 
complete,  about  24x30.  State  make,  con- 
dition and  price.  Address  "T.  L.  A.." 
care  of  Engineering-Contracting,  355  Dear- 
born   St,    Chicago. 

CATALOGS— The  technology  department  of 
Carnegie  Librar.v,  Pittsburg,  is  making 
an  extensive  collection  of  trade  catalogs. 
These  will  be  carefully  indexed  under 
both  flrra  name  and  subject,  and  will  be 
accessible  to  the  public.  Mention  this  pa- 
per and  address  H.  W.  Carver,  care  of 
Technology   Department. 

WANTED— Required  by  leading  German 
engmeering  works  of  world,  wide  reputa- 
tion, an  experienced  engineer  as  repre- 
sentative with  flrst-class  connections  in 
American  railway  financial  circles,  occu- 
pied in  floating  new  companies  and  carry- 
ing out  new  lines;  must  be  well  up  in  all 
technical  details  and  capable  of  managing 
also  the  commercial  part.  Send  fullv  de- 
tailed proposals  with  references  to  F  F. 
o5S6.    care   Rudolf   Mosse,    Berlin.    S.    W. 

W.^XTED— Machinery  for  making  garment 
hooks  and  eyes  and  for  sewing  same  on 
cards.  Dr.  H.  B.  Cressman,  115  South 
17th   St..    Philadelphia.   Pa. 

WANTED— Second-hand  r.iils  and  1\~  to  •>- 
yard  dump  cars.  W.  C.  Williams"  Cha- 
nute.    Kan. 


\\  ANTED— A  second-hand  lathe  to  hanille 
shafting  5  ft.  long  and  have  a  24-in. 
swing;  also  a  bolt -making  machine.  Ad- 
dress S,  B.  Doyle,  Railroad  Contractor, 
Emerald.    Neb. 


WANTKD— Position— Civil  engineer,  with  8 
years'  experience  desires  position  with 
firm  iif  contractors.  Address  "X.  Y.  G  " 
oare  of  Engineering-Contracting,  355  Dear- 
born   St..    Chicago. 


TA.\IslED — Dredge  operator  or  contractor 
to  undertake  several  small  contracts  Ad- 
dress Daniel  McNabb,  Drainage  Engi- 
neer.  Britt.  Iowa. 


^1  —     Drawings.     Maps.     Lettering, 

Plats.  Tracings  to  make,  bv  experienced 
.Iraltsman.  421  North  Blackford  St..  In- 
dianapolis,   Ind.  g.St 

THE  UNITED  STATES  CIVIL  SER-VTICE 
COMMISSION  announces  an  examination  In 
210  cities  on  September  11-12,  1907  to  se- 
cure eligibles  from  which  to  make'  certifi- 
cation to  fill  three  vacancies  in  the  posi- 
tion of  miscellaneous  computer.  Naval  Ob- 
servatory, Washington,  D.  C,  and  simi- 
lar vacancies  as  thev  m.av  occur  in  that 
observatory.  The  Department  states  that 
misceilanenus  computers  are  paid  bv  the 
hour  and  earn  from  $800  to  $1,000  per  an- 
num. Promotions  are  made  from  this 
grade  without  further  examination  to  the 
grade  of  computer,  at  J1.200  per  annum 
as  vacancies  occur.  As  an  insuflticlent 
number  of  eligibles  to  meet  the  needs  of 
the  service  were  secured  from  previous 
examinations  held  for  this  position,  quali- 
fied persons  are  urged  to  enter  this  ex- 
amination. 


CROSS  TIES 

LUMBER,  BRIDGE  TIES,  ETC. 
IF  YOU  WANT  WOOD 

Wire,  write  or  phone. 
G.  S.    BAXTER  &  COMPANY 

11  Willi.im  St.,  N.  y.  Jarksonvillc,  Fla 


FUR  SALE 

A  No.  2. 1900  Model 

RANSOME  CONCRETE  MIXER 

■•vith  8  H.  P.  International  Harvester  Horizontal 
GASOLENE  ENGINE,  on  wooden  skids;— com- 
plete with  chutes  and  lever  discharsc — nearly 
new.  and  in  Rood  order.  Address  "' Mixer  *  Box  235. 
Spring  Lake  Beach.  New  Jersey  8-4* 


FOR  RENT 

Portable  Engine.-^,  Boilers, IIoisters,Coin- 

pressors,Dcrricks, Centrifugal  and  Direct 

Acting     Pumps,     and     Diving    Outfits. 

Mar\ln  Brigcs.  Inc..  154  Nassau  St.  New  York 


Steel   Tee  Rails 

New  and  Relaying 
Quick  Shipment 

CHARLES  A.  RIDQELY  &  CO. 

OH  Colony  Build. np.  CHICAGO 


BUCKEYETRACTION  DITCHER 

Brand  new.    Used  two  days. 
Condition  Guaranteed. 

NEW   YORK   PURCHASING  AGENCY.    Inc. 

76  Pine  Street.  NEW  YORK 

Rails 
Locomotives,  Cars,  Etc 

Bought  and  5>o]d 

WALTER  A.  ZELNICKER  SUPPLY  CO. 

in  ST.  LOUIS 

1 

lOCOMOTIVES/ 

^            F-|_A 

T      OARS            Ja 

I.MMEDIATE  DELIVERY 
New  60,000  and  SO.OOO  capacity  cars. 

Steam  Shovels,  Locomotives,  Plows. 

HICKS  LOCOMOTIVE  &  C.\R  WORKS,  Chicago 


FOR  SALE  OR  RENT 

All  in  Good  Order 

70-ton  Bucyrus  Shovel,  nearly  new. 

1  Forney  type  Manhattan  locomo- 
tive. 

8  Wood-frame,    6-yard    cars,    new 
wheels,  axles,  all  stand,  gauge. 

2,500  ft.  relaying  rails. 


F.  S.  INQERSOLL 
3709  W.  ,19th  Street.  Cleveland, 


Ohio 


J.  F.  GRAHAM, 

(RoadmaBter  Graham) 

RAILROAD  LABOR  AGENT 

All  classes  of  Laborers  in  Any  Number 
SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory 

WRITE  OR  WIRE 

204  Washington  Avenue  South 
MINNEAPOUS,  MINN. 


Steam  Shovel  to  Let 

One  Marion  Style  "A"  Steam  Shovel,  standard 
railroad  gauge,  IJ-yard  dippers 

REBUILT  AND  IMPROVED 

Ready    for   shipment   about   Sept.    1st.     Ex- 
perienced crew  who  have  worked  the  shovel 
for  the  past  year,  or  more,   are  ready  to  go 
with  it. 

Troy  Public  Works  Company 

R.  \\    Sherman.  President 

Utica,  N   Y.,  and   1154  St.  N'icliolas  Avenue, 

comer  Broadway  and  W.  168th  St. 

New  York  City 


Iron  and  Steel 

Pig  Iron,  Iron  Ore, 
Billets, Wi;e  Rods,  Slabs,  Plates, 
Bars  and  Shapes,  Coal  and  Coke 

B.  Nicoll  &  Compciny 

59  &  61  Wall  Street        NEW  YORK 


Italian  Laborers  Supplied 

FREE  OF  CHARGE 

For  railroad  building,  water-works,  quarries  and 
all  kinds  of  construction  work,  by 

The  Labor  Information  Office  for  Italians 

(Incorporated) 

59  Lflfayelte  (Formerly  Kim)  Street 
N©w  York  City 

No  charge  either  to    applicants  for    help  or  to 

the  laborers. 

Send  for  circulars  and  application  blanks. 


Every  Train    a 
Tvio-'Hour  Train 


From  7  a.  m.  to  (">  p. 


To  PHILADELPHIA 

New  Jersey  Central 


Train  Every  Hour 
on  the  Hour 


Leave  W.  33*1  St.  in  mlnutea  l^efore  tiie  hoar 
E.XCKLLENT 
DlhlNQ  SEBVICEl 


r8ultlon«WE8T  23D  ST, 
LlBEKTr  ST. 
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15  No.  3  wheel  scrapers $      25.00 

New  9x14  Vulcan  dinkies  at 2,500.00 

New  10x16  Vulcan  dinkies  at    3.000,00 

New  1-yard  clam  shell  bucket   (for 

sand) 375.00 

Lidgerwood  No.  71  hoist,  complete..  .  725,00 

Little  Giant  1-yard  traction  shovel.  .  3,250,00 
No.  2  Smith  Mi.xer,  engine  and  boiler 

on  wheels 675.00 

Marion  Model  60  shovel  (new) 9,400.00 

Bucyrus  70  ton  shovel   (new) 9.900.00 

New  10  ton  American  Tandem  roller  1.700,00 

54x54x16  ft.  stone  planer 950,00 

6x10  Vilter  belted  compressor,  34  ft. .  110.00 

12x12x14  Hall  air  compressor 650.00 

12xl2ixl4  InRersoll  compressor 725.00 

Morris  No.  10  D.  C.  pump  and  engine  500.00 

Complete  }-yard  dipper  dredge 2.500.00 

Channon  full  circle  li-yard  excavator  4,000.00 

Let  me  have  your  inquiries  for 
Cableways,  Cars,  Rail,  Rock  Drills, 
Channeler-,  Traction  Engines, 
Graders  and  Contractors*  Equip- 
ment generally. 

WILLIS  SHAW 

171  La  Salle  St^  Chicago,  III. 


Good  Values— Immediate  Shipment 

Two  70  ton  2*  yard  "Atlantic"  Shovels,  almost  new.  .$7,000.00 

One  26  ton  one  yard  Little  Giant  Traction  Shovel 2,600.00 

One  4.5  ton  U  yard  S.  G.  Bay  City  Shovel— steam  thrust  2,250.00 

One  45  ton  Bucyrus  with  ditching  attachments 3,500.00 

One  2  yard  Dredge  Outfit,  complete .3,000.00 

One  50  H.  P.  Mundy,  D.  C.  D.  D.,  Hoisting  Engine 700.00 

One  30  H.    P.    Lamfeert    Hoist,    3    drums,    with  boiler, 

nearly  new 1,000.00 

One  No.  3  McKeh-ey  Mixer,  Engine  and  Boiler 350.00 

One  Corliss  Valve  Compressor,  capacity  2,250  feet,  good 

as  new 4,000.00 

Air  Compressors  from  200  to  2,000  feet  capacity. 

Plants  Installed.     Correspondence  invited. 

INTER-STATE  EQUIPMENT  <a  ENGINEERING  CO. 

Yards  and  Warehouse. 

South  Englewood  Old  Colony  Building.  CHICAGO 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels. 

Southern  Iron  &  Equipment  Co. 

Atlanta,  Ga. 


FOR  IMMEDIATE  DEUVERY 

One  No.  8  Morris  Sand  and  Dredging  Pump.     Direct  connected  to  a  pair 

of  7x7  Engines  complete  with  Ejector  and  Flap  Valve $750.00 

One  Duplicate  of  above  (Second  Hand),  in  first-class  condition,  used  less 

t~'"«>  than  four  months $62,5.00 

One  Xo.  4  Champion  Rock  Crusher  mounted  on  wheels  with   12  ft.   Ele-jJ 

vator,  Chute  Screen  and  Brake.    Capacity  12  to  IS  Tons  per  hour.|i$il25.00 

Address:  Contract  Department. 

THE  W.  M.  PATTISON  SUPPLY  CO. 

CLEVELAND,  OHIO. 


900 — 60,000 
250 — 60,000 


POUNDS     CAPACITY     COAL    CARS 
POUNDS     CAPACITY     FLAT     CARS 

IMMEDIATE   SHIPMENT 


Fine  Condition 


ATLANTIC  EQUIPMENT  COMPANY 


1 1 1    Broadway 
New  York 


Railway  Exchange 
Chicago,  III. 


FOR  SALE 

9  Western  Dump  Wagons,  l^i 

yard S  57. .50 

4  Western  2-yard  Dump  Cars, 

30"  gauge 45.011 

9  Western  IJi  yard  Dump  Cars     o5 CH 

12  Western  1)4  yard  Dump  Cars     35. on 

1   Western   Grader    (used    two 

months)        625.00 

1   Lambert  Hoist  Engine      .     .    300.011 

11   K.    &    T.    2-yard    36"    gauge 

Dump  Cars  "...      42.00 

1  Case    Traction    Engine,  20 

H.  P 1,400.00 

Write  us  for  anything  you  may  be  needing  in 
the  line  of  Contractors'  equipment. 

The  American  Trading  Company 

MARIO.N.  OHIO 


STEEL      TANKS 

—  A  N  D        — — 


PLATE 


WORK 


Cut  Shows  Our  Special  Tar  SUll 

WRITE  FOR  PRICES 


Established  1872 


WM.  GRAVER  TANK  WORKS 


BAST  CHICAGO 


INDIANA 


If  you  want 

Tools 

Supplies  or 
Machinery 

Or  if  you  desire 'catalogs  or  prices,  or 
other  information  concerning  any- 
thing, send  us  a  postal  card  and  we 
will  notify  the  leading  dealers  or 
manufacturers.  We  have  unexcclUd 
facilities  for  helping  those  who  are'in 
the  market  for  anything. 

Engineering  -  Contracting 

355  Dearborn  St.,  Cbicaso 
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IU<'V    HAY   RAiK 


Architectural  Wire 
and  Iron  Work 

of  all  kinds. 
G<*t  our  prices  and  circulars. 

tntematjonal  Wire  &  Iron  Works 

Dctroil.  Mich. 


Trench 
Machines 


We  sell  and  lease  al)  kinds  of  Hoisting  and 
Conveying  Machines  for  Trench  Work. 


Cat-l^^i^Ur 


m    u|>uii    rcqiK-st. 


CARSON  TRENCH   MACHINE  CO. 
BOSTON,  nxss.,  U.  S.  A. 

IIR  WCII  )  ""  '^^'="''''-"  S'-  MEW  YORK 


Ol- 


:,■__"    M'ark  BjiMing.  CLEX'ELAND 
rlCh-S  j  _.(j^  v;t_  James  St..   Montrea.' 


THKRI-:    IS  A  DIFFERENCE 

in  material,  promptness  of  ship- 
ment and  in  price  between  our 
Roods  and  some  others.  We  carry 
a  large  stock  and  would  like  to 
submit  prices  and  specifications  of 
Cross  Arms.  Pins  and  Brackets; 
Electrical  MouldinRs;  Poplar,  Oak 
and  Chestnut  Lumber.  We  are 
also  dealers  in  machinery  and  mill 
supplies. 

WRITE   US  TODAY. 

CKXTRAL  MFG.  COMPANY 

Chattanooga,  Tenn. 


DRAUGHTING, 

MAP  DRAWING  AND  PRINTING 

STRUCTURAL  IRON  WORK 

Large  Force  ot  Competent  Men. 

Ru:ih  Work  Given  Special  Attention. 

P.  P.  Von  hardcnberg. 

123  Ubert7  Street,  NEW  YORK  CITY 

Telephone:  2QtJ^  Cortl.indt.     Room:,  513-515 


YOU 

are  asked  to  hel])  us  to  increase 
our  influence  among  engineers 
and  contractors,  not  already 
subscribers   to   oui   paper. 

Send  Us  Their  Names 


WELLS 
LIGHT 

Wells  LighVMfg.  Co. 

(;ij  Washington  St. 

NEW  YORK 


TEST    BORINGS 

for  Foundations.  Etc. 

ARTESIAN  WELLS,  DRIVEN  WELLS. 
PUMPING    APPARATUS 

J.  E.  Feeley  6v  Company 

43  South  Market  Street,  BOSTON 

Spill  (or  Estimates 


ALL    KINDS    OT 

CONTRACTORS'  TENTS 


Extrft  Finished 

Columbus  Teni  <Sl  Awning  Co. 

East  Walnut  St..  Columbus.  O. 


J 


Artesian  Well 
Water  Supply 

T(nens  and  Cities.       Test  Borings 
tOTFoundatiojis  and  Elevator  Shafts 

DAVID  OARVEV 

SO  Broadway       NEW  YORK 


REID'S 

"Concrete  and  Reinforced  Concrete 
Construction"  is  the  world's  author- 
ity on  this  important  subject.  906 
pp.;  71.5  illustrations;  70  tables. 
S.5.00  net,  16-pa.s;e  circular  free. 


THE  GLOBE-WERNIGKE  GO. 

COMPLETE  OFFICE 
OUTFITTERS 


P^ot  only  the  best  Typewriter  Desks,  but 
the  best  Roll-top,  Flat-top,  and  Book- 
keepers' Desks,  Office  Chairs,  etc. 

224-225  Wabash  Ave..  Chicago 


COMPETITION  IS  NECESSARY 
for  a  healthy  business 

Proposal  advertisements  published 
in  Enginkerixg-Coxtr.\ctixg  are  read 
1)V  prominent  and  reliable  contractors — 
lO.OOO  of  them  each  week — in  every  part 
of  North  America;  and  because  Engi- 
NEERiNG-CoNTR.xcTiXG  is  printed  in  Chi- 
cago on  Tuesday  night  it  reaches  three- 
fourths  of  these  men  48  hours  in  advance 
of  an}^  New  York  jxxblication  carrying 
.sueli  advertisements. 

.\dvertise  for  bids  in  Exgixeering- 
CoNTRACTiXG  and  you  will  he  assured  of 
the  ma.ximum  pubhcity  at  the  minimum 
eo.st.      Let  us  hear  from  )-ou. 

ENGINEERING-CONTRACTING 

3SS  Dearborn  Street,  Chicago 


September  4,  1907. 


ENGINEERING-CONTRACTING 


One  ot  the  Ingersoll-RAnd  "Monitor"  Channelers  at 
worh  on  the  St.  Mary's  River  Improvement.  Neeblsh 
Michigan.  Besides  these  Channeler3  25  IngcrsoU-Rand 
Rock  Drills  are  used  on  this  work. 


'■MONITOR" 

CHANNELERS 

Advantagesiof7the  Channeling  Machine  in  Canal,  Reservoir, "Wheel  Pit 
or  Foundation!!Excavation  •in-^Rock. 


The  limits  of  ^the  excavation  are  clearly  defined  by  the  line 
ncler  cut.  The  rock  to  be  broken  and  removed  is  confined  to  the 
I  ut — an  item  of  great  importance 
where  competition  is  keen  and 
prices  low.  The  walls  of  the  ex- 
"a vation  are  left  smooth  and  solid, 
I' quiring  no  trimrr^g  and  the 
niinimum  of  attention  and  main- 

.  nance.  The  "Monitor"  Track 
'  hanneler  possesses  exclusive  fea- 
tures adapting  it  particularly  to 
the  heavy  work  of  contract  ex- 
cavation. 

It  is  furnished  in  steam  or  air- 
driven  types.  The  patented  roller 
guide  allows  the  cutting  engine  to 
run  as  free  as  a  rock  drill,  giving 

'Monitor"   Channelers    a    higher 


of  the  chan- 
limits  of  the 


speed,  a  harder  blow,  a  greater  capacity  and  a  higher  economy  than  any 
other  channeler.     Other  exclusive  features  are  described  in  Catalog  No. '60. 

IJVGERSOLL-RAND  CO. 


Chicago  Philadelphia 

Cleveland  Birmingham 

•Butte  Houghton 

Denver  Los  Angeles 


M    BROADWAV 

NEW  YORK 

Salt  Lake  Montreal 


St  Louis 
Pittsburg 
San  Francisco 
Halifax,  N.  S. 


El  Paso 
Boston 
Seattle 
Toronto 


"Monitor"  Cliaiiuflur  un  lln.-  Sclulu  Dam  Coustrucllon 

Columbus,  Ohio.  W31 


THE  EARLY  BIRD  vs.  THE  WORM 

Is  an  old-time  clilldbood  story  with 
a  modern-time  moral. 

A  paper  printed  in  Chicago  on  Tuesday  night  of 
each  week  will  carry  a  news  item  or  proposal  advertise- 
ment to  three-fourths  of  the  contractors  of  the  United 
States  forty-eight  hours  earlier  than  any  engineering 
paper  in  New  York.  This  is  one  reason  why  Engi- 
neering-Contracting is  a  good  medium  for  proposal 
advertising.  Another  reason  lies  in  the  fact  that  En- 
gineering-Contracting has  always  been  devoted  to 
the  interests  of  the  contractor  and  engineer  engaged  in 
actual  construction — it  tells  how  others  have  done 
work  and  what  it  has  cost  them — and  it  is  read  eagerly 
each  week  by  10,000  of  the  most  progressive  and  most 
reliable  contractors  in  the  world,  nearly  all  of  whom 
are  hungry  for  early  and  definite  information  regard- 
ing projected  work.  This,  in  turn,  when  work  is  ad- 
vertised in  Engineering-Co.ntracting,  results  in  ex- 
tensive competition  and  exceptionally  low  prices.  If 
you  are  interested  in  any  work  for  which  bids  are  to  be 
asked,  be  sure  that  the  proposal  advertisements  are 
printed  in 

ENGINEERING-CONTRACTING 

355  Dearborn  Street,  Chicago 


Portable  Railways 

FOR  CONCRETE  WORK 


W  RITE 

FOR 

CATALOG 

No.  45 


H.lTllUK  HOf  P£Lf 


THIS  CAR 

Shows  our  double  side  dump  car  built  in  capacities  of 

from  i.  1,  li  and  2  cubic  yards  and  gauge 

18  to  36  inches. 


ARTHUR 


KOPPEL 


CO.MPANY 


139  Morris  Bldg.,  New  York  1610  .Machesney  Bldg.,  Pittsburg 

164ID  Monadnock  Block.  Chicago     1.^11  \  Ciironicle  Bldg.,  San  Francisco 
Works:  Koppcl,  Pa.    P.  O.  Homewood,  Beaver  Co.  Pa. 
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CHICAGO 


NEW  YORK 


George  W.  JacH^on,  Inc. 

169-179  W.  Jackson  lioulcvard  and   178-190  Quincy  Street,  Chicago 

Sled  \\  ork.s  and  Plant :  80-98  .ncndcl  St.  and  804-806  EUton  Ave. 

New  York  Office,  46  Wall  Street 

Telephones  Monroe  3400,  Automatic  3119 

Bridges,  Structural  Steel,  Machinery,  Subways,  Tunnels, 
Heavy  Foundations,  Steel  Ribs  and  Lagging 


(Patented) 


From  The  Chicago  Evening  Post 
August  16.  1907. 


CK 


Our  Steel  Plant  Covers  an  Area  of  109,642  Square  Feet 


Dearborn  Street  Bridge  Now  Under  Construction  for 
Sanitary  District  City  of  Chicago 

WE  desire  to  announce  that  we  are  prepared  to  furnish  estimates  and  plans  to  arclii- 
tects,  engineers  and  corporations  for  the  fabrication  of  steel  in  all  shapes,  or  for  the 
manufacture  of  special  machinery.  We  would  also  be  pleased  to  send  you  catalogues,  de- 
scriptive of  steel  ribs  and  lagging  for  moulding  concrete,  estimates  and  plans  for  the  con- 
struction of  .subways,  tunnels  and  heavy  foundations. 

The  Company  at  this  time  is  pleased  to  state  that  in  the  completion  of  some  Sixty 
Million  Dollars  of  constructions  it  has  all  been  completed  in  the  time  specified  without  asking 
for  extra  compensation  and  without  accidents. 

One  thousand  tons  of  beams,  channels,  angles,  bars  and  plates  in  stock  for  quick  deliv- 
ery, either  fabricated  or  plain.     Write  for  prices 


RECOi  IS  BEING  SET 


Dearborn  Street  Structure  Will 

Be  Opene<i  Several  Months 

Ahead  of  Date  in  the 

Contract. 


TOTAL    COST     IS    $350,000 


North  Wing.  Which  Was  Not 

Begun  Until  June  29,  Shows 

600  Tons  of  Steel  Placed 

in  Two  Montlis 


Tlie  Dnrtmni  Vtrnt  bniler,  wbieb  will 
b«  op«n<-d  for  traCTic  on  ^pt.  I,  MvrrAl 
moDthB  abfad  o(  the  time  ^gtt^  on  in  tbo 
contract,  ahows  the  rvsuU  of  the  most 
tpFody  oomtruction  that  hu  evrr  beta 
occoraplishcd  in  the  building  of  &  Chicago 
rivfT  tptD. 

Duilt  CD  a  found.-itioD  of  concrete,  wbicb 
rest*  on  bed  rock,  the  new  bridge,  wtirb  is 
of  Ih*  Uscule  type,  contains  1^00  ton,  of 
steol,  600  of  which,  rompotiog  the  nnrtb 
wing  of  the  sup«r*truclure,  were  put  up 
in  ««ly  days-    The  total  cost  i*  $350,000. 

The  oil)  Dearborn  Ureet  bridge,  which 
wu  destroyed  two  •years  ago,  wa>  a  fair 
Bp^atncn  of  the  relegated  draw  type. 
WocmJ  played  i  considerable  part  In  its  con- 
struction and  it  wiri  opened  by  hand.  The 
new  brid^  is  to  otTcr  a  marked  conttMt. 
representing  the  Utcst  devclopmcnta  ior 
bridge  construction. 

DeUy  ID  UAkiag  m  Start. 

Initi»l  di&ufircciDcnls  between  se*rrkl 
int*fe«t»  b«ving  hghti  »t  that  point  in 
the  river— one  of  the  etcmeni*  betnf;  the 
presence  of  (las  tunnels  which  presented 
the  ciistomary  uw  of  pl^c^ — ne<'es»it«led 
delay  in  getlng  startrd. 

Concrrle  work,  let  by  independent  coo 
traot  by  the  draionge  board.  w«»  substi- 
tuted for  pile*,  and  the  contract  for  the 
euperatructure,  let  to  th*  George  W  Jack 
•on  Company,  atluwcd  fijie  mcnths  for  H« 
completion  after  the   foundations  were  in. 

The  engineers,  however,  proceeded  lo 
shew  the  city  a  few  things.  Not  wailinc 
for  the  foundation  to  he  completed,  tbey 
erertcd  a  temporary  false  work,  put  up  a 
derrick,  and  hastened  forward  the  >iork  of 
constructing  the  ctoel  Buperttructure. 
Sleel   Work   Ii  Fabricated 

All  cf  the  steel  work  wa»  fabricated— 
that  ia^  each  pice*  made  reJidy  lo  be  riv 
etfd  into  ils  final  posit  ion— eight  months 
before  it  Wan  po.isible  to  begin  the  actual 
work  of  erecting  ihe  supers* mrVui».  Work 
waa  begiin  oo  the  south  ^einj  on  FeK  1 
of  thti  year,  and  this  portion  ol  the  briJjre. 
including  the  spaa,  was  compleu  by 
^Uy  )& 

The  construction  of  the  north  wing  was 
not  twf^un  until  June  29.  and  it  waa  upon 
thi»  portion  thai  the  best  reooiti  for  quick 
work  waa  made.  600  tons  of  steel  being  put 
In  pla^'e  in  lea*  than  two  month*. 

An  loterMting  (rslure.  showing  the  close 
wsUh  which  ;.1»  Jackson  has  kept  on  the 
progD-u  of  the  work.  Is  thai  each  day  a 
photograph  has  b«ea  taken  of  the  work, 
and  the  collection  pastatl  )D  an  album  in 
sequence,  keeps  a  daily  record  at  bond 
of  Ihe  procre«s  ol  the  con»tf>jetion  thst  i» 
mor«  ton*iociiig  Ihan  word*.  .  A  glancr 
o»ei  Ihe  daily  soapshola  show*  Ihe  nev 
budge  springing  up  oa  if  by  roaftic. 


Mki 

petit; 

by  D 
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Clouser 

Link 

Chains 

Develop 

High 

Speed 

because  they  overcome  the  weakness  and  compli- 
cated construction  found  in  old  styles  of  chain 
transmission. 

In  place  of  having  PROJECTING  Teeth  on  the 
sprocket  wheels,  which  penetrate  through  the  links, 
the  CLOUSER  CHAIN  engages  the  sprocket 
depressions.  This  design  removes  sliding  contact, 
reducing  friction,  saving  power  and  insuring  any 
speed  desired. 

Write  to  us  or  our  agents  for  information  and 
catalog. 

LINK  CHAIN  BELT  CIIMPANY,  "^^  street 


Chicv:;(i.  III.,  Biirrell  Mf^'.  Co. 

Phlladflpliiii.  Pa..  Sta.idard  Supply  & 
EQUipoie  It  Co. 

Briaseport.  Coaa.,  Branch.  303  War- 
ner Bids. 

Washl  i?to  1,  D.  C  Murray  Eng-  Co. 

Erie.  P*..  H.  P.  Waller. 

Norfolk.  Va..  Geieral  Ei?.  &  Supply 
Co..  Board  ot  Trade  Bid?. 

ClQCionatl.  Ohio,  Wm.  T.  Johnson  Co. 


NEW  rOWK  CiTY 

Clevela'id.  Ohio.  Mc.\rthur  &  Pae. 
Baltimore.  Md..  Auiueii  Machinery  & 

Supply  Co. 
New  Orleans.  La..  Gibbens  &  Stream. 
Minneapolis,  Minn.,  Moulton  &  Evans. 
Kansas  City.  Mo..  Lewis  Supply  Co. 
Pittsburgh.  Pa.,  Branch,  Park  Bldg. 
Altooia.  Pa.,  Monarch  Machinery 

Works. 
Wheeling.  W.  Va..  B.  E.  Adams. 


IMMEDIATE  DELIVERY 

ON 

STYLE  P 

Interlocking  Channel  Bar  Piling 

Nye's  Patent — U.  S.  Canada,  Mexico 
and  Foreign  Countries 


The   Only    Lock   Without    Bolts  or    Rivets 
Which  Can  Be  Used  With  Standard  Channels 

We  can  save  you  10  to  20  per  cent  in  weight 

Sample  Models  Ready 
Write   for  Catalogue 

National  Interlocking  Steel  Sheeting  Co. 

70-72  W.  Washington  St.,  Chicago,  111.,  U.  S.  A. 


THE  GREAT  VARIETY  OF 

WAT£RPROOFiNS  PROBLEMS 

SOLVEQ  BY  THE 

HYDROLITHIG  SYSTEM. 


We  have  waterproofed  many  different  types 
of  buildings,  our  work  having  but  one  characteris- 
tic common  to  each  job — -that  the  Waterproofing 
Waterproofs. 

The  best  evidence  we  have  to  ofier  as  to  our 
abihty  to  waterproof  any  type  of  building  is  to 
point  to  the  following  list  of  a  part  of  the  work  we 
have  actually  done  and  add  that  in  every  instance 
our  work  has  been  eminently  successful. 


First  National  Bank,  Chicago,  111. 
Union  National  Bank,  Pittsburg,  Pa. 
Chicago  Safe  Deposit  Co.,  Chicago.Ill. 
City  Bank  &  Trust  Co.,  Mobile,  Ala. 
Empire  City  Safe  Deposit  Co.,  N.Y. 
First  National  Bank,  St,  Joseph,  Mo. 
Maryland  Trust  Co.,  Baltimore,  Md. 
Second  Nat'l  Bank,  Wilkesbarre,  Pa. 

Executive  Mansion, Washington, D.C. 

C.  N.  Bliss,  New  York. 

Franklin  Delano,  Chicago,  111. 

A.  P.  Stokes,  CoUenders  Pt.,  Conn. 

A.  C.  Vanderbilt,  Newport,  R.  I. 


BANKS 


RESIDENCES 


HOTELS 


Gayoso  Hotel.  Memphis,  Tenn. 
Hotel  Metropole,  Chicago,  111. 
St.  Charles  Hotel,  New  Orleans, 
Waldorf-Astoria,  New  York. 


La. 


Colgate  &  Co.,  Jersey  City,  N.  J. 
McClure  Bldg., Long  Island  City,N.Y. 
American  Glue  Co..  Chicago,  111. 
Carnegie  Steel  Co.,  Waverly,  N.  J. 

Fort  Dearborn  Bldg.,  Chicago,  111. 
City  Investing  Co.,  New  York,  N.  Y. 
Wells  Fargo  &  Co.,  Portland,  Ore. 
U.  S.  Express  Bldg.,  New  York. 
Berkeley  Galleries,  Boston,  Mass. 
Calvert  Bldg.,  Baltimore,  Md. 

Washington  Terminal  Station,  Wash- 
ington, D.  C. 
MacAdoo  Station,  New  York. 

Marshall  Field  &  Co.,  Chicago,  111. 

Mandel  Bros..  Chicago,  III. 

The  Fair,  Chicago,  111. 

Gimbel  Bros..  Milwaukee,  Wis.  • 

Montgomery  Ward  &  Co., Chicago, 111 

Passavant  Hospital,  Chicago,  111. 
St.  Mary's  Hospital,  Chicago,  111. 

GOVERNMENT   Dry  Dock  Navy  Yard.Brooklyn, N.Y. 
WORK  Dry  Dock  Navy  Yard,  Norfolk,  Va. 


FACTORIES 


OFFICE 
BUILDINGS 


RAILWAY 
STATIONS 


STORES 


HOSPITALS 


TUNNELS 


Joralemon  St.  Tunnel, Brooklyn, N.Y. 
Sears,  Roebuck  &  Co.,  Chicago,  111. 


E.  J.  WINSLOW  COMPANY 

Consulting  and  Contracting  Engineers 
for  Waterproofing 

(38  Jackson  Blvd.  -  -  CHICAGO 

Licenses  for  the  Eastern  States 

THE  WATERPROOFING   COMPANY 


Boston 


Xew  York 


Pittsburg 
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Dole  Patent  Grab  Bucket 


Shovel  Bucket 


Shovel  Bucket  Shoveling  Limestone 


"BROWNHOISrBOOK 
ON  BUCKETS  FREE 


We  make  more  kinds  of  buckets,  tubs 
and  skips  for  handling  earth,  stone,  ore,  coal, 
sand,  gravel,  etc.,  than  any  other  firm  m  the 
world.  These  are  a  few  pictures  of  buckets 
taken  from  our  catalog.  Notice  the  "shovel 
bucket",  shoveling  up  broken  stone.  This 
bucket  is  unique  in  that  it  does  not  penetrate 
the  stone,  but  scrapes  its  load  off  the  surface, 
and  will  successfully  shovel  Iron  Ore,  Coal, 
Sulphur,  Clay,  etc. 
Notice  also,  the  "iron 
ore  bucket"  handled 
by  the  locomotive 
crane.  N  otice  the 
bottom  dump  bucket 
which  can  be  used  for 
placing  concrete  un- 
der water.  Get  our 
catalog"E  2"on  buck- 
ets, and  learn  more 
about  the  subject. 


nottom  Dump  l'>- 


Locomotive  Crane  Handling  Iron  Ore 


Tail  Latch  Dumping  Tub 


THE  BROWN  HOISTING 
MACHINERY  COMPANY 

MAIN  OFFICE  AND  WORKS,  CLEVELAND,  OHIO 


BRANCH  OFFICES, 


NEW  YORK  and  PITTSBURG 
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It  Digs  the  Sand  and  Hauls  the  Cars 
at  3  cts.  per  Yard. 


We  show  herewith  a  i)hotograph  from  the  Browning  catalog  of 
locomotive  cranes,  showing  how  one  firm  is  saving  hundreds  of  dollars 
monthly  by  the  use  of  a  comparatively  inexpensive  plant  consisting  of 
a  Browning  locomotive  and  a  Browning  grab  Viucket.  The  crew  con- 
sists of  2  men,  namely,  one  crane  operator  and  one  man  who  takes 
care  of  switching,  etc.  This  crane  pulls  two  loaded  gondola  cars  up  a 
4%  grade.   It  serves,  therefore,  not  only  as  a  steam  shovel  but  as  a  loco- 


motive. Each  car  holds  45  tons  of  sand,  and  the  loading  and  switch- 
ing costs  only  3  cts.  per  cu.  yd.  Our  catalog  of  locomotive  cranes 
shows  man\'  other  uses  to  which  Browning  cranes  are  put  by  contrac- 
tors. It  has  been  truly  said  that  no  general  contractor  can  aflford  to 
be  without  a  Locomotive  Crane.  The  uses  to  which  it  may  be  put 
are  infinite.  Some  of  these  infinite  uses  are  shown  and  described  in 
our  catalog.  A  study  of  them  will  surely  show  you  how  to  save 
money  in  handling  earth,  rock,  sand,  gravel,  broken  stone,  timber, 
etc.,  etc.     We   make  all  kinds  of  cranes  and  conveying  machinery. 

The  Browning  Engineering  Company 

CLEVELAND,  OHIO 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  .idvertisement 


ENGINEERING-CONTRACTING 


\ol.  XXVIII.     No.  lo. 


ALPHABETICAL     INDEX    TO    ADVERTISE  M  ENTS— FOR    CLASSIFIED    INDEX   SEE   PAGE   50. 


Page 

Abeiihaw   Construction  Co 51 
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American    Blue   I'rini    Pa|;«T   Co t37 
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.Vmcic.in   MfB.   Co 24 
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Anierlcan   Trading  Co 35 

Armour    Institute    of    Technology 23 

Arnold    Co 22 

Ashley.    Burton   J 22 
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Baldwin    Locomotive    Works ' 43 

Barron.    J.    S 39 
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Berger    Mfg.    Co 24 
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Bryan.    Wm.    H 22 
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Carson    Trench    Machine   Co 

Central    Mfg.    Co 

Chemical  Engineer   

Chicago   Bridge   &   Iron    Works 

Chicago   Portland   Cement  Co 

Cincinnati    Frog   &    Switch    Co 

Cleveland  City  Forge  &  Iron  Co 

Columbus  Tent   &  Awning  Co 

Compressed   Air    

Conard.    W.    R 

Continental   Car  &  Equipment   Co 

Contractors'    Supplies.    List   of 

Contractors'  Supply  &  Equipment  CcflO, 

Cook  Well  Co 

Crane  &   Sturgis   
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Cyclopean   Iron   Works   Co 
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Davenport    Locomotive    Works 43 
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pitrolithic    Pavement  Co 39 

PhilliiiH.    Hiram    22 

Poller  Company.   H.    K t42 
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Snow    &   Barbour    23 

Souther  &   Co.,  John '9 

Southern    Iron    &  E'quipment  Co 35 

Southwestern   Bridge   Co 23 

Standard   Asphalt   &   Rubber   Co •53 

Stebbings.    W.    L 23 

Stroudsburg  Engine  Works IS 

Studebaker  Bros.  Mfg.  Co tl7 

Steubner,    G.    L 10 

Sturtevant  Mill  Co '37 

Technical  Literature    t47 

Teredo-Proof  Paint  Co 51 

Teirv  &  Tench  Co 13 

Thew   Automatic    Shovel   Co 8 

Tide   Water   Iron    Works 9 

Troy  Public  Works  Co 34 

Troy    Wagon    Works   Company 18 

Trussed   Concrete   Steel  Co 34,   49.   t54 

United   Lead   Co 45- 

United  States  Mineral  Wool  Co 46 

Vermeule.  Cornelius  C 25 

Von   Hardenterg.    P.    P 23 

Vulcan   Iron   Works  (Chicago) :;4 

Vulcan  Iron  Works   (Wilkesbarre) 43 

Wants     33 

Warren   Brothers   Co 39 

Water-Works  Equipment  Co 4fi 

Weber   Gas   Engine   Co 48 

Wells   Light   Mfg.  Co 34 

Wiener    Co..    Ernst .24 

Williams    Co..    G.    H til 

White  &  Co..  J.  G.,  Incorporated 23 

Winslow  Co.,  E.  J 5- 

Young  &  Sons 34 

Young,  W.  W 23 

Zelier  Book  Co..  Geo.  A t23 

Zelnicker  Supplv  Co..  W.  A 34 

Zittlosen   Mfg.    Co 37 


•Every  other  week.     tOnce  a  month  (first  issue  in  month). 


Thcw  Shovels  for  Street  Excavation 

One  kind  of  excavation  for  which  steam  shovels  are 
commonly  supposed  to  be  "out  of  the  running"  is  the 
making  of  a  wide  shallow  cut  such  as  is  often  necessary 
in  street  work.  While  this  supposition  may  be  true  of 
the  ordmary  shovel  it  is  not  true  of  the  Thew  Shovel. 
The  Thew  Shovel  has  recently  been  used  in  grading  a 
city  street  where  the  depth  of  cut  ranged  from  18 
inches  to  2  feet,  and  the  contractor  for  the  work  writes 
us  that  the  machine  has  regularly  loaded  from  60  to  80 
seven-yarl  cars  per  day,  and  would  h  ive  loaded  90  to 
100  had  the  facilities  for  getting  the  cars  to  the  shovel 
been  such  as  to  keep  the  shovel  up  to  the  full  capacity. 
The  T'lew  Shovel  swings  through  a  complete  circle  ex- 
cavating and  delivering  its  load  on  all  four  sides,  and 
can  enter  the  work  in  any  desired  direction. 

Send  for  our  catalog  No.  10  and  for  information  re- 
garding the  use  of  the  Thew  Shovel  in  street  work. 


THE  THEW  AUTOMATIC  SHOVEL  COMPANY,  Lorain,  Ohio 
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STEAM    DREDGES 

We  originated  the  Power  Bank  Spuds  and  are  fully  pro- 
tected by  U.  S.  Patent.  All  infringements  will  be  prosecuted 

Steel  Gear,  Return  Flue  Boiler,  Plain  Belt  Frictions,  Up-to-Date 
Practical  >\oney  Waker,  Built  to  Run  W  ithout  Repairs. 

Our  Dredges  are  known  all  over   the   country,   and  every   owner, 
operator,  runner  and  cranesman  of  a  Fairbanks  Dredge  is  our  friend 

SE.\D  FOR  CAT.\LOG  No.  "D" 

The  Fairbanks  Steam  Shovel  Company 

MARION,  OHIO,   L.  S.  A. 

J.  E.  M.\RBAUGH,  General  .\Rent.  Monterey,  Ind. 

JERRY  SHERWOOn.  Minnesota  Agent,  Litchfield,  Minn. 


ATLANTIC    STEIAM    SHOVEIL 

Commends  Itself  To  Users  For  Its 

Simplicity  of   Design 

Better  and  More  Efficient  Boiler 

Easy  Steaming  and  Low  Fuel  Consumption 

Fewer  Breakdowns  and   Low  Repair  Cost 

ATLANTIC    EQUIPIVIEINT    COIVIPANV 


Railway  Exchange,  CHICAGO 


III    Broadway,    N  E:\A/  YORK 


The  Tidewater 
Bottom  Dumping  Bucket 


The  Tide  Water  Iron  Works 

HOBOKEN,  .\.  J. 


The   Page  Patented   Bucket 


Capacities: 

J  to2i 
Cubic  Yards 


The   Latt-st    Succe^bful 
Two- Line 

AUTOMATIC- 
DU  M  PING- 
SELF-LOADING 
POWER-SCRAPER 


Manufactured  by 


PAGE  &  SHNABLE,  General  Contractors 
1002  Security  Building  -  CHICAGO 


CYCLOPEAN   Bottom  Dumping  BUCKETS 

For  Handling 

Concrete,  etc. 

Can  NOW  supply 
from     STOCK 


CYCLOPEAN  IRON  WORKS  CO. 

402-434  Claramonl  Avenut 
JERSEY  CITY,  N.  J. 
Writ*  lor  Cattlog  E-C 
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A    rULL    BUCKET  every  time,  every  where, 
is  the  record  of 

HAYWARD 

ORANGE  PEEL  and  CLAM  SHELL 

BUCKETS 


Our  Catalogue  will  "  show  you." 


SEND  FOR  IT 


THE  HAYWARD  COMPANY 


97=103  Cedar  Street,  NEW  YORK 


Observe  the  steep 
Angle  of  Bottom. 
It  dumps  clean. 


BUCKETS 


Note  ball.  Easy  to 
hook  onto  and 
strengthens  the  Bides. 


With  the  labor  saving,  tilting  device,  are  known  as  "Excelsior"  Bottom  Dump  Buckets.  For  Speed  and  Economy  no 
others  are  superior  for  discharging  the  contents  rapidly  and  cleanly.  Rock,  sand  and  concrete  are  handled  so  expedi- 
tiously that  there  are  no  delays  in  completing  the  contractor's  contracts.    One  upward  pull  of  the  handle  does  the  work. 

Use  the  "Excelsinr"  and  save  time  and  labor.     Write  for  catalog. 


G.  L  STUEBNER  IRON  WORKS, 


W.  12th  St.,  Long  Island  City,  N.  Y. 


SYMONS  GYRATORY  CRUSHER 


Sold  on  Guarantee 


LOOK  AT  IT! 


Half  the  Height,  size  for   size,  of  other  G^'ratory 
("rushers. 

Greater  Crushing  Area,  hence  Greater  Capacity. 

Never  heats.     Uses  less  oil.     Wears  longer. 

Think  of  it,  and  write  for  Catalogue. 

Fifty  ah-eady  sold  to  users  of  other  Gyratory 
Crusliers. 


Contractors'  Supply  and  Equipment  Co. 

Main  Office,  305  Old  Colony  Building,  Chicago,  111. 

170  Broadway,  New  York 
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JUST    PUBLISHED 


TABLES 

of  Five  Place  Squares  and   Logarithms  of  Feet, 

Inches  and  32ds  of  Inches  from 

Zero  to  100  Feet. 

LOGARITHMIC  SECANTS 

F'or  Hip,  Valley  and  Rafters  from  Zero  to  18-inchcs;   rise  of  l*foot   base 
advancing  by  32ds. 

LoKarithmii:  Functions,  Natural  Sines   and  Co-sines   for  every  minute  of 
the  quadrant. 

By  G.  D  Inskip 

Flexible  leather,  tape  bound,  5  1-2  x  7  1-2  inches, 

280  pases.  Price  $3.00  ^et,  postpaid. 


SOMH  COMMENTS  ON  INSKIP'S  TABLES. 

"These  tables  are  extremely  neat  and  clear  and  have  evidently  been 
compiled  with  great  care.  They  have  been  nicely  arranged  and  the 
figures  are  printed  in  bold  type."~The  Engineer. 

"The  book  represents  a  great  amount  of  tedious  work  fully  justified 
by  the  results.    *    '     " 

"A  brief  explanation  of  the  use  of  the  tables  is  given  and  no  draftsman 
who  has  had  much  work  to  do  in  laying  out  framing  needs  to  be  told 
that  the  book  will  be  a  great  time  sawer." —Engineering  Record. 

"All  tables  are  in  strong,  clear  type  so  arranged  that  on  opening  the 
hook  one  can  readily  find  the  desired  figures.  *  *  *  This  work  is  espe- 
cially designed  for  engineers,  architects  and  (iT3.iismer..  '— 7  lie  Draftsman. 

"They  (the  tables)  are  equally  useful  to  an  engineer  or  architect 
having  work  to  do  involving  measurements  in  feet,  inches  and  fractions 
of  inches,  for  there  are  few  classes  of  work  in  which  the  solving  of  right- 
angle  triangles  does  not  form  an  important  part  of  the  calculations. 
*  *  *  A  book  of  tables  should  be  clearly  printed  on  the  best  paper 
and  bound  so  that  it  will  stay  open  at  any  page  when  lying  on  the  desk. 
This  book  meets  these  requirements  and  leaves  nothing  to  be  desired." 
—Engineering  Neu'S. 


THE  MYRON  C.  CLARK  PUBLISHING  CO. 

(NOT  INC.) 

355  Dearborn  Street,  Chicago. 


cabl_e:\a/avs 


THE  BALANCED  CABLE  CRANE  CO. 


135  William  St..  New  York 


BEST  BY  TEST 

^J     Clam  Shell  and  Orange 
Peel  Type 

KAre  successfully  used  for 
handling  all  Materials, 
Dredging   or  Excavating. 

All  excess  weight  elimi- 
nated; therefore,  require 
less  power  to  operate. 

Do   not   have   to  be 
dropped  from  a  distance 
to  fill,  digging  ability  due 
to  a  distinct  and  powerful  system  of  leverage. 


SEND  FOR  CATALOG 


THE  KIESLER  COMPANY 


58  PRATT  STRi;[£T 


CHICAGO,  ILLINOIS 


The   most   durable    bucket   ever   built 


FURNACE    SPECIAL 

For   Handling 

Granulated   Slag 


One   of   seven    3    yard 
COAL    BUCKETS 

Furnished 

Hevl   &    Patterson 

Pittsburg,  Pa. 


The  Faivrette 
Clam  Shell  Bucket 


One  ot    five    2   yard 

COAL    BUCKETS 

Furnished 

The  Dodge  Coal  Storage  Co 

Phila.,  Pa. 


ONE  TOX   PTXGLE   ROPE  f-, 

ORE  BUCKET  ^ 

Operated    with    Single    Drum  ^' 

Furnished 

M.  A.  Hanna  Co.  ▼ 


THE   G.  H.   WlLLlJiMS   COMPANY 
1551  RockefelUr  Building  Cleveland,  OktO,    U,  S.  Ji, 


One  of  two  3  ton 

ORE   BUCKETS 

Furnished 

Pickanrls.    Mather   &    Co. 

Cleveland,  O. 


z 

E 

THE  BEST  DIGGER  ON  EARTH  s 


PLELASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 


ENGINEERING-CONTRACTING 


^,     1.  XXVI II.      X...  lo. 


VAULT  LIGHTS 


PASCHALL  INTERLOCKING  SYSTEM 

MAXIMUM  CUSS  AREA  GREATEST  CARRYING  CAPACITY 

MINIMUM    COST 


MANUFAOTURED  BY 


AMERICAN  3-WAY  PRISM  COMPANY 

134  North  lOth  Street.  PHILADELPHIA.  PA. 

Makers  of  4  inch  and  5  inch  3-  Way  Prismatic  Tiles,  for 
Vertical  Glazing  in  hard  white  metal,  copper  plate  and 
soUd  copper  bar.    Sheet  Prisms  in  stock  cases  and  cut  to  size. 

WRITE    FOR    CATALOGUE 


If  you  want 

Tools 
Supplies  or 
Machinery 

Or  if  you  desire  catalogs  or  prices,  or 
other  information  concerning  any- 
thing, send  us  a  postal  card  and  we 
will  notify  the  leading  dealers  or 
manufacturers.  We  have  unexcelled 
facilities  for  helping  those  who  are  in 
the  market  for  anything. 

Engineering  -  Contracting 

3S5  Dearborn  St..  Chicago 


FLORY 

Hoisting  Engines 


STEAK  AND 
ELECTRIC 

Adapted  for 
Mine  and 
Contractors' 
use.  Special 
boom  swing- 
ing engines; 
also  dredg- 
ing machin- 
ery, cable- ' 
ways  and 
slate  machi-  Si 
nery 


S.  FLORY  MFQ.CO.,  Bangor,  Pa. 


American  Society 
Engineering  -  Contractors 


Early  last  year,  Halbert  P.  Gillette,  Alanaging 
Editor  of  this  journal,  issued  a  call  to  contractors 
and  engineers,  asking  them  to  join  in  forming  an 
American  Society  of  Engineering  Contractors. 
Mr.  Gillette  agreed  to  act  as  chairman  and  secre- 
tary of  the  Society,  pro  tern,  and  in  that  capacity 
has  received  several  hundred  applications  for 
charter  membership.  The  experimental  stage  is 
past,  and  a  large  membership  of  influential  men 
is  now  assured.  We  urge  every  contractor  and 
every  engineer  to  join  this  great  national  organiza- 
tion. One  of  the  main  objects  of  the  society  is  to 
secure  uniform  and  equitable  general  clauses  in 
engineering  specifications.  Another  object  is  to 
combat  the  inefficient  "day-labor  system"  of  doing 
public  work,  and  to  educate  the  public  to  the  true 
economy  of  doing  all  work  by  contract.  A  third 
object  is  to  have  a  voice  in  the  sohang  of  all  social 
problems  effecting  the  welfare  of  contractors  and 
engineers,  such  as  the  problems  raised  by  labor 
unions.  A  fourth  object  is  to  exchange  ideas  on 
the  management  of  men,  the  operation  of  machin- 
ery, the  keeping  of  cost  records,  and  such  other 
business  as  would  naturally  come  before  a  national 
organization  of  this  character.  If  you  have  not 
already  applied  for  membership,  do  so  on  the 
accompanying  blank;  and  then  urge  your  friends 
to  join. 


HALBERT  P.  GILLETTE, 

Park  Row  BIdg.,  New  York 

Dear  Sir: 

I  am  desirous  of  becoming  a  charter  member  of  the 
American  Society  of  Engineering-Contractors,  provided 
the  dues  and  conditions  of  membership  shall  prove  satis- 
factory to  me  when  they  shall  be  decided  upon. 

Name 


Occupation 


PLEASE  tell  our  ntlvcrti.'scrs  WHERE  you  saw  their  advertisement 


September  4,  1907. 


ENGINEERING-CONTRACTING 


Associate  Editors 


rock  excavation,  there  is  no  single  subject 
of  such  wide  interest  to  engineers  and 
contractors  as  this  subject  of  concrete.  In- 
deed, so  far  as  engineers  are  concerned, 
it  is  questionable  whether  any  other  kind 
of  construction  has  inore  of  interest  in  it 
than   concrete. 

While  there  is  a  number  of  meritorious 
periodicals  devoted  to  concrete,  they  are 
nearly  all  monthly  publications.  They  ap- 
peal to  the  general  public  and  to  builders 
of  houses  much  more  strongly  than  thty 
do  to  the  civil  engineer  and  to  the  con- 
tractor. A  contractor  desires  a  weekly 
news  service,  and  at  the  same  time  he 
wants  articles  on  the  methods  and  costs  of 
doing  work.  This  we  shall  give  him,  and 
thus  we  shall  be  the  first  periodical  to 
meet  all  the  requirements  of  the  contractor 
who  .<;pecializes  in  concrete. 

We  shall  meet  the  requirements  of  the 
civil  engineer  not  only  by  our  methods  and 
costs  articles,  but  by  our  articles  on  the 
strengths  of  concrete  and  concrete  struc- 
tures and  by  articles  on  the  design  of  such 
structures. 

Mr.  Charles  S.  Hill,  co-author  of  Buel 
and  Hill's  book.  "Reinforced  Concrete," 
will   edit  our   Concrete  Section. 


Engineering  Contracting 

A  Weekly  'Methods  and  Cost"  Journal 
for   Civil    Engineers    and    Contiactors. 

WITH    WHICH    IS    COMBINED 

ENGINEERING  WORLD 

and 

CONTRACT   NEWS 

Published  ever>'  Wednesday  by 

THE  MYRON  C.  CURK  PUBLISHING  CO. 
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355  DeartK>rn  Street,  Chicago 
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Telephone  5C13  Cortlandt 

Boston  Office:      170  Summer  Street. 
■Telephone  i>bS2-4  Main 
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of  Tutuila 
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Entered  as  second-cla';=:  Tiail  matter  at  the  Post  Office 

at  ch.cagu.  III. .  Our  New  Section  Devoted  to  Earth  and 

CCJlN    IbIN    lb  During  the   last    eighteen   months   Engi- 

Editorlal:  xeerixg-Contractixg  has  contained  a  great 

Our    Xew    Section    Devoted    to    Con-  ,„j„y  articles  on  the  methods  and  cost  of 

Crete    i35  '    ,■             ^,         ,         ,      .     ,. 

Our   New   Section  Devoted   to   Earth  excavating  earth   and   rock— in  the  aggre- 

and    Rock 135  gate  enough  to  make  a  large  book  on  the 

Why   Contractors   should   Unite 135  subject.      There    is    scarcely    a     contractor 

Reclaiiiation  of  Florida  Everglades  by  ^.^o  is  not  called  upon,  at  one  time  or  an- 

Drainage;      an      Opportunity      tor  ,             „,.      ,.  .  „     „          .1         •          1 

Drainage  Contractors   13S  °*''"-  '°     ^'"  ''""*       "''"'^^  ^^""'^  '"  P™''' 

A  Word  of  Thanks  to  Our  Readers..  136  ably  no  single  line  of  contracting  that  in- 

CoNCRETE   .\XD   Reixforced  Coxcrete   Sec-  tcrests  so  large  a  number  of  men  as  does 

™^"..,     .             r.               r  T^  ■   ,■         .  excavation.     With   this   in   mind,   and   be- 

The  Mushroom  System  of  Reinforced  .,                       ^-  r    .         .      .        ,     <■ 

Concrete   Building   Construction.  ..  .137  <^='"'<'  ^^^'^  "  "°  satisfactory  treatment  of 

Methods    and   Cost    of    Constructing  this    subject    in    any    other    periodical,   we 

Concrete  Highway   Bridges  by  Day  have  decided  to  devote  several  pages  each 

Labor  in  Green  County,  Iowa......  139  week  to  earth  and  rock  excavation.     Our 

Some  Details  of  Costs  of  Reinforced  .         j-.^      •    ^u        ^u        r  ^       1.     1 

Concrete  Culverts  and  Abutments. .  i^i  managing  editor  is  the  author  of  two  books 

Earth  and  Rock  Section:  on  this   subject,  and  one  of  our  associate 

Specifications    for   Embankments 142  editors,  Mr.  Daniel  J.  Hauer,  has  also  had 

The   Cost   of   Excavating   Earth    with  extensive  experience  in  grading  and   earth 

Wheeled   Scrapers   ^  •  •_  ■  ■  •  ■ '42  ^^oving  generally.     That  under  their  editor- 

A  New  Tvpe  of  Rock  Crusher 14-5  f.*         .   ■'          _      , 

Hydraulic'  Fill    Dams 144  ^"'P  '"'^  section  on   Earth  and  Rock  will 

Articles  :  prove   an    attractive   and    valuable    feature 

Methods    and    Costs 147  of  the  paper  is  the  belief  of  the  managers 

Florida     East   Coast  Railway  Exten-  ^^  Exgineerixg-Contracting. 

sion     148 

David  E.  Evans 150 

The  Collapse  During  Construction  of  '  wjiy  Contractors  Should  Unite. 

the    Quebec   Bridge 150  _                                   ,             . 

Book    Reviews                                            i-i  1  ress  reports  state  that,  owing  to  some 

Catalogs   Worth    Ha\txg 152.  labor   troubles    that   have   occurred    in   the 

Persoxals     i£2  national    capital,    the    contractors    of    the 

— —  cities    of    Baltimore   and    Washington    are 

Our  New  Section  Devoted  to  Concrete,  about  to  form  an  association  so  a?  to  pre- 

With  this  issue  we  begin  the  publication  vent     a     recurrence     of     such     difficulties, 

of   a   Section   devoted   exclusively   to   con-  Evidently    these    contractors    and    builders 

Crete  and  reinforced  concrete  construction.  realize    that,    because    of    the    drifting    of 

In  each  issue  there  will  be  articles  on  the  laboring    men    from    one    city    to    another, 

methods  and  costs  of  doing  concrete  work,  the  only  protection  they  can  have  against 

as  well  as  articles  bearing  upon  the  design  national  labor  unions  will  be  through  the 

of  concrete  structures.     Next  to  earth  and  co-operation  of  the  contractors  of  the  two 


cities.  Each  city  standing  by  itseli  can 
have  but  little  inriuence  with  labor  unions, 
but  by  a  strong  organization  they  can  pro- 
tect  their   own   interests. 

The  conditions  that  surround  every 
.•\mcrican  contractor  are  somewhat  similar. 
On  outdoor  construction  work,  he  is  mov- 
ing from  one  section  of  the  country  to 
another.  Many  of  the  men  he  employeff 
are  also  doing  the  same  thing,  but  the. 
lind  in  each  locality  a  chapter  or  branch 
of  the  local  union,  hence  they  are  always 
protected  by  their  organization.  How 
about  the  contractor?  He  has  no  associa- 
tion to  assist  him,  so  he  must  fight  his 
battles  alone,  and  they  generally  end  by 
his  putting  his  head,  or  his  arm,  or  his 
foot,  or,  perhaps,  only  a  finger,  into  the 
slip-knot  the  unions  have  prepared  for  him. 
Upon  another  occasion  they  tie  him  a  lit 
tie  tighter. 

The  time  is  certainly  opportune  for  the 
formation  of  the  American  Society  of  En- 
gineering Contractors.  Then  contractors 
by  concerted  action  can  protect  them- 
selves, 1:0  matter  where  located.  Several 
hundred  contractors  and  engineers  have 
already  applied  for  membership  in  thi& 
society. 

Your  name  should  be  on  the  list.  Cut 
out  the  coupon  printed  on  one  of  the  ad- 
vertising pages  of  Engineering-Contracting 
and,  after  filling  in  the  blanks,  mail  it  to 
Mr.  H.  P.  Gillette,  Park  Row  Building, 
New   York. 


Reclamation  of  the  Florida  Everglades 

by  Drainage;  an  Opportunity  for 

Drainage  Contractors. 

Few  pl.ins  for  reclaiming  swamp  lands 
in  the  United  States  have  so  lon§  and  so 
continually  attracted  the  attention  of  en- 
gineers as  has  that  of  draining  the  Ever- 
glades of  Florida.  The  project  is  claim- 
ing particular  attention  just  now  because 
of  the  law  passed  by  the  last  State  Legis- 
lature, amending  the  law  of  1905  so  as  to 
give  the  trustees  power  to  levy  taxes  for 
the  reclamation  work.  It  is  the  plan  now 
of  the  trustees,  who  consist  of  the  State 
Governor,  Comptroller,  Treasurer,  Attor- 
ney General  and  Commissioner  of  Agri- 
culture, to  levy  taxes  and  to  push  the 
drainage  work  as  fast  as  the  money  is 
collected.  While  the  work  so  far  done 
has  been  done  by  the  trustees  themselves 
the  future  work  will  undoubtedly  furnish 
opportunities  for  drainage  contractors  and 
dredge  operators  in  considerable  numbers. 

The  history  of  the  Everglades  reclama- 
tion project  is  briefly  as  follows :  In  1850. 
Congfress  enacted  the  swamp-land  act 
granting  to  each  of  eleven  states  all  the 
swamp  and  overflowed  land  within  it- 
borders.  The  purpose  of  this  act  was  \> 
aid  these  states  in  the  work  of  reclaiming 
these  lands  for  aciricultural  purposes.  Un- 
der the  authority  of  this  act  the  Slate  of 
Florida  organized  its  first  Board  of  Tru"s- 
tees,   composed   as  previously   specified,   \n 
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1855.  ihis  and  succeeding  sets  of  Trus- 
tees did  little  until  1905,  but  meanwhile 
two  private  enterprises  had  been  inau- 
gurated, one  by  Mr.  Hamilton  Diston  in 
1881,  with  the  late  Col.  J.  M.  Krcanier 
engineer  in  charge,  and  the  other  by  Col. 
J.  E.  Ingrahani.  In  1905  the  Florida  State 
Legislature  enacted  a  drainage  act  levying 
a  drainage  tax  upon  private  lands  and  the 
Trustees,  with  this  source  of  income  in 
view  and  with  a  sum  of  $352,000  accumu- 
lated from  the  sale  of  swamp  and  over- 
tlowcd  lands  granted  the  state  by  the  Fed- 
eral act  of  1850,  began  operations  looking 
toward  drainage  work  by  ordering  two 
dredges  built  for  canal  digging.  Before 
much  else  could  be  done  the  courts  issued 
an  injunction  against  the  collection  of 
taxes  under  the  law  of  1905.  The  law 
re-enacted  by  the  last  legislature  corrected 
the  errors  which  were  the  basis  for  the 
injunction  in  case  of  the  original  act,  and 
it  is  under  this  perfected  act  that  work 
is  now   being  planned. 

The  key  to  the  drainage  of  the  Florida 
Everglades  is  Lake  Okeechobee.  This 
body  of  water  covers  some  1.200  square 
miles  and  it  is  its  overflow  that  covers 
the  bordering  low  lands  with  from  several 
inches  to  several  feet  of  water  during 
rainy  seasons.  To  lay  permanently  dry 
a  large  portion  of  the  flood  lands  requires 
simply  that  the  level  of  Lake  Okeechobee 
be  lowered  by  drainage  canals  leading  to 
the  .Atlantic  Ocean  or  the  Gulf  of  Mex- 
ico, and  this  is  what  the  Trustees  plan 
to  do.  The  work  at  present  in  progress 
consists  of  two  canals,  both  starting  at 
New  River  and  extending  northwest  to 
Lake  Okeechobee,  and  it  is  being  done, 
as  before  stated,  by  dredges  owned  by 
the  Trustees.  The  two  canals  in  progress, 
however,  will  when  completed  barely  make 
a  beginning  in  the  complete  drainage  of 
the  Everglades.  They  will  have  to  be 
paralleled  by  several  other  canals  to  the 
Atlantic  coast  and  supplemented  by  prob- 
ably one  canal  to  the  Gulf  of  Mexico  by 
the  way  of  the  Caloosatchee  River,  and 
finally  these  main  parallels  will  have  to  be 
connected  by  a  system  of  cross-canals.  Al- 
together it  will  be  a  work  of  years  before 
the  drainage  of  the  Everglades  will  have 
approached  completion.  It  is  in  this  fu- 
ture work  that  Southern  drainage  contract- 
ors and  dredge  operators  have  their  op- 
portunity to  secure  long  and  continuous 
employment.  It  is  an  opportunity  which 
should  not  be  allowed  to  slip  by  without 
an  effort  on  the  part  of  these  contractors 
to  realize   on   it. 


A  Word  of  Thanks  to  Our  Readers. 
On  the  4th  of  July,  a  year  ago,  in  an 
editorial  entitled  "A  Declaration  of  De- 
pendence," we  asked  our  readers  to  assist 
us  in  building  up  this  paper  by  referring 
to  it  whenever  they  had  occasion  to  write 
to  advertisers  for  catalogues  or  prices.  We 
cKplaired  that  many  iadvertisers  "key" 
their    ads    bv    the    use    of    different    street 


numbers  or  different  catalogue  numbers  in 
difFcrent  periodicals,  and  that  they  estimate 
the  relative  worth  of  a  periodical  as  an 
advertising  medium  by  the  number  of  in- 
quiries that  can  be  traced  to  it.  We  asked 
our  readers  to  remember  that  we  could 
not  exist  without  advertising  patronage, 
and  we  told  them  that  in  order  to  hold 
the  advertisers  we  then  had  we  must  show 
"results." 

.•\t  that  time  we  had  just  37  advertis- 
ers. We  now  have  260  advertisers,  for  we 
have  held  those  that  we  had  then,  and 
we  have  steadily  added  to  the  list.  We 
have  never  printed  "decoy  ads,"  nor  have 
we  cut  rates  to  secure  advertisements.  We 
were  determined  to  win  honestly  or  not 
at  all,  but  we  knew  from  the  beginning 
that  our  success  was  largely  in  'the  hands 
of  our  readers.  For  that  reason  we  ae- 
tcrmined  to  ask  our  readers  to  help  us 
if  they  felt  that  we  were  worthy  of  it.  We 
printed  very  few  reading  pages — only  six 
— but  we  tried  to  make  them  better  than 
any  other  pages  of  their  class  to  be  found 
elsewhere.  We  asked  our  readers  whether 
they  would  like  more  pages  of  the  same 
class  in  each  issue,  and  we  promised  more 
as  fast  as  our  advertising  patronage  would 
enable  us  to  print  more.  Our  advertising 
patronage  has  increased  and  we  have  in- 
creased our  editorial  staff  and  our  reading 
pj-ges.  We  plan  a  much  greater  increase 
in  the  year  1908  if  our  growth  in  readers 
and   in  advertising  continues. 

We  are  printing  the  only  weekly  peri- 
odical in  America  devoted  solely  to  civil 
engineering  and  to  contracting.  We  be- 
lieve that  civil  engineering  in  its  various 
branches,  such  as  bridge  engineering,  mu- 
nicipal engineering,  railroad  engineering, 
highway  engineering,  and  the  like,  offers 
a  field  large  enough  to  satisfy  the  most 
ambitious  periodical.  We  believe  that  the 
business  of  contracting  for  engineering 
structures  is  so  dependent  upon  civil  en- 
gineers that  its  features  are  best  discussed 
in  a  paper  read  by  civil  engineers  as  well 
as  by  contractors.  Our  readers  must  have 
believed  in  this  policy  of  ours,  for  they 
have  renewed  their  subscriptions,  they  have 
helped  us  to  get  other  subscribers,  and  they 
have  taken  pains,  in  many  instances  at 
least,  to  mention  Engineering-Contracting 
when  writing  to  advertisers.  And  we 
thank  them   for  it. 

Great  as  has  been  our  growth  in  adver- 
tising patronage,  it  has  not  kept  pace  with 
the  increase  in  the  number  of  our  readers. 
In  some  ways  this  is  unfortunate,  for  we 
are  unable  to  carry  the  burden  of  the  extra 
number  of  papers  that  must  be  printed 
and,  at  the  same  time,  add  as  many  read- 
ing pages  as  wc  want  to  add.  For  the 
reader  should  remember  that  the  subscrip- 
tion price  is  only  a  small  part  of  the 
necessary  revenue  that  a  paper  derives. 
Hence,  unless  advertising  patronage  keeps 
pace  with  the  growth  in  subscriptions,  a 
paper  may  actually  be  injured  financially 
by  too  great  prosperity   in  its  subscription 


department.  We  believe  that  our  readers 
will  be  even  more  thoughtful  in  the  future 
if  they  understand  such  conditions  as  these, 
and  that  they  will  neglect  no  opportunity 
to  '  assist  an  advertiser  in  tracing  the 
source  of  an  inquiry  for  his  catalogue;  for, 
by  so  doing,  they  will  continue  to  be 
great  factors  in  the  growth  of  Engineering- 
Contracting. 

By  stating  matters  in  this  plain  fashion 
we  feel  that  we  are  not  begging  a  favor, 
for  we  are  confident  that  we  shall  repay 
our  readers  many  fold  for  their  assistance. 
Their  payment  will  come  in  the  form  of 
a  larger  and  better  paper.  Our  interests 
are,  therefore,  identical.  We  shall  renew 
our  "Declaration  of  Dependence"  by  quot- 
ing a  paragraph  from  our  editorial  of 
July  4,  1906: 

"Of  course,  if  some  other  journal  fur- 
nishes information  in  its  reading  pages 
more  to  your  liking,  have  a  care  to  men- 
tion that  journal  whenever  you  write  to 
advertisers.  It  seems  like  a  small  matter 
— this  giving  a  journal  credit  for  the  ef- 
fectiveness of  its  advertising — but  it  is 
really  a  matter  of  life  or  death  with  every 
journal.  The  wonder  is  that  the  different 
journals  are  themselves  so  shy  about  men- 
tioning the  matter.  Perhaps  they  think 
it  a  confession  of  weakness  to  say  any- 
thing on  the  subject.  Well,  as  for  us, 
this  is  a  declaration  of  dependence.  We 
depend  upon  you  for  our  success,  and  we 
are  not  ashamed  to  say  so.  Why  should 
we  be?  Is  not  every  man  in  business  or 
professional  life  dependent  upon  his  fel- 
lows? There  is  nothing  to  be  ashamed 
of  about  dependency  when  it  is  an  inter- 
dependency.  We  trust  and  believe  that 
you  will  find  your  actions  often  guided  by 
the  data  published  in  these  pages — that 
you  will  put  your  dependence  upon  u.s.  We 
trust  and  believe  that  you  will  learn  cheap- 
er and  better  ways  of  doing  construction 
work  by  studying  our  reading  columns. 
We  trust  and  believe  that  we  shall  be  a 
factor  in  securing  fairer  and  clearer  specif- 
ications. We  trust  and  believe  that  our 
contract  news  will  be  the  means  of  your 
getting  work  that  you  would  not  otherwise 
secure.  Thus  we  hope  to  make  you  feel 
more  or  less  dependent  upon  us.  With 
your  aid,  as  above  suggested,  our  success 
is  assured;  and,  upon  our  success,  your 
success  should  depend  in  a  measure,  if  ours 
is  the  kind  of  paper  you  really  need." 

A  certain  self-made  man  bragged  that 
he  owed  success  in  life  to  not  a  soul  but 
himself.  "I  have  got  where  I  am,"  said  he 
in  an  interview,  "by  the  help  of  no  one.  1 
never  went  to  school  a  day  in  my  life.  I 
taught  myself  to  read,  and  then  I  learned 
arithmetic,  bookkeeping,  business  law,  and 
all  that's  been  of  much  use  to  me,  from 
books."  "Who."  interrupted  a  reporter, 
"who  wrote  the  books?" 

Let  there  be  an  end  of  assured  independ- 
ence in  this  world.  We  owe  to  others, 
dead  or  alive,  much  that  we  have  and  all 
that    we    are. 


September  4,  1907. 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  de\oted  to  methods  and  costs  of  con- 
structing concrete  and  reinforced  concrete  structures.  It  will 
cover  the  selection,  testing  and  proportioning  of  concrete 
materials;  laboratory  tests  of  concrete;  concrete  mixing,  trans- 
portation and  placing;  fabrication  and  placing  of  reinforce- 
ment, and  form  construction  and  erection.  It  will  also  contain 
articles  on  new  and  interesting  developments  in  the  design  of 
reinforced  concrete. 


The  Mushroom   System  of  Reinforced 
Concrete  Building  Construction. 

BV    A.    S.    MALCOLMSON,    C.    E.* 

In  considering  the  relative  economy  of 
the  various  types  of  concrete  building  con- 
struction now  in  use,  regard  should  be 
had  not  only  to  the  economy  in  material 
actually  put  into  the  structure,  but  also  to 
the  ease  and  consequent  cost  with  which 
the  work  can  be  handled  by  the  contractor, 
and  the  economy  of  space  obtained  in  the 
building,  as  well  as  to  the  cost  of  placing 
the  interior  walls  and  fittings.  These  con- 
siderations   governed    the     design     of    the 


Fig.  1.  Wall  Column  Reinforcement 
in  Position. 
mushroom  system  of  reinforcement  which 
is  illustrated  in  the  accompanying  cuts 
and  which  is  briefly  described  by  its  in- 
ventor, Mr.  C.  A.  P.  Turner,  M.  Am.  Soc. 
C.   E.,  as  follows : 

"The  essential  feature  of  this  new  con- 
struction is  the  formation  of  a  so-called 
mushroom  at  the  top  of  each  column,  by 
extending  its  reinforcing  rods,  laterally, 
some  four  feet  or  more  out  into  the  slab 
in  a  radial  direction  and  supporting  on 
these,  ring  rods,  which,  in  turn,  carry  the 
lighter  reinforcement  for  the  slab  con- 
struction. The  top  of  the  column  is  en- 
larged, forming  a  neat  capital,  which  as- 
sists in  taking  the  additional  stress  which 
comes  upon  it  in  supporting  the  entire  slab 
at  this  point.  The  slab  reinforcement  con- 
sists of  parallel  rods  of  small  diameter, 
running  between  adjacent  mushrooms,  both 


at  right  angles  and  diagonally,  and  of  a 
width  equal  to  the  diameter  of  the  mush- 
rooms. The  slab  rods  are  strung  over  the 
mushroom  frames  and  are  given  the  nec- 
essary sag  to  bring  them  near  the  bottom 
of   the   slab    between   the   columns.     They 


structed  in  St.  Paul,  Minn.  1  hi;  mush- 
room shown  in  this  cut  is  a  halt-circle,  its 
column  being  an  entire  wall  column.  Fig. 
2  shows  the  footing  of  one  of  the  columns 
in  the  same  structure,  with  the  column 
reinforcement  in  place  ready  for  the  con- 
crete. Fig.  3  gives  a  good  idea  of  the 
mushroom  heads,  and  also  of  the  slab  re- 
inforcement. The  photograph  was  taken 
looking  down  on  the  first  floor  of  the 
Lindcke  Warner"  Building  in  St.  Paul, 
during  its  construction.  This  building,  one 
of  the  largest  reinforced  concrete  struc- 
tures in  the  country,  consists  of  seven 
floors  and  a  basement,  has  a  floor  area 
of  over  38,000  sq.  ft,  and  is  designed  to 
carry  a  load  of  750  lbs.  per  sq.  ft.  of  floor 
area.  The  appearance  of  the  interior  of 
the  structure  is  well  shown  in  Fig.  4, 
which  is  a  view  of  the  first  floor  of  the 
Lindeke  Building,  taken  immediately  after 


Fig.    2.     Column    Footing    and  Reinforcement. 


•Orange,   N.   J. 


are  further  wired  together  at  their  inter- 
sections to  form  a  netting  and  to  hold  them 
securely  in  place.  In  this  manner,  the  steel 
reinforcement  is  well  distributed  through 
the  slab,  which  is  thereby  made  continuous 
in  all   directions." 

This  description  in  connection  with  the 
illustrations  shown  here  give  a  very  clear 
idea  of  the  system  of  construction.  Fig. 
I  shows  the  reinforcement  for  one  of  the 
columns    for   a   brewerv    stock   house    con- 


ihe  floor  forms  had  been  struck  and  re- 
moved. The  floor  shown  is  the  same  as 
that  of  Fig.  3.  This  photograph  gives  a 
very  good  view  of  the  flat  ceiling  and  of 
the  enlarged  heads  of  the  supporting  col- 
himns. 

The  items  which  determine  the  economy 
of  one  type  of  reinforced  concrete  building 
construction  over  another  may  be  briefly 
stated  as  follows: 

(1)     The  Forms — The  amount  and  cost 
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Fig.  3.     First   Floor  of  Lindeke  Building    Under  Construction. 


ol  material  entering  into  them;  the  class 
of  labor  and  the  time  necessary  to  erect 
tliem;  their  adaptability  for  repeated  use; 
and  their  scrap  value  on  completion  of  the 
work. 

(2)  The  Reinforcement — Its  cost  at  the 
mill ;  the  space,  labor,  and  time  required 
to  store  it;  and  the  labor  and  time  nec- 
essary to  handle  and  to  place  it. 

(3)  The  Concrete — Its  yardage;  the  ra- 
pidity with  which  it  can  be  placed;  the 
class  and  amount  of  labor  necessary  to 
spread  it;  and  the  time  which  must  elapse 
before  it  is  possible  safely  to  remove  the 
forms. 

(4)  The  Interior  Walls  and  Finishing 
Work — The  labor  and  material,  and  to  a 
certain  extent  the  time,  necessary  to  make 
the  building  ready  for  occupancy  after  the 
removal  of  the  forms. 

Other  points  which  affect  the  relative 
economy  more  indirectly  are:  (.=;)  Tlic 
adaptability  of  the  construction  to  the  re- 
quirements of  the  tenants;  such  as  the 
appearance,  the  arrangement  of  the  inte- 
rior walls,  the  illumination,  and  the  trans- 
mission of  sound  and  heat ;  (6)  the  fire- 
proof qualities  of  the  construction;  and  (7) 
the  final  strength  of  the  structure. 

In  considering  the  economy  of  the  mush- 
room system  it  is  noticeable  that  the  ad- 
vantage is  directly  traceable  in  nearly  every 
instance  to  the  fact  that  the  ceiling  ob- 
tained is  flat,  and  not  ribbed  with  girders. 
In  fact,  it  was  that  detail  in  particular 
which  led  to  the  invention  of  the  system. 

This  is  very  noticeable  in  the  case  of  the 
floor  forms,  which  in  the  "flat  slab"  sys- 
tem consist  of  nothing  but  a  flat  support, 
making  the  amount  of  material  required 
considerably  less  than  in  the  "beam  and 
slab"  system,  as  all  the  extra  lumber  and 
supports  for  framing  around  the  beams 
in    the    latter    construction     i'i    eliminated. 


A  conservative  estimate  of  the  saving  of 
the  "flat  slab"  system  in  this  particular 
might  be  set  at  about  10  per  cent  of  the 
total  material  entering  into  the  forms. 
Considering  the  present  price  of  lumber 
and  the  large  proportion  of  the  cost  of 
construction  wdiich  is  caused  by  the  forms, 
this  item  alone  makes  quite  a  saving  in 
the  total  cost  of  the  structure.  In  many 
buildings  the  cost  of  the  form  material 
alone  is  20  to  30  per  cent  of  the  cost  of  the 
finished  structure,  and  some  cases  are  on 
record  in  which  this  figure  is  as  high  as 
50  per  cent.  It  is  therefore  clear  that  any 
saving  in  amount  of  material  or  any  sys- 
tem which  requires  only   the  sittiplest  and 


the  cheapest  class  of  lumber  for 
forms,  is  well  worthy  of  careful  consider- 
ation. It  should  be  remembered,  however, 
th:it  as  the  number  of  floors  planned  is 
increased  this  saving  becomes  less,  owing 
to  the  repeated  use  of  the  same  forms, 
an<l  the  consequent  decrease  of  the  pro- 
portion which  the  cost  of  material  for 
forms  bears  to  the  cost  of  the  entire  struc- 
ture. 

In  comparing  this  item  of  cost  in  the 
"flat  slab"  system,  with  the  cost  in  the 
"beam  and  slab"  system,  it  is  also  neces- 
sary to  bear  in  mind  the  fact  that  the  size 
or  location  of  the  beams  in  the  latter  sys- 
tem is  apt  to  vary  on  different  floors, 
thereby  necessitating  in  most  cases  the  use 
of  a  certain  amount  of  extra  lumber  for 
each  floor.  The  flat  ceiling  reduces  this 
to  a  minimum,  the  most  that  is  necessary 
licing  the  shortening  or  splicing  of  the 
posts  which  support  the  floor  forms.  Con- 
tractors who  have  u?ed  this  system  in  con- 
struction figure  that  the  loss  of  material 
in  sliifting  forms  is  less  than  5  per  cent, 
thus  allowing  them  to  serve  20  times  be- 
fore they  are  finally  discarded. 

The  column  forms  are  simple,  and  can 
readily  be  made  adaptable  to  several  sizes 
of  column,  especially  if  the  circular  section 
is  adopted.  They  are  best  made  of  sheet 
or  cast  iron  in  sections  of  about  3  ft.  in 
length.  The  column  heads  are  generally 
shaped  in  cast-iron  forms  of  simple  con- 
struction, which  may  also  be  made  adapt- 
able to  several  sizes  of  column. 

The  labor  necessary  to  erect  and  remove 
the  forms  for  the  "flat  slab"  type  of  con- 
struction is  small  when  compared  with 
that  required  to  frame  around  girders,  and, 
because  of  the  simplicity  of  the  work,  it 
can  be  done  with  less  supervision  and  by 
a  cheaper  class  of  labor.     The  amount  of 


Fig.  4.     First   Floor  of   Lindeke        Building   After   Removal   of   Forms. 
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time  saved  over  the  "beam  and  slab"  sys- 
tem in  this  particnlar  is  very  marked,  and 
he'.ps  to  get  the  maximum  service  out  of 
the   entire  plant   involved. 

As  noted  above,  the  adaptability  of  the 
forms  for  repeated  use  without  respect 
to  location,  and  without  reframing,  and 
the  fact  th-t  very  little  lumber  need  be 
cut  or  ordered  "special,"  effects  a  saving 
in  both  the  amount  and  the  purchase  -price 
of  the  lumber  required  for  the  work,  and 
also  gives  the  scrap  lumber  at  the  end  of 
the  job  a  good  value  either  for  disposal 
as    old  lumber  or  for  use  on  other  work. 

The  reinforcement  consists  of  no  special 
forms  of  metal,  but  simply  of  plain  round 
iron  rods,  for  the  slabs,  and  a  combination 
of  the  same  kind  of  material  W'ith  plain 
flat  iron  for  the  columns.  The  vertical 
column  rods  and  the  ring  rods  for  the 
mushroom  head  may  be  bent  at  the  site  of 
the  work  at  a  very  low  figfure,  and  the 
flat  bar  iron  for  the  column  reinforcement 
may  be  forged  or  riveted  into  hoops  either 
at  the  mill,  or,  if  the  job  is  a  large  one, 
this  may  also  be  done  at  the  site  of  the 
work.  This  makes  it  possible  to  purchase 
all  of  the  reinforcing  metal  at  a  very  low 
figure,  and  to  reduce  the  cost  of  handling, 
transportation,  and  storage,  to  a  minimum. 
A  little  observation  of  the  difficulties  and 
cost  of  handling,  and  the  fpace  required 
for  storing,  the  "stirrups"  and  other  spe- 
cial pieces  required  for  a  beam  construc- 
tion, shows  a  marked  economy  for  any 
system  which  makes  use  of  simple  rods 
that  take  up  little  space  and  are  easily  and 
quickly  handled. 

The  extreme  simplicity  of  the  reinforce- 
ment permits  of  great  speed  in  placing  it, 
and  here  again  it  is  possible  to  employ 
a  cheaper  class  of  labor  and  also  to  reduce 
the  amoimt  of  supervision.  Work  has 
been  constructed  under  this  system  in 
which  the  entire  cost  of  handling  the  iron 
from  the  cars  to  their  final  position  in 
the  structure  was  figured  at  about  $7  per 
ton. 

The  actual  weight  of  metal  required  for 
the  "flat  slab"  design,  contrary  to  what 
one  would  suppose  from  a  cursory  exam- 
ination, does  not  exceed  that  required  for 
a  "beam  and  slab"  design  of  the  same 
strength,  but  it  is  impossible  to  compare 
this  item  without  having  two  given  plans 
as  a  basis.  It  is  quite  evident,  however, 
that  the  fact  of  being  able  to  obtain  the 
metal  at  a  lower  price  per  pound  and  to 
handle  it  at  great  reduction  in  cost,  will 
more  than  offset  any  difference  in  the 
amourt  of  metal  required.  This  is  also 
true  as  regards  the  yardage  of  concrete 
required  under  the  two  designs.  It  is 
worthy  of  notice  in  this  connection,  that 
the  heavier  the  construction  becomes,  the 
more  economical  does  it  become  as  regards 
the  material  actually  put  into  the  struc- 
ture. 

The  labor  of  spreading  the  concrete  in 
the  "flat  slab"  system  is  much  less  than 
that  required  to  do  the  same  work  over  a 
given  area,  in  those  designs  which  employ 


a  floor  beam  construction.  This  part  of 
the  work  proceeds  very  rapidly,  and  can 
be  handled  in  an  entirely  satisfactory  man- 
ner by  a  smail  amount  of  low  priced  labor. 

The  fact  that  the  "flat  slab"  system  is 
quick  to  acquire  a  fair  working  strength 
permits  of  the  early  removal  of  the  forms 
and  makes  it  possible  to  get  the  maximum 
service  out  of  them  with  the  minimum  ma- 
terial. It  is  quite  possible  to  remove  the 
forms  from  the  columns  in  from  12  to  15 
hours  after  pouring,  and  the  floor  forms 
can,  under  ordinary  circumstances,  be 
struck  in  from  10  to  12  days  after  the 
concrete  is  spread,  as  against  a  period  of 
more  than  20  days  in  the  best  type  of 
beam  construction. 

The  importance  of  the  finishing  work 
and  the  interior  walls  is  apt  to  be  over- 
looked in  comparing  the  relative  economy 
of  the  two  types  of  construction,  but  care- 
ful study  will  show  that  this  item  forms 
quite  a  fair  percentage  of  the  total  cost  of 
a  structure.  The  .fact  that  under  the  "flat 
slab"  design,  the  partitions  can  be  placed 
in  any  desired  position  without  the  extra 
work  of  framing  around  the  beams,  leads 
to  quite  a  saving,  and  also  helps  to  reduce 
the  time  which  must  elapse  between  the 
removal  of  the  forms  and  the  completion 
of  the  structure. 

The  fireproof  qualities  of  the  system  are 
commendable,  in  that  the  flat  ceiling  pre- 
vents unequal  heating,  and  also  because 
the  reinforcing  iron  is  so  well  distributed 
that  even  should  one  portion  of  the  floor 
be  totally  destroyed,  the  area  atlected  would 
be  very  small.  This  is  not  the  case  in  those 
types  which  employ  beams,  and  place  the 
major  part  of  the  metal  in  one  line  in  the 
beams — just  w-here  they  will  be  most  ex- 
posed  to  vinequal  heating  and  destruction. 

The  strength  of  mushroom  construction 
has  'been  tested  so  thoroughly  since  its  in- 
troduction, that  it  seems  a  waste  of  time 
to  discuss  it.  It  is,  however,  one  of  the 
points  which  up  to  the  present  has  caused 
much  trouble  to  those  using  this  type  of 
construction.  The  reason  for  this  is,  that 
owing  to  the  newness  of  the  system  it  has 
been  difficult  to  obtain  building  permits. 
A  case  in  point  is  that  of  the  Bovey  Build- 
ing, for  which  the  permit  could  only  be 
obtained  on  the  condition  that  the  parties 
interested  would  take  the  entire  risk  of  a 
test  load  of  700  lbs.  per  sq.  ft.  with  a 
deflection  not  to  exceed  5^  in.,  the  test  be- 
ing made  when  the  cement  was  only  ten 
weeks  old.  The  floor  was  7^  ins.  thick 
with  an  additional  finishing  coat  of  l^  ins. 
The  difficulty  encountered  in  this  respect 
has,  on  the  whole,  been  a  benefit  to  the 
system,  in  that  it  has  caused  it  to  be  test- 
ed ur.der  very  trying  conditions,  under 
none  of  which  has  it  failed  to  come  up  to 
requirements.  These  tests  have  been  the 
subject  of  very  careful  study,  especially 
with  respect  to  the  deflections  under  load, 
and  it  is  now  possible  to  predict  the  de- 
flections under  a  given  load  within  as 
close  limits  as  can  be  done  for  a  steel 
beam. 


Sununing  up,  it  will  be  seen  that  its  prin- 
cipal advantages  arc  caused  by  the  ex- 
treme simplicity  of  the  whole  design,  which 
allows  of  the  employment  of  a  large  pro- 
portion of  unskilled  labor  with  a  small 
amount  of  supervision,  and  permits  of  the 
work  being  done  in  all  its  details  at  a  re- 
markable rate  of  speed.  The  Lindeke  Build- 
ing in  St.  Paul,  which  has  lately  reached 
completion,  was  erected  in  a  very  short 
space  of  time,  and  this  was  one  of  the 
considerations  which  caused  the  selection 
of  this  type  of  construction.  The  whole 
of  the  concrete  work  was  done  in  less  than 
four  months,  which  means  a  rate  of  over 
2,000  sq.  ft.  per  day,  including  all  shifting 
of  forms.  Many  good  devices  were  made 
use  of  by  the  contractor  in  the  erection 
of  this  building,  and  a  description  of  them 
with  some  costs  of  the  work  will  be  given 
in  a  future  issue. 


Methods  and  Cost  of  Constructing  Con- 
crete Highway  Bridges  by  Day 
Labor  in  Green  County, 
Iowa.* 

Five  years  ago  the  Board  of  Supervisors 
of  Green  County,  la.,  decided  to  experi- 
ment with  concrete  bridges.  The  first  con- 
tract was  let  to  the  Marsh  Bridge  Co.,  for 
the  construction  of  a  bridge  over  Hardin 
Creek,  consi.'ting  of  two  spans,  each  44 
ft.,  and  having  an  extreme  length  of  126 
ft.  This  bridge  cost  $5,000,  or  twice  as 
much  as  a  first-class  steel  bridge  would 
have  cost.  This  bridge  is  reputed  to  be 
the  best  county  highway  bridge  in  the 
state,  and  the  board  were  so  well  satis- 
fied that  two  more  contracts  for  small 
bridges  or  culverts  were  let,  one  a  flat 
top,  8  ft.  wide,  5  ft.  high,  or  40  sq.  ft. 
waterway,  costing  $280.  and  one  an  arch 
culvert  4  ft.  wide  and  5  ft.  high,  or  20 
ft.  waterway,  at  a  cost  of  $320.  After 
these  had  been  erected  and  tried,  the  coun- 
ty decided  to  continue  the  same  form  of 
construction,  but  to  do  the  work  itself. 
Three  small  bridges  were  built,  a  6,  an 
8  and  a  i6-ft.  span. 

The  work  was  very  satisfactory,  but  a 
difficulty  soon  arose  in  securing  men  who 
would  bend  over  a  shovel  day  after  day 
and  mix  the  concrete  properly.  At  the 
end  of  the  second  or  third  day  the  men 
became  sour  and  grouchy  and  each  day  a 
less  amount  of  concrete  was  mixed.  This 
convinced  the  board  tha!  if  more  work  of 
this  kind  was  done,  and  good  results  ac- 
coinplished,  they  must  purchase  a  mixer. 
They  bought  a  Smith  mixer,  run  by  steam 
engine,  and  mounted   on   trucks. 

During  the  past  season,  beginning  July 
I,  igo6,  20  reinforced  concrete  bridges 
were  constructed  in  different  parts  of  the 
county  The  aim  was  to  give  to  each 
township  one  of  these  bridges  to  be  paid 
for  out  of  the  bridge  fund,  but  the  work 

•Rearranged  from  a  paper  read  before  the 
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and  briilgcs  were  so  highly  aijprcciatcil 
that  the  board  decided  to  give  two  such 
bridges  to  each  township.  Three  culverts 
with  4-ft.  waterway,  six  culverts  with  6-ft. 
waterway,  si.\  culverts  with  8-ft.  water- 
way, one  culvert  with  lo-ft.  waterway,  two 
bridges  *of  14-ft.  span,  and  two  bridges  of 
l6-ft.  span  were  built  during  tlie  season. 
The  board  has  passed  a  resolution  order- 
ing in  14  other  reinforced  bridges  for  this 
year.  All  these  bridges  in  Green  County 
are  wider  than  the  ordinary  bridge,  each 
having  a  20-ft.  clear  roadway  with  an  ex- 
treme outside  width  of  2.2  ft.  They  are 
all  of  the  type  known  as  the  slab  or  flat- 
top bridge.  This  form  is  simple  to  build, 
and  there  is  no  waste  of  lumber.  The  tops 
of  these  bridges  are  from  10  ins.  to  12  ins. 
thick,  built  of  concrete  and  reinforced  with 
steel  rails. 

The  walls  and  wings  are  reinforced  with 
old  rods,  bars  or  angles  selected  from  the 
junk  dealer's  pile  at  60  cts.  per  100  lbs. 
The  steel  rails  cost  $115  per  100  lbs.,  cut 
to  the  desired  lengths  and  delivered  to 
any  town  in  the  county  f.  o.  b.  cars.  Where 
a  bridge  stands  5  ft.  high  or  over,  rein- 
forced concrete  hand  rails  are  put  on.  .K 
large  factor  of  safety  was  provided-  for  in 
all  of  these  bridges — in  fact  the  steel  in 
the  floors  alone  would  undoubtedly  carry 
any   ordinary    load. 

In  the  matter  of  gravel.  Greene  County 
has  distributed  here  and  there  in  pits  and 
along  the  banks  of  the  Coon  River  sufifi- 
cient  good  gravel  to  surface  all  its  roads 
and  to  construct  its  bridges.  The  river 
grave!  is  the  best  from  the  fact  that  it  is 
absolutely  clean  and  free  from  dirt.  Some 
of  the  pit  gravel  is  good,  but  most  of  it 
would  require  washing  to  take  out  the 
dirt  and  soil.  It  is  a  hard  matter  to  state 
just  what  constitutes  a  good  gravel  for 
concrete,  but  at  least  it  must  be  clean  and 
free  from  earth  and  soil  to  make  a  good 
quality  of  concrete.  Some  gravel,  if  mixed 
one  to  six,  will  make  a  better  concrete 
than  other  gravel  mixed  one  to  four,  and 
this  can  only  be  determined  by  experi- 
ence in  the  use  of  the  same. 

No  person  can  make  an  accurate  esti- 
mate of  what  such  a  bridge  is  going  to 
cost  per  cu.  yd.  of  concrete  because  there 
are  so  many  factors  for  or  against  such 
cost.  For  instance,  in  the  matter  of  ex- 
cavation for  bridge  and  foundations,  in 
some  cases  the  surface  has  looked  well  and 
yet  logs  lengthwise  and  crosswise,  old 
willow  roots  and  stumps  and  in  other 
cases  quicksand  have  been  encountered, 
which  required  curbing  to  allow  of  exca- 
vation to  sufficient  depth  to  secure  good 
hard  footing.  It  is  invariably  necessary  to 
go  from  2  to  3  ft.  imder  the  bed  of  the 
stream  to  secure  good  footings  and  in  sev- 
eral instances  4  or  S  ft.  of  excavation  has 
been  necessary  to  secure  a  solid  base.  In 
all  foundations  the  footings  have  been 
about  2  ft.  wide  and  as  high  as  need  be 
to  get  above  the  water  and  dirt.  In  the 
footings  is  used  considerable  broken  rock 
as  this  cheapens  the  cost  of  concrete.    The 


aim  is  to  go  sufficiently  deep  to  get  below 
any  possible  wash,  but  the  streams  in 
Greene  county  are  sluggish  and  do  not 
wash   deep   ditches. 

Before  the  foundation  concrete  sets,  steel 
rods,  bars  or  angles  are  placed,  letting 
them  extend  suflicicntly  high  to  reach  into 
the  floor  from  3  to  6-  ins.  After  this  all 
forms  for  the  walls,  wings  and  floor  are 
built  before  any  more  concrete  is  put  in. 
No  carpenter  is  employed,  every  man  on 
the  job  having  been  taught  to  take  his 
certain  place  in  the  work  and  do  that  par- 
ticular line  of  work  until  the  forms  are 
completed.  Then  every  man  has  his  par- 
ticular place,  either  in  feeding  the  mixer, 
attending  the  boiler,  wheeling  gravel  or 
broken  stone.  The  foreman  at  the  place 
of  depositing  concrete  sees  that  reinforcing 
goes  in  at  the  right  time  and  place.  At- 
tention must  also  be  given  to  the  mixing 
of  the  concrete  to  the  right  consistency; 
to  the  manner  and  way  in  which  it  is 
deposited,  and  to  the  sides  to  see  that  they 
are  well  spaded,  in  order  that  the  work 
may  be   smooth  and   dense   when   stripped. 

It  is  a  short  job  to  fill  in  the  forms  with 
concrete  after  they  have  been  constructed. 
The  walls  are  made  from  10  to  12  ins. 
thick,  while  the  wing  walls,  which  run  at 
right  angles  from  the  walls,  are  made  one- 
third  as  wide  at  the  base  as  they  are  high, 
and  are  battered  up  to  14  ins.  wide  on 
top,  reinforced  with  heavy  steel  rods,  for 
which  old  buggj'  axles  are  used.  At  the 
corner  of  walls  and  wing  walls  is  bent  a 
heavy  rod  at  right  angles  and  laid  in,  to 
tie  walls  and  wing  walls  together  and 
make  the  corner  strong,  this  because  the 
wing  walls  are  ordinarily  e.xposed  to  a 
heavy  load  by  the  fill  on  one  side  with 
no  brace  on  the  outside.  A  wheel  guard 
is  run  the  full  length  of  the  bridge  and 
wing  walls  12  ins.  high  and  14  ins.  wide, 
on  top  of  which  is  built  a  hand  rail  if  re- 
quired. 

The  concrete  is  used  plastic  or  in  a 
slush  form  which  requires  no  tamping  t^^ 
fill  all  voids  and  air  spaces.  This  makes 
a  denser  concrete.  It  was  not  the  aim 
to  see  how  cheaply  these  bridges  could 
he  built,  but  how  well  they  could  be  made 
without  profit  to  anyone,  and  with  a  con- 
servative expenditure  of  money  from  the 
road  funds.  One  of  the  most  expensive 
bridges  constructed  this  past  summer  has 
a  i6-ft.  clear  waterway,  22  ft.  wide  with 
wing  walls  2  ft.  long.  The  foundations 
are  4  ft.  deep  and  25^2  ft.  wide.  The  walls 
on  top  of  the  foundations  are  7  ft.  high, 
18  ins.  wide  at  the  base,  and  battered  up 
to  14  ins.  at  the  top  for  w-ings  and  12  ins. 
at  top  for  walls.  The  floor  is  22  ft.  by  18 
ft.,  I  ft.  thick.  The  w-heel  guard  is  12  ins. 
thick  by  14  ins.  wide  and  32  ft.  long.  The 
itemized  cost  of  this  bridge,  containing  73 
cu.  vds.  of  concrete,  is  as  follows : 

Per 

Materials.  Total,     cu.  yd. 

70  cu.  yds.  gravel  at  70  cts.$  49.00  $0.6726 
10  cu  yds.   broken   stone  at 

70   cts 7.00      0.0959 

75  hbls.  cement  at  $2.20 165.00      2.2603 


7,000  lbs.  sicel  rails  at   1.15 

cts 80.50  1. 1027 

1,000  lbs.  junk  rails,  at  0.6 

cts 6.00  0.0819 

200  ft.  B.  M.  lumber  wasted 

at   $29    5.80  0.0794 

15  lbs.  nails  at  3  cts 0.45  0.0061 

Labor  and  Supplies : 

2  days'  excavation  at  $U.  .  28.00  O.3835 

•>4   day  foundation   at  $14..  10.00  O.1369 
V/i  days  building  forms  at 

$14    21.00  0.2876 

2  days  filling  forms  at  $14.  28.00  O.3835 

Hunting  lumber  and  tools..  8.00  0.1096 

Hunting  cement  and  tools..  18.00  0.2465 

Taking  off   forms 2.30  0.0315 

1,000  lbs.  coal  at  $4  per  ton  2.00  0.0274 

Total    cost    $43105    $5.8864 

In  round  figures  the  cost  per  cubic  yard 
of  concrete  in  the  finished  bridge  was 
$590.  Summarizing  we  have  the  follow- 
ing cost  per  cubic  yard  of  concrete  in 
place: 

Per 
Item.  cu.  yd. 

Cement     $2.26 

Steel     1.22 

Lumber    0.22 

Gravel   and   stone 0.76 

Labor    1.41 

Coal    0.03 

Total    $5  90 

The  average  cost  of  concrete  in  place  for 
all  the  work  done  in  Greene  county  by 
day  labor  was  $6.25  per  cu.  yd.  In  the  job 
itemized  above  the  bank  caved  in,  causing 
an  extra  expense  for  removing  the  earth. 
The  gravel  used  in  this  bridge  was  very 
good  clean  river  gravel. 

Wherever  possible  the  back  wall  of  earth 
was  used  for  the  walls,  thus  savmg  one 
wall  of  lumber.  As  soon  as  the  concrete 
was  all  in,  the  teamster  and  men  pulled 
out  for  the  next  job,  the  foremen  remain- 
ing to  trowel  up  the  work  and  barricade 
the  bridge  to  keep  the  travel  off  for  two 
or  three  days.  After  three  days  the  false 
work  was  generally  removed  from  the 
hand  rail,  outside  walls  and  wings,  but 
that  under  the  floor  was  permitted  to  re- 
main for  thirty  or  forty  days.  Travel  was 
permitted  over  the  bridge  after  three  or 
four  days. 

At  the  beginning  of  the  season  a  good 
set  of  men  was  employed,  at  $1.50  per  day 
and  board.  These  men  were  retained 
throughout  the  season  and  they  learned  to 
do  the  work  in  a  systematic  manner.  Each 
man  knew  what  was  expected  of  him,  and 
learned  how  to  take  hold  of  the  work  to 
make  it  move  rapidly  and  to  gain  time. 

.At  the  head  of  the  .gang  there  must  be  a 
man  who  is  proficient  in  the  work  and 
who  understands  all  the  details  of  the 
work  and  material,  as  the  same  conditions 
will  not  exist  in  any  two  jobs.  In  mov- 
ing from  place  to  place  all  over  the  county, 
one  brand  of  cement  will  be  found  at  one 
bridge  and  another  brand  at  another 
bridge.  The  gravel  is  frequently  of  differ- 
ent size  and  quality,  and  requires  ex- 
perience to  determine  how  it  shall  be 
mixed.  Such  a  foreman  must  be  a  hustler 
if  he  expects  to  make  a  good  showing  at 
the  end  of  the  season. 
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ome   Details   of    Costs  of  Reinforced 
Concrete  Culverts  and  Abutments. 

In  the  issue  of  Aug.  2  of  the  "Railway 
Age"  Mr.  Walter  W.  Colpitis,  Assistant 
Chief  Engineer  Kansas  City,  Mexico  & 
Orient  Ry.,  has  an  article  on  the  reinforced 
concrete  structures  on  the  Kansas  City 
Outer  Belt  &  Electric  R.  R.  In  it  he 
gives  the  average  cost  of  the  work  on 
the  entire  line,  and  also  some  examples  of 
special  structures.  We  quote  as  follows : 
"All  the  masonry  work  on  the  line  is 
reinforced  concrete,  and  was  done  by  con- 
tract under  the  following  conditions:  The 
work  of  preparing  foundations,  including 
excavation,  pile  driving,  diversions  of 
streams,  etc.,  was  done  by  the  railroad 
company,  which  also  bore  one-half  the 
cost  of  keeping  foundations  dry  while 
forms  were  being  built  and  concrete  placed. 
The  railroad  company  also  furnished  the 
reinforcing  bars  at  the  site  of  each  open- 
ing. The  concrete  work  was  let  to  L.  J. 
Smith  of  Kansas  City  (who  is  also  tho 
general  contractor  for  the  whole  line)  at 
$9.00  per  cu.  yd.,  which  figure  covered  all 
the  labor  and  materials  necessary  to  com- 
plete the  work,  other  than  the  exceptions 
mentioned. 

"The  concrete  proportions  were  1-3-5. 
The  cement  used  was  lola  Portland  and 
Atlas  Portland.  The  sand  was  obtained 
from  the  bed  of  the  Kansas  River  in  Kan- 
sas City.  The  rock  used  was  crushed 
limestone,  passing  a  2-in.  ring  and  freed 
from  dust  by  screening.  Corrugated  re- 
inforcing bars,  having  an  elastic  limit  of 
from  50,000  to  60,000  lbs.  per  sq.  in.,  man- 
ufactured by  the  Expanded  Metal  &  Cor- 
rugated Bar  Co.  of  St.  Louis,  Mo.,  were 
used  exclusively.  The  concrete  in  the 
smaller  structures  was  mixed  by  hand,  in 
the  larger  by  a  No.  I  Smith  mi.xer. 

"In  the  first  structures  built  2-in.  form 
lumber  S1S2E  was  used,  with  2  by  6-in. 
studs  placed  3  ft.  on  centers.  This  was 
abandoned  later  for  i-in.  lumber  with  2  by 
6-in.  studs,  12  ins.  on  centers,  and  was 
found  to  be  more  satisfactory  in  producing 
a  better  face. 

"The  structure?  were  built  in  the  period 
from  April,  1905.  to  May,  1907,  and  the 
following  figures  of  unit  cost  to  the  con- 
tractor give  an  idea  of  the  conditions  un- 
der which  the  work  was  done,  and  the 
variation  in  prices  of  material  and  labor: 
Cement. 
Cost  at  structure,  April  1905,  $1.25  per 
barrel. 

Cost  at   structure.   April.    1907,  $1.92  per 
barrel. 
Average  cost  per  barrel  at  mill. $1.42 

Freight  per  barrel   21 

Hauling    (average   distance   t'/z 
miles)    and   storage 12 

.Average  cost  at  site  of  struc- 
ture     $1.75 

Average   cost   per   cu.    yd.    of 

concrete    i.i    bbl $1-93 

Sand. 
Cost  at  structure,  April,   1905,  $.62;/^  per 
cu,  yd. 
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Cost  at   structure,  April,    1907,  $0,75   per 
cu.  yd. 
Average  cost  per  cu.  yd.  at  river 

bank    $0.30 

Freight,  per   cu.   yd 22 

Hauling    (average   distance    I'A 

miles)    20 

Average  cost  at  site  of  struc- 
ture    $0.72 

Average   cost  per  cu.   yd.   of 

concrete  34  cu.  yd $0.36 

Stone. 
Cost  at   structure,  April,   1905,  $1.10  per 
cu.  yd. 

Cost  at  structure,   April,   1907,  $1.75  per 
cu.  yd. 
Average     cost     per     cu.  yd.  at 

crusher  $0.65 

Hauling     (average     distance     4 
miles)     84 

Average  cost  at  site  of  struc- 
ture    $1.49 

Average   cost   per   cu.   yd.   of 

concrete  0.9  cu.   yd $1-34 

Ltimber. 
Cost  at  structure,  April,  1905,  $15  per  M. 

Ft.  B.  M. 

Cost  at  structure,  April,  1907,  $22.50  per  M. 

Ft.  B.  M. 

Average  cost  at  site  of  struc- 
ture, per  M.  Ft.  B.  M $19.00 

Average  cost  per  cu.  yd.  of 

concrete     ' $0.49 

Labor. 
Common    labor,   20   cts.   per   hour   ma.xi- 

mum. 

Common  labor,  17  cts.  per  hour  mini- 
mum. 

Carpenters,  40  cts.  per  hour  maximum. 
Carpenters,  30  cts.  per  hour  minimum. 

-Average    cost    form   building   and   re- 
moving   per    cu.    yd $1.98 

Average  cost   putting  in    concrete  per 
cu.    yd 74 

Average  cost  placing  steel,  per  cu.  yd.     .10 

Average  cost  miscellaneous,  wire,  nails, 
water,  etc.,  per  cu.  yd 20 

Total  cost  to  contractors  of  concrete 

in  place,  per  cu.  yd $7.14 

The  following  unit  costs  to  the  contractor 
of  specific  structures  built  at  different  times 
are   interesting: 

Example  I — Indian  Creek   Culvert. 

14    by    15    feet.    250    feet    long,    completed 

November,    1905. 

Per 
cu.  yd. 

Cement    $1.37 

Sand     34 

Stone    1. 10 

Labor    2.48 

Lumber    76 

Miscellaneous    18 

Total     $6.23 

E.vample   II — Third  Street  Abutments  and 

Retaining    Wall. 

Completed   November,    1906. 

Per 
cu.  yd. 

Cement    $1-78 

Sand 35 

Stone    1.35 

Lumber     74 

Labor    2.75 

Miscellaneous    16 

Total    $7.13 

E.vample  III. — Abutments,  Overhead  Cross- 
ing With  Union  Pacific  and  Rock 
Island. 
Completed  Mav,  1907. 

Per 
cu.  yd. 

Cement    $1-92 

Sand     32 
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Stunt   1.74 

Lumber   gg 

Labor 2.96 

Miscellaneous  16 

Total    $8.08 

I  he  walls  all  lirul  pilaster  behind  them, 
which  added  to  the  labor  cost  of  formir.i,', 
but  the  lumber  in  the  forms  seems  to  have 
been  used  over  a  number  of  times.  The 
culverts  were  all  rectangular  boxes,  while 
the  abutments  were  for  girder  bridges. 

Contract  has  been  let  by  the  Southern 
Pacific  Co.  for  the  building  of  a  rifled  oil 
pipe  line  256  miles  long  .'rom  oil  proper- 
ties in  Kern  County  in  the  southern  part 
of  California  to  tidewater  on  San  Fran- 
cisco Bay.  A  new  and  interesting  feature 
of  the  line  is  the  character  of  the  pipe 
used,  its  "rifled"  construction  being  a 
somewhat  radical  departure  from  that  of 
lines  now  in  use  for  conveying  oil.  Spiral 
indentations  accomplished  in  the  rolling  of 
the  pipe  constitute  the  rifling,  the  idea  of 
this  being  that  after  a  small  per  cent  of 
water  has  been  added  to  the  oil,  and  the 
necessary  pressure  applied,  that  the  whole 
will  develop  a  whirling  motion,  and  that 
the  water  being  the  heavier  will  seek  the 
outside  of  the  pipe,  thereby  enveloping  the 
oil  in  a  thin  film  or  shell  of  water:  this 
shell  or  film  of  water  acting  as  a  lubricant 
between  the  oil  and  the  pipe,  and  thereby 
greatly  reducing  the  friction  and  allowing 
the  core  of  oil  to  glide  through  the  pipe 
readily.  Throughout  the  length  of  25''i 
miles  of  pipe  there  will  be  23  pumping 
stations,  the  equipment  of  each  station  be- 
ing in  duplicate  so  that  in  the  event  of  a 
breakage  of  any  part  of  the  machinery  of 
one  pump,  the  other  may  immediately  be 
put  into  service.  The  pipe  is  8  ins.  in 
size  and  it  is  estimated  that  at  least  23,000 
bbls.  of  fuel  oil  can  be  delivered  every  24 
hours. 


The  Minister  of  Public  Works  of  France 
and  the  Counsel  General  of  Bridges  and 
Highways  have  recently  approved  the  ex- 
penditure of  over  $15,000,000  for  the  con- 
struction of  a  tunnel  canal  4'4  miles  long, 
70  ft.  wide,  and  43  ft.  above  the  water 
level  to  the  vaulted  roof  to  connect  the 
port  of  Marseille  more  directly  with  the 
Rhone  River.  The  tunnel  will  be  wide 
enough  to  permit  the  passing  of  two 
barges,  will  be  completely  lighted  by  elec- 
tricity, and  will  possess  a  small  railroad 
running  along  its  side.  The  work  is  to 
be  finished  in  seven  or  eight  year?  and  will 
necessitate  the  excavation  of  2.859,333  cu. 
yds.  of  rock  and  earth.  The  course  of  the 
canal  will  run  almost  in  a  straight  line 
from  the  River  Rhone  to  Marseille  under 
The  total  production  of  all  kinds  of  pig 
the  Rove  Mountains. 


iron  in  Canada  in  the  first  half  of  1907 
was  270.100  gross  tons,  as  compared  with 
282.010  *ons  in  the  corresponding  time  last 
vear. 
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Earth  and  Rock  Section 


Nolo:  This  section  is  devoted  to  methods  and  costs  of  evca- 
%ating  earth  and  rock  and  building;  embankments.  It  will 
cover  the  grading  of  roads  and  railroads,  diking  and  canal 
work,  dredging,  building  reservoirs  and  earth  dams,  sewer 
and  water  pipe  trenching,  quarrying,  etc. 


Specifications  for   Embankments. 

Care  should  always  be  exercised  in 
building  an  embankment,  but  care  should 
also  be  exercised  in  not  going  to  ridicu- 
lous extremes. 

The  following  clauses  are  copied  from 
a  set  of  railroad  specifications : 

"Embankments  shall  not  be  built  with 
wheelbarrows,  grading  machines,  or  by 
casting  or  by  any  process  which  docs  not 
thoroughly  pack  the  material.  Dump  cars 
may  be  used  only  on  veiy  high  hills  and 
upon  the  special  instruction  of  the  engi- 
neer. 

"All  cmbauknieuts  shall  be  kept  to  the 
full  width  of  cross-section  at  all  lieights 
while  being  built  with  the  sides,  at  least 
as  high  as  the  center  of  the  roadbed. 

"In  constructing  any  embankment  ex- 
cept one  built  of  hard  rock  material,  no 
back  dumping  from  carts  is  to  be  allowed, 
but  the  embankment  is  to  be  built  either 
in  six  foot  layers  or  less,  or  to  be  so 
sloped  that  the  teams  will  constantly  pass 
over  all  material  as  soon  as  it  is  dumped." 

Tliese  are  not  the  only  clauses  govern- 
ing embankments.  The  others  had  been 
in  these  specifications  for  years,  but  a  new 
engineer  had  been  put  in  charge  of  con- 
struction <for  a  line  that  the  railroad  com- 
pany were  to  build,  and  this  engineer 
added  these  three  clauses  to  the  specifica- 
tions. The  great  part  -  of  the  work  done 
under  this  engineer  was  in  very  moun- 
tainous  country. 

A  careful  analysis  of  these  clauses  will 
show  that  nearly  all  customary  methods 
of  building  railroad  embankments  are  pro- 
hibited, except  the  use  of  scrapers.  Carts 
can  only  be  employed  when  they  do  not 
back  dump,  while  dump  cars  can  only 
be  used  with  the  engineer's  permission 
on  high  fills. 

How,  then,  are  the  embankments  to  be 
made  from  the  heavy  earth  and  rock  cuts 
to  be  found  in  mountainous  country? 
Teams  cannot  go  down  steep  mountain 
sides,  where  the  land  drops  forty  or  fifty 
feet  in  a  hundred,  and  deposit  the  ma- 
terials in   layers.    . 

The  result  will  be  tha-t  the  specifications 
will  be  ignored,  and  contractors  will  do 
their  work  as  they  are  accustomed  to  do 
it  elsewhere.  Such  clauses  are  ridiculous, 
when  written  for  railroad  construction  in 
the  mountains,  and  they  can  be  a  great 
source  of  trouble  between  the  engineer 
and  the  contractor. 


The  second  clause  is  not  an  objection- 
able one,  for  it  is  easier  and  cheaper  to 
carry  out  its  provisions  than  to  build  a 
narrow  bank  and  then  widen  it. 

Even  in  country  where  embankments 
cr.n  be  cheaply  constructed  by  elevating 
graders,  or  by  casting,  we  can  see  no  ob- 
jection to  these  methods  of  doing  the 
work,  as  much  money  can  often  be  saved 
over  building  railroad  banks  in  layers 
with  scrapers,  or  wagons  or  carts.  It  is 
obvious  that  the  engineer  was  attempting 
to  overcome  certain  shrinkage  that  would 
occur  when  earth  is  deposited  loosely  in 
the  bank,  but  inasmuch  as  this  can  be 
overcome  in  several  other  ways,  there  is 
no  valid  reason  why  he  should  exclude 
certain  machines  that  will  save  his  com- 
pany money.  These  two  objectionable 
clauses  could  readily  be  changed  to  cover 
this  point  in  a  sensible  and  practical  man- 
ner and  accomplish  better  result  than  can 
be  obtained  in  their  present  form. 


The  Cost  of    Excavating   Earth   with 
Wheeled  Scrapers. 

The  following  is  an  example  of  the  cost 
of  scraper  work  done  by  one  of  the  editors 
of  this  journal  on  the  grade  of  a-  new 
railroad.  There  were  2,000  cu.  yds.  in 
the  cut,  the  "lead"  being  700  ft.  The  work 
was  done  in  the  fall  of  the  year,  the 
weather  conditions  being  very  favorable. 
The  material  consisted  of  light  red  clay 
and  sandy  loam,  turning  into  sand  in  the 
bottom  of  the  cut.  A  four-horse  plow 
team  with'  two  men  was  used  in  plowing 
at  first,  but  when  the  sand  was  struck 
a  three-horse  plow  team  was  used.  The 
snatch  team,  which  at  first  had  three 
horses  in  it,  was  also  changed  to  two  when 
the  sand  was  encountered. 

The  embankment  was  made  over  a  tide- 
water marsh  that  in  many  places  would 
not  support  a  man.  In  these  spots  brush 
was  put  down,  and  the  embankment  was 
built  in  layers.  The  first  layer  was  made 
by  shoveling  the  dirt  ahead  of  the  wheel- 
ers. This  extra  w'Ork  made  it  necessary 
to  have  four  men  on  the  dump,  which 
accounts  for  the  extra  cost  of  dumping. 

Two  men  were  used  to  load  the  scrapers, 
which  were  No.  2^  wheelers.  As  in 
many  sections  only  one  man  is  employed 
to  load  the  scrapers,  the  cost  in  this  ex- 
amnle   is  doubled. 

The  teams  were  all  hired,  with  no  pace- 
makers owned  by  the  contractors  doing 
the  work      The  foreman  consequently  had 


but    little    control    over    the   drivers,   who, 
for  one   reason  and  another,  lost  time. 

One  side  of  the  cut  was  a  bluff  about 
1$  ft.  high  against  which  the  tidewater 
washed.  The  teams  could  neither  plow 
nor  scrape  this  side  of  the  cut  down,  so 
a  gang  of  extra  men  under  a  foreman 
pulled  this  material  down  with  pick  and 
shovel,  moving  just  enough  of  it  so  the 
scrapers  could  pick  it  up.  It  will  be  no- 
ticed that  distributing  this  cost  over  the 
whole  yardage  moved,  it  amounted  to  7.2 
cts.    per    cu.    yd. 

The  wages  paid  for  a  ten-hour  day 
were : 

Foreman     $3-00 

Extra    foreman    2.50 

Scraper   team   and   driver 4.75 

4-horse  plow   team   and  2  men g.20 

3-horse  snatch  team  and  I  man 6.00 

3-horse  plow  team  and  2  men 7.50 

2-horsc  snatch  team  and  i   man 4.60 

Loaders     1.60 

Laborers     I.50 

Water  boy  l.oo 

The  foremen  were  paid  for  every  work- 
ing day  in  the  week  w-hether  it  was  pos- 
sible to  work  the  teams  or  not.  The  rest 
of  the  forces  were  only  paid  for  the  actual 
time  they  made.  Afi  average  of  seven 
scrapers   were  worked  each  day. 

A  No.  2>2  wheeler  will  hold  ^  cu.  yd. 
place  measurement.  This  is  corroborated 
by  Gillette  in  his  Handbook  of  Cost  Data, 
page  86. 

The  entire  cost  of  the  work  was : 

Foreman,  13  g/io  da $41  70 

Scrapers,  88  3/10  da 419+2 

4-horse    Plowing,   85.2    da 78.20 

3-horse    Plowing,   37/10   da 27.75 

3-horse  snatch,  8j-i  da 4300 

2-hor5e  snatch,  3  7/10  da 17.02 

Loaders.    24 4/10    da 3904 

Dumpers,    43  3/10    da 64.95 

Water   boy,   3}/i   da 3.50 

Total     $7.US8 

Extra  men  pulling  down  bank : 

Foreman,    4>.j    da 11.25 

Extra   men,   88   da 132.00 

Grand   total  cost $87783 

This  gives  us  a  cost  per  cu.  yd.  as 
follows : 

F"circman     $0.02 

Scrapers     21 

Plowing    053 

Snatching,  .03;  loaders,  .02 05 

Dumping    033 

Water    boy    ,. 001 

Total  scraper  work   $0,367 

Tearing  down  bank : 

Foreman     $0,006 

Extra    men 066 

Total     $0,072 

Grand  total  per  cu.  yd $0,439 

.^n  analysis  of  the  cost  gives  us  the 
following    information:      .-V    scraper    team 
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'.raveled  0  miles  per  da\.  They  slioiild 
Imve  covered  a  greater  distance   than  this. 

The  plow  team  loosened  164  cii.  yds. 
per  day.  This  was  all  that  was  needed, 
h.it  much  more  work  could  have  been  done 
by  this  team.  The  snatch  team,  of  course, 
loaded  the  same  amount.  They,  too,  could 
liave  handled  more  yardage,  serving  the 
same  r.umber  of  scrapers. 

Tlie  average  yardage  per  scraper  was 
23,  while  the  average  yardage  for  all 
teams  engaged   was   15.5. 

A  comparison  of  this  with  the  results 
given  by  Gillette,  in  "Earthwork  and  Its 
Cost"  of  five  examples  of  scraper  work 
done  on  the  Summit  Division  of  the  Chi- 
cago Drainage  Canal,  may  be  of  interest. 
On  that  work  one  plow  loosened  200  cu. 
yds.  per  day  working  for  five  wheelers, 
while  in  this  case  the  plow  served  seven 
with  164  cu.  yds.  On  the  canal  one  snatch 
team  loaded  scrapers  for  an  average  of  4.4 
teams  handling  175  cu.  yds.,  against  164 
cu.   yds.   for  seven    on   this' railroad  job. 

The  average  yardage  moved  per  team 
on  the  canal  wa?  2S.9,  while  that  per 
scraper  was  41.7;  compared  respectively 
to  15.5   cu.  yds.  and  23   cu.  yds. 


A  New  Type  of  Rock  Crusher. 

The  accompanying  drawnig  shows  the 
construction  of  a  new  type  of  rock  crusher, 
notable  for  its  small  height  and  its  com- 
bination in  one  machine  of  the  principles 
of  both  the  gyratory  and  the  reciprocatmg 
jaw  crusher.  This  crusher  is  the  inven- 
tion of  Mr.  E.  B.  Symons  and  is  being 
placed  on  the  market  by  the  Contractor's 
Supply  &  Equipment  Co.,  of  Chicago,  111., 
to  whom  we  are  indebted  for  the  informa- 
tion from  which  this  description  has  been 
prepared. 

Referring  to  the  drawing  it  will  be  seen 
that  the  crushing  head  has  a  movement  at 
its  top  equal  to  that  at  its  bottom,  combir.- 
ing  large  stone  holding  capacity  with  easy 
feed.  It  has  anti-friction  roKer  bearings, 
reducing  the  power  required  for  operation 
to  the  minimutn.  The  main  shaft  is  a  fixed 
central  base  which  adds  to  the  strength  ot 
the  machine.  The  receiving  opening  is 
larger,  size  for  size,  than  others  and  it  is 
not  necessary  therefore  to  break  the  stoii* 
so  small  for  the  crusher  and  less  work  is 
required  in  feeding.  The  crushing  head 
is  adjusted  readily  without  disturbing  the 
central  shaft  and  since  the  discharge  chute 
is  below  the  shaft  there  is  no  obstruction 
to  the  free  flow  of  the  crushed  product. 
The  low-,  compact  form  of  this  crusher, 
with  the  above  advantages,  is  made  pos- 
sible by  giving  the  crushing  head  an  ex- 
centric  instead  of  a  gyratory  motion. 

The  accompanying  illustration  shows  the 
crusher  in  cross-section.  The  central  shaft 
is  made  of  0.45  per  cent  carbon  machine 
steel  and  does  not  revolve.  It  is  in  no 
sense  a  lever,  but  forms  a  strong  central 
pillar  brace  between  the  upper  and  lower 
parts    of   the    machine.      Around    the   cen- 


irai  .stationary  bhalt  is  an  eccentric  sleeve 
rotated  by  gears  at  its  lower  end,  which 
imparts  to  the  hollow  crushing-head  sur- 
rounding it  an  oscillating  or  crushing 
movement.  A  set  of  0.95  per  cent  carbon 
tool  sleel  rolls,  held  in  alignment  by  a 
suitable  cage,  affords  an  anti-friction  roller 
bearing  in  the  annular  space  between  the 
eccentric  sleeve  and  the  fixed  central  shaft, 
and  a  similar  set  of  rolls  provide  a  like 
bearing  between  the  sleeve  and  the  crush- 
ing head.  Tlie  sleeve  is  surrounded  by 
the  cast  steel  crushing  head,  which  is  made 
with  a  corrugated  face.  This,  in  turn,  is 
encircled  by  the  main  frame,  or  shell,  hold- 
irg  the  concaves.  The  head  rests  upon  an 
angle  iron  ring  which  forms  a  dust-proof 
separation  between  the  crushing  chamber 
and  the  oil  cellar  below.  The  lower  end 
of  the  eccentric  sleeve  fits  into  a  horizontal 
bevel-gear  wheel,  submerged  in  the  oil  col- 


of  a  bar   inserted  at  the  side  opcnii.gs   and 
engaging  lugs  provided  for  that  purpose. 

In  operation,  if  one  considers  the  ecccn- 
iric  sleeve  divided  lengthwise  one-half  bc- 
-omes  in  effect  a  semi-circular  wedge,  con- 
■lantly  driven  in  its  rotation  between  op- 
posing sets  of  rolls,  with  a  change  of  width 
at  the  top  equal  to  that  at  the  bottom. 
This  arrangement  of  parts  produces  an 
equal  eccentric  movement  of  circumfer- 
ence throughout  the  entire  length  of  the 
crushing  head.  Since  the  main  shaft  is 
stationary  and  does  not  act  as  a  gyratory 
lever,  it  does  not  throw  a  heavy  loaO 
against  the  spider  arms  as  do  gjT.itory 
crushers,  in  which  the  crown  piece  ucs 
as  a  fulcrum  and  the  crown  piece  thu« 
relieved  can  be  made  in  the  form  of  a  two- 
arm  spider,  providing  a  large  opening  for 
receiving  stone.  It  will  be  seen  also  that 
this     arrangement     throws     the     crushing 


Symons  Rock  Crusher. 


lar,  and  mebliCb  with  a  pinion  on  the  main 
driving  shaft.  The  head  is  kept  from  ris- 
ing by  a  top  plate,  or  ring,  held  in  place  by 
vertical  screws,  whose  upper  ends  enter 
holes  near  the  center  of  the  spider.  All 
bearings  are  automatically  lubricated  by 
oil  delivered  at  the  top  of  the  shift,  forced 
up  by  pressure  through  a  pipe  by  a  rotary 
pump  belted  to  the  main  shaft.  All  mov- 
ing parts  are  therefore  immerced  in  a  bath 
of  oil  and  the  oil-cellar  at  the  bottom  acts 
as  a  settling  tank,  from  which  the  refuse 
can  be  drained.  As  the  head  wears  in 
service,  provision  is  made  to  maintain  the 
width  of  opening  by  raising  the  head  as 
required.  This  is  accomplished  by  slack- 
ening the  nuts  on  the  holding-down  screws 
and  elevating  the  angle  iron  ring  on  which 
the  head  rests.  This  ring  has  a  cam  bear- 
ing and  can  be  revolved  bodily  by  means 


strain  directly  between  the  fixed  central 
shaft  and  main  shell,  relieving  the  strain 
on  all  attached  parts.  Since  the  discharge 
chute  is  placed  below  the  central  shaft  it 
is  made  with  sole  reference  to  the  delivery 
of  product  into  the  elevator  and  it  is  free 
from  any  impediments  to  cause  clogging 
or  choking. 


The  Ohio  Electric  Ry.  Co..  recently  in- 
corporated with  a  capital  of  $25,000,000, 
has  absorbed  the  Indiana,  Columbus  & 
Eastern,  the  Cincinnati  Northern  and  the 
Lima  and  Toledo  Electric  Railroads.  The 
lines  absorbed  include  the  old  Appleyard 
line,  the  Columbus,  London  &  Springfield, 
the  Dayton,  Springfield  &  Urbana,  the 
Buckeye  Lake  and  other  lines  throughout 
Ohio.  The  Elkins-Widener  syndicate  is 
back  of  the  company. 
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Hydraulic-Fill  Dams. 

In  the  transactions  of  tlie  American  So- 
ciety of  Civil  Engineers,  Vol.  LVIIl,  page 
196,  Mr.  James  D.  Schuyler  has  a  very 
interesting  discussion  of  "Recent  Practice 
in  Hydraulic-Fill  Dam  Construction."  The 
paper  is  rather  voluminous,  but  the  fol- 
lowing data  summarize  its  contents : 

Dams  built  by  the  hydraulic  process  may 
be  divided  into  two  classes,  namely,  those 
built   entirely  by   hydraulicking  earth   into 


ordinary  method  of  placing  earth  by  teams 
or  cars  in  layers  and  rolling  and  tamping. 
With  a  breast  of  great  height  the  hydraulic 
filled  dam  can  be  built  easier  and  fre- 
quently cheaper  if  the  proper  methods  are 
used. 

The  work  is  done  by  means  of  water 
brought  in  large  quantities  to  the  site  of 
the  excavation  by  pumps  or  gravity.  Then 
it  is  forced  through  a  device,  which  has 
a   nozzle  which  is  easily  controlled.     This 


aiuiul  Ekv,  1010'     r'-W-ilRoiiawuy 

in  Eiiv.  loos'        a^B^      '    < 


Fig.     1.     Cross-section     Hydraulic     Fill  Dam. 


the  breast,  which  is  termed  "hydraulic- 
fill"  (see  Fig.  i),  and  those  in  which  a 
breast  of  rock  is  built,  against  which  the 
earth  is  deposited,  known  as  "hydraulic- 
fill  and  rock-fill  dams"   (see  Fig.  2.). 

"The  principles  primarily  involved  in 
the  design  of  any  dam  are  the  following : 

"First — It  must  be  founded  on  an  im- 
permeable foundation,  and  form  a  water- 
tight connection  with  the  rock  or  clay  bed 
on  which  it  rests. 

"Second — It  must  be  practically  impervi- 
ous to  water,  in  the  whole,  or  at  least  in 
a  goodly  portion,  of  its  entire  cross-section. 

"Third — It  must  have  slopes  sufficiently 
flat  to  be  stable  under  all  conditions  of 
saturation  from  the  water  in  the  reser- 
voir, or  from  soaking  rains. 

"Fourth — The     elevation     of      its     crest 


contrivance  is  known  as  the  "hydraulic 
giant"  or  "monitor."  The  pump  pressure 
needed  is  generally  from  100  to  200  lbs. 
per  sq.  in.,  while  at  the  nozzle  there 
should  be  a  pressure  of  from  100  to  150 
lbs.  per  sq.  in.,  the  volume  of  water  being 
delivered  aggregating  from  10  to  15  cu. 
ft.  per  second,  with  a  velocity  of  from  100 
to  200  ft.  per  second. 

These  are  more  or  less  the  ideal  condi- 
tions, but  frequently  they  cannot  be  ob- 
tained, and  it  is  found  that  with  good 
judgment  and  care  fairly  good  work  can 
be  done  with  less  pressure  and  velocity 
and  less  water.  When  water  is  scarce  it 
sometimes  is  necessary  to  build  a  reservoir 
to  impound  it,  and  a  second  one  to  catch 
the  drainings  from  the  fill,  thus  using  the 
water  over  and  over  again. 


at  which  the  water  and  earth  will  flow  to 
the  dam.  If  there  was  only  water  to  be 
carried,  the  grade  of  the  pipe  or  flume 
need  not  be  more  than  i  per  cent,  but  un- 
less the  grade  is  a  steep  one  the  earth 
particles  are  deposited  in  the  flume  and 
clog  it.  It  is  found  that  the  grade  must 
at  least  be  2  per  cent,  and  sometimes  from 
6  to  8  per  cent  grades  are  necessary,  when 
heavy  materials  are  to  be  transported. 
The  larger  the  amount  of  water  the  less 
the  grade  can  be.  The  pipes  or  flumes 
are  built  on  trestles,  the  deck  of  the  tres- 
tles being  above  the  top  of  the  dam,  the 
posts  of  the  trestles  being  necessarily  left 
in  the  fill.  V-shaped  Humes  are  found  tt» 
be  unsatisfactory,  the  square  bo.\es  with- 
out top  being  preferred. 

"The  theory  upon  which  hydraulic-fiU 
dams  are  generally  planned  and  attempted 
to  be  carried  out  is  about  as  follows :  That 
the  inner  third  of  the  dam  should  be  com- 
posed of  impervious  material,  or  material 
which,  by  drainage  and  natural  settlement. 
should  consolidate  into  a  mass  which  wiir 
become  impervious  to  water,  and  remain 
in  a  moist,  semi-plastic  condition ;  that  the 
outer  half  of  each  of  the  other  thirds 
should  be  coarse,  porous,  open  material, 
through  which  water,  draining  from  the 
interior,  would  pass  freely;  while  the  in- 
ner halves  of  the  outer  zones  should  be  a 
mixture  of  the  coarse  and  fine,  or  a  semi- 
porous  material,  in  condition  to  act  as  a 
filter  so  as  to  prevent  the  escape  of  any 
of  the  fine  particles  from  the  inner  third, 
but  at  the  same  time  allow  of  the  slow- 
percolation  of  water  through  it." 

Such  a  variation  in  sizes  of  materials 
is  not  always  obtainable.  Then  the  engi- 
neer must  modify  his  design  to  meet  the 
conditions. 

Predicaments    of    this    sort   have    led    to 
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Fig.  2.     Cross-section    Hydraulic   Fill,    Rock-fill  Dar 


=ibove  the  highest  water  line  must  be  suffi- 
cient to  insure  against  the  possibility  of  the 
dam  ever  being  overtopped  by  extraordi- 
nary freshets,  due  to  cloud-bursts,  or  to 
waves  driven  up  its  inner  slope  by  gales 
of  wind,  or  to  a  combination  of  these  con- 
tingencies. 

"Fifth — ^It  must  not  settle,  crack,  or 
show  any  sign  of  change  or  movement  aft- 
er final  completion,  and  when  put  into 
service." 

These  results  can  be  obtained  with  the 
hydraulic   process   as   readily    as   with   the 


The  monitor,  directed  against  the  face 
of  a  hill,  will  undermine  the  material  in 
its  pathway  (see  Fig.  3),  cutting  and  loos- 
ening everything  except  solid  rock,  and 
this  material,  if  seamy  or  disintegrated  to 
any  extent,  will  be  swept  away  by  the  force 
of  the  giant.  From  the  excavation  pits, 
the  dirt-laden  water  is  carried  by  sluices 
to  pipes  or  flumes  and  thus  to  the  site  of 
the   dam. 

The  pit  from  which  the  earth  is  taken 
should  be  of  a  higher  elevation  than  the 
crest  of  thetlam,  so  as  to  obtain  a  gradient. 


the  invention  of  the  hydraulic-fill,  rock-fiU 
dam.  In  this  kind  of  dam  the  down- 
stream side  of  the  breast  is  built  of  rock, 
and  the  rest  of  it  is  hydraulic-fill.  The 
core  wall  is  generally  the  dividing  line, 
but  not  necessarily  so.  Sheets  piles  are 
driven  along  the  up-stream  end  of  the 
rock-fill,  to  prevent  the  fine  particles  of 
earth  from  escaping  from  the  center  of 
the  dam  and  flowing  away  through  the 
rock-fill. 

In  depositing  the  sluiced  material  in  the 
dam  care  is  taken  that  the  earth  is  depos- 
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ited  on  the  slopes  of  the  breast,  thus  keep- 
ing them  higher  than  the  center,  which 
allows  the  water  to  collect  in  a  pond  at 
that  point,  Fig.  4.  This  serves  several  pur- 
poses.    The  weight  of  water  compacts  the 


the  clay,  and  will  form  an  impervious  bar- 
rier to  the  underflow  in  the  overlying  sand. 
The  piles  will  be  allowed  to  project  up- 
ward a  few  feet  into  the  hydraulic  fill, 
and  be  enveloped  in  it." 


Fig.    3.     Method    of   Distributing  Sluiced    Material  Tensngo   River  Dam. 


material  as  well  as  permitting  the  sus- 
pended particles  to  settle  to  the  bottom, 
thus  preventing  the  wasting  of  any  of  the 
earth  excavated.  Then,  too,  the  coarse 
material  is  deposited  on  the  slopes,  while 
the  finer  granules  are  carried  into  the 
center,  thus  making  up  the  plastic  core 
that  is  so  essential.  In  rock-filled  dams 
it  is  evident  that  it  is  necessary  to  place 
a  flume  or  pipe  on  the  up-stream  slope 
only,  as  the  lower  slope  is  taken  care  of 
by  the  rock. 

The  excess  of  water  is  carried  from 
the  pond  in  the  center  by  flumes,  or  by 
syphons,  or  by  connecting  the  waste  cul- 
vert in  the  bottom  of  the  breast  by  a  small 
shaft,  which  is  built  up  in  successive  lay- 
ers, through  the  dam,  keeping  it  at  such 
a  height  as  to  retain  four  or  five  feet  of 
water  in  the  pond.  As  this  water  is  run 
off.  it  can  be  stored,  if  necessary  for  use 
a  second  time.  In  designing  these  outlets 
for  the  water,  when  they  run  through  the 
dam,  it  must  be  remembered  that  the  wet 
material  has  considerable  crushing  pres- 
sure, and  ample  strength  must  be  given 
to  the  culverts.  In  a  number  of  cases  of 
dam  construction  these  outlets  have  failed. 

In  preparing  the  site  of  the  dam,  all 
vegetable  matter,  such  as  roots,  etc.,  must 
be  cleared  away.  This  is  best  done  by 
stripping.  .Vt  times  special  preparation 
must  be  made.  as.  for  instance,  when  the 
dam  is  built  across  a  stream  the  bed  of 
which  contains  quicksand.  On  the  pro- 
posed dam  on  the  Wichita  River.  Texas. 
this  is  the  case  with  the  channel  of  the 
river ;  and  Mr.  Schuyler,  who  has  submit- 
ted plans  for  this  dam.  proposes  "to  drive 
steel  sheet  piling  across  the  stream  at  the 
center  line  of  the  dam  to  serve  as  a  cut-oflf 
for  this  quicltsand  layer,  and  avoid  the 
excavation  of  the  base  to  the  shale  bed 
rock.     The  steel  piling  can  be  driven   into 


The  slopes  given  the  dams  are  usually 
on  the  up-stream  side  4  to  i  and  on  the 
lower  side  3  to  i.  In  rock-filled  dams  the 
rock  is  placed  nearly  vertical  against  the 
hydrauric  fill,  while  on  the  lower  face  it 
is  given  a  good  slope,  as  a  rule  steeper 
than  the  earth.  Close  attention  must  be 
given  the  slopes  at  all  times  to  prevent 
sloughing.  If  this  starts,  brush  and  such 
materials  can  be  used  to  check  it.  By 
using  teams  to  put  in  the  slopes,  the  mate- 
rials can  be  selected  and  so  placed  that 
the  chance  of  sloughing  can  be  reduced 
to  a  minimum,  liut  the  co~t  conunonly 
exceeds    that    of   hydraulicking. 


rying  it  to  the  flumes  and  to  the  dam. 
This  work  is  done  at  times  by  men  with 
picks   and   shoycls. 

The  flumes  and  pipes  that  carry  the 
material  are  made  either  to  discharge  di- 
rectly in  the  breast  or  through  laterals 
which  can  be  closed  off  at  any  time  (see 
F'K-  3).  thus  controlling  the  distribution 
of  the  material.  When  any  one  material, 
such  as  sand,  begins  to  form  a  layer  over 
the  whole  surface,  thus  making  a  rift 
through  which  water  could  percolate,  a  raft 
can  be  floated  in  the  pond  from  which 
men  can  work  boards  down  into  the  soft 
embankment,  thus  kneading  the  materials 
and  mixing  them  up,  preventing  this  form- 
ing of  layers. 

The  per  cent  of  solids  carried  by  the 
water  varies  according  to  circumstance,  as 
hardness  of  material,  character  of  mate- 
rial, amount  of  water  and  other  condi- 
tions. It  runs  from  about  5%  or  6%  up  to 
50%.     The  average  being  25%  or  less. 

Most  hydraulic  dams  that'  have  been 
liuilt  have  had  the  material  loosened  by 
the  monitor  and  then  transported  by  gvuv- 
ity  to  the  dam.  It  is  possible,  however, 
to  loosen  the  material  by  the  monitor  and 
then  by  means  of  pumps  place  it  in  the 
embankments.  Naturally  this  is  more  ex- 
pensive than  by  gravity. 

In  Mr.  Schuyler's  paper  18  dams  are 
spoken  of  and  some  features  of  each  de- 
scribed. The  first  mentioned  is  the  Lake 
I'rances  dam,  which  involved  rebuilding 
:uid  enlarging  an  old  dam  made  with  teams, 
part  of  the  breast  of  the  dam  having 
been  washed  away.  Some  4,100  cu.  yds. 
of  the  old  break  were  replaced  by  hy- 
draulicking at  a  cost  of  18.27  cts.  per  cu. 
>(1.      Throughout    the    job    "the    minimurr> 


Fig.  4.— Showing   Flumes-  on  Each  Side    of    Embankment,    Also    Pond    in  Center. 


It  is  possible  in  some  cases  to  bring 
water  by  diverting  it  in  a  ditch,  by  grav- 
ity, to  the  borrow  pit  and  then  by  means 
of  steam  plows  and  "crowders"'  cut  up  the 
earth  and  push  it  into  the  sluice,  thus  car- 


cost  for  labor  on  any  one  week's  work 
averaged  3.8  cts.  per  cu.  yd.,  sluiced  and 
deposited  in  the  dam.  The  average  labor 
cost  was  about  15  cts.  per  cu.  yd.,  and 
the   total   cost    was   probably   less   than   2(> 
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CIS.  pir  cu.  yd.,  including  all  power,  nia- 
UTials  and  plant."  In  all  18,300  cu.  yds. 
were  deposited  in  the  dam.  The  record  of 
power  used  in  pnmping  showed  that  it 
cost  I  ct.  per  en.  yd.  ^or  power.  Elec- 
tricity was  used.  From  the  channel  below 
the  spillway  9,150  cu.  yds.  were  excavated 
with  the  monitor  at  a  cost  of  3%  cts.  per 
cu.  yd. 

Three  dams  of  the  hydranlic-fill  and 
rock-fill  type,  on  the  Snake  River  in  Idaho, 
are  described.  The  earth  fill  amounted  to 
58.000  cu.  yds.  in-  one,  62,850  cu.  yds.  in  the 
second  and  48,000  cu.  yds.  in  the  third ; 
114.250  cu.  yds.  of  rock  were  used  in  the 
three  dams.  A  wooden  core  wall  was  built 
of  2-in.  plank  from  the  bottom  to  within 
0  ft.  of  the  top,  "the  plank  being  laid  hori- 
zontally, breaking  joints,  and  being  spiked 
to  3.\6-in.  uprights  placed  2  ft.  apart  from 
center  to  center.  The  base  of  this  wooden 
partition  was  embedded  in  concrete,  which 
filled  the  trench  to  above  the  line  of  the 
bed  rock,  and  formed  a  tight  bond  with 
the   rock." 

"The  principal  part  ot  the  hydraulic- 
filling  for  the  north  dam  was  delivered 
from  the  north  side  of  the  river  through 
the  flume,  in  the  upper  end  of  which  a 
receiving  bo.x  was  placed  where  the  earth 
was  dumped  from  wagons  into  a  trap. 
Water  pumped  from  the  river  washed  it 
down  to  the  dam.  The  earth  was  loaded 
in  the  wagons  by  a  modern  excavator  with 
belt-conveyors  delivering  a  continuous 
stream  of  earth,  loosened  by  plows,  to 
wagons  traveling  alongside  until  they  re- 
ceived their  load.  Tliis  is  an  economical 
device,  where  the  borrow-pit  is  large  and 
need  not  be  confined  to  narrow  limits. 
The  water  used  was  about  I  cu.  ft.  per 
second,  delivered  by  a  No.  ^  centrifugal 
pump.  The  lower  end  of  the  flume  dis- 
charged along  the  upper  side  of  the  wood- 
en core  wall,  first  filling  the  voids  in  the 
rock-fill  and  then  extending  up  stream  in 
the  water,  assuming  a  very  flat  slope  of 
6  or  7  on  I  under  the  water  line.  Great 
difficulty  was  experienced  for  some  time 
in  stopping  a  few  leaks  through  the  wood- 
en partition,  and  considerable  earth  filling 
was  carried  through  the  dam  and  lost. 
This  may  have  been  due  to  settlement  of 
the  cribs  under  the  weight  of  rock,  or  to 
imperfect  joining  with  the  bed  rock.  The 
necessity  for  doing  much  of  the  work  in 
freezing  weather  was  one  of  the  causes  of 
the  serious  difficulty  encountered  in  ma- 
king the  hydraulic-fill.  Layers  of  frozen 
earth  were  formed  in  the  embankment,  and 
these  subsequently  thawed  out  when  the 
water  was  allowed  to  rise  against  the  dam, 
creating  alarming  settlement  in  the  earth 
next  to  the  rock-fill.  This  alarm  was  due 
to  the  extent  of  the  disappearance  of  the 
earth-fill  below  the  water  line  along  al- 
most the  entire  length  of  the  dam,  and 
the  volume  of  leakage  through  the  dam. 
when  the  water  reached  its  normal  height. 
This  leakage  was  not  definitely  measured, 
Ivii   ii   >(i;   estimated  at  one  time   at   more 


than  0  cu.  ft.  per  second,  in  an  ordinary 
earth  dam  such  leakage  would  necessarily 
be  fatal.  In  this  case  it  was  never  a 
source  of  actual  danger,  and  only  resulted 
in  the  loss  of  2,000  or  3,000  cu.  yds.  of 
earth  tilling  (possibly  less),  before  the 
leaks  were  finally  closed  with  fine  gravel 
brought  in  a  barge  from  a  few  miles 
above." 

The  contract  prices  for  these  dams  were; 
Dry  earth  in  embankment,  27.5  cts.  per  cu. 
yd. ;  a'.id  sluicing  earth,  37.5  cts.  per  cu. 
yd.  These  prices  were  high  for  several 
reasor.s.  namely,  the  high  cost  of  fuel,  the 
scarcity  of  earth  in  the  neighborhood  of 
•ilie  dams  and  the  high  price  of  labor. 

.^  dam  built  on  the  Island  of  Vahn, 
Hawaii,  was  also  of  the  hydraulic  and 
rock-fill  type,  being  98  ft.  high  and  580  ft. 
wide  on  the  base  and  25  ft.  at  the  crest. 
Ground  sluicing  was  the  method  used,  the 
ground  being  plowed  and  pushed  into  the 
water,  which  carried  it  to  the  dam.  The 
w'ork  of  loosening  and  delivering  the  soil 
to  the  sluice  was  done  by  contract  for  8 
cts.  per  cu.  yd.  The  cost  of  distributing 
averaged  3  cts.  per  cu.  yd.,  a  total  of  II 
cts.  In  all  141,000  cu.  yds.  were  excava- 
ted ;  100,000  yds.  were  handled  by  stean- 
plow's  and  a  "'crowder,"  a  V-shaped  scra- 
per pulled  by  a  traction  engine,  while  41,- 
000  cu.  yds.  were  handled  by  men  with 
picks  and  shovels. 

The  Terrace  Dam,  on  the  Alamosa  Riv- 
er, Colorado,  180  ft.  high,  under  construc- 
tion in  1906,  is  the  highest  hydraulic  dam 
yet  projected  in  .this  country.  It  is  a 
hydraulic-fill  dam.  the  contract  price  per 
cubic  yard  being  18  cts. 

Four  dams  for  the  Mexican  Light  and 
Power  Co.  of  the  City  of  Mexico  are 
described.  They  are  all  high  dams.  No.  2 
being  190  ft.  high  above  the  steam  bed. 
I-993700  cu.  yds.  being  the  volume  in  the 
dam. 

The  failure  of  the  hydraulic  dam  in 
Merced  county,  California,  is  discussed  to 
show  some  incorrect  methods.  This  dam 
failed  twice,  and  was  finally  abandoned. 

"The  simplest  and  most  elementary  pre- 
cautions for  any  dam  building  appear  to 
have  been  neglected,  and  no  attempt  was 
made  to  connect  with  bed  rock  or  remove 
the  hydraulic  mining  tailings  with  which 
the  ravine  was  filled  before  construction. 

''The  plan  adopted  was  to  build  up  the 
lower  toe  with  scraper  teams,  keeping  it 
2  ft.  above  tlie  remainder  of  the  dam. 
Material  was  then  washed  down  with  a 
hydraulic  jet  at  the  big  cut  and  from  the 
adjoining  side  hills  of  the  basin,  and 
sluiced  to  the  dam  site  in  the  natural  wa- 
tercourses. .\n  inclined  shaft  of  wood,  2^4 
ft.  in  the  clear,  was  built  inside  the  outer 
slope  for  carrying  off  waste  water,  and  a 
vertical  shaft  of  similar  character  was  car- 
ried up  at  the  upper  toe.  both  connectins^ 
with  a  waste  box  of  2-in.  Oregon  pine.  4 
ft.  square,  passing  through  the  dam  at  the 
base.  .\s  no  flume  or  pipe  was  used  to 
carry    the    material    to    the    outer    slopes. 


where  the  gravel  and  boulders  would  be 
deposited,  the  result  was  that  the  heavier 
portion  of  the  sluiced  material  was  dropped 
on  the  way,  and  only  the  fine  silt  reached 
the  dam.  Without  any  provision  for  drain 
,  age,  this  was  always  in  an  unstable  con- 
dition, constantly  shaky  and  vibrating  when 
jarred.  It  finally  slid  out  when  it  had 
reached  a  height  of  30  ft. 

"The  second  attempt  was  made  with  suf- 
ficiently greater  care  to  permit  of  its  com- 
pletion to  the  top,  but  the  waste  bo,\  or 
culvert  crushed  in  when  the  structure  was 
only  40  ft.  high,  and  could  not  be  used 
thereafter.  The  dam  was  then  finished  to 
the  top  with  carts.  With  water  standing 
only  a  few  feet  deep  in  the  basin  the  leak- 
age through  the  dam  amounted  to  i  cu. 
ft.  per  second.  There  was  more  leakage 
through  the  material  deposited  by  carts 
th:ni  through  the  stratified  material  that 
was  sluiced  into  position. 

"The  intake  canal  passes  near  the  east 
end  of  the  dam,  and  a  wooden  box,  4  ft. 
square,  for  a  new  wasteway,  was  put  in 
the  west  end  of  the  dam  10  ft.  below  the 
top..  The  intake  canal  is  located  on  a 
steep  hillside.  It  soon  leaked  and  sloughed 
ofT  a  piece  of  the  hillside  immediately 
next  to  the  dam,  which  they  began  to  leak 
around  that  end.  The  waste  box,  which 
was  also  leaking,  was  then  opened  in  the 
west  cut,  and  washed  out  a  large  hole  from 
the  side  hill  and  dam  on  its  lower  side. 
The  dam  was  leaking  at  its  base  also.  At- 
tacked and  weakened  on  both  flank  and 
center,  the  entire  structure  gave  way  and 
was  pushed  en  masse  down  the  ravine 
at  a  velocity  of  from  6  to  10  ft.  per  second. 
It  thus  traveled  about  1,000  ft.,  and  was 
(lumped  into  the  Tuolumne  River,  dam- 
ming the  stream  temporarily  to  a  depth 
of  20  ft.  The  Superintendent  and  two 
dogs  were  on  the  dam  when  it  gave  way, 
and  they  were  carried  entirely  across  the 
river  unhurt,  although,  on  the  trip,  the 
man's  shirt  and  pockets  were  filled  with 
sand  and  mud." 

This  waste  of  money  was  entirely  due 
to  the  fact  that  no  engmeer  experienced  iii 
this  work  was  employed,  but  the  job  was 
turned  over  to  a  contractor  to  design  and 
Imild. 

There  seems  to  be  no  limit  to  the 
height  to  w-hich  a  hydraulic-fill  dam  can 
be  built,  except  the  limit  of  cost,  provided 
it  is  properly  designed  and  built. 


Dredging  work  on  the  new  l6-ft.  channel 
through  Newark  Bay  and  the  Pasaic  river 
from  the  Kill  Von  KuU  to  Newark.  11 
miles,  has  been  commenced  by  the  con- 
tractors. The  Midland  Land  &  Improve- 
ment Co.  The  new  chaimel  will  be  300  ft. 
wide  for  part  of  the  distance  and  200  ft. 
for  the  remainder  of  the  distance  and  the 
material  removed  will  be  used  in  filling  in 
a  tract  of  the  Huckinsack  Meadows,  com- 
prising some  3.000  acres. 
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Methods   and  Costs;   Some  Old;  Some 
New. 

Riprapping  a  Sand  Slope  Under   Water. 

— To  get  21  ft.  of  water  outside  a  concrete 
sea-wall  built  on  piles  in  5  ft.  of  water, 
the  sand  bottom  was  dredged  out  and  the 
slope  descending  from  the  toe  of  the  wall 
was  riprapped  first  with  broken  stone  and 
then  with  large  stones.  The  scow  on 
which  the  riprapping  was  delivered  was 
moored  broadside  to  the  piles  and  held  the 
proper  distance  from  them  by  timber 
frames.  A  vertical  chute  40  ft.  long  and 
5  ft.  square  was  used  to  deposit  the  stone; 
this  cliute  being  dropped  to  the  bottom  and 
riprap  dumped  into  it  until  soundings 
through  the  chute  showed  that  tlie  fill  had 
reached  the  proper  elevation.  The  scow 
and  chute  were  then  moved  in  toward  the 
piles  4  ft.  and  riprap  again  placed.  This 
operation  was  repeated,  moving  up  the 
slope,  until  it  was  entirely  riprapped.  Both 
the  crushed  stone  and  the  large  rock  were 
placed  in  this  maimer. 

Righting  a  Tilted  Caisson. — In  sinking 
a  steel  caisson  261,2  ft.  in  diameter  and  31 
ft.  high  for  the  pivot  pier  of  a-  swing 
bridge  over  a  canal  the  caisson  tilted  ow- 
ing to  blowouts  so  that  one  edge  was 
some  5  it.  lower  than  the  other.  An  e.>c- 
amination  showed  that  the  depressed  edge 
rested  on  a  hard  stratum,  while  the  ele- 
vated edge  was  still  in  soft  material.  Steel 
cables  15^  ins.  in  diameter  were  attached 
to  the  caisson  and  carried  300  ft.  to  cap- 
stans anchored  on  the  shore  so  that  by 
means  of  Ihe  capstans  a  righting  pull  could 
be  exerted  on  the  tilted  structure.  The 
material  under  the  high  edge  was  then  re- 
moved with  an  ejector  and  at  the  same 
time  a  considerable  pull  was  maintained  on 
the  cables.  The  combined  action  of  the 
capstans  and  the  ejector  gradually  rotated 
the  caisson  into  a  level  position. 

Handling  Concrete,  Building  Construc- 
tion.— In  a  three-story  and  basement  gar- 
age. 50x100  ft.  with  ell  32'/'X36  ft.,  in  Xew 
York  city  the  concrete  for  the  first  floor 
slab  and  basement  columns  was  mixed  by 
hand.  When  concreting  of  first  floor  was 
about  finished  a  Smith  mixer  was  erected 
in  basement  adjacent  to  elevator  shaft  and 
enough  lower  than  the  first  floor  to  per- 
mit charging  from  that  level.  A  Pelham 
hod  elevator  was  installed  in  the  elevator 
shaft;  1/3  cu.  yd.  Ransome  carts  r'''-eived 
the  charge  from  the  mixer,  were  hoisted 
to  the  proper  floor  and  thence  run  to  the 
work. 

Hanger,  Pugh  Factory  Building,  Cin- 
cinnati. O. — The  device  adopted  for  fas- 
tening bolts  for  transmissions  to  the  un- 
derside of  girders  at  the  Pugh  factory 
building  at  Cincinnati,  O.,  is  shown 
by  Fig.  1.  A  short  piece  of  gas 
pipe  with  the  lips  of  one  end 
drawn  together  and  welded  and  the 
other  end  threaded  on  the  inside  is  em- 
bedded in  the  concrete  welded  end  up.  A 
pin  passing   through   a   transverse  hole  in 


the  upper  end  of  the  pipe  provides  a  me- 
chanical bond  in  addition  to  the  adhesion 
of  the  concrete.  To  locate  the  pieces  of 
pipe  and  keep  them  in  position  during 
construction  pieces  of  cork  of  about  the 
inner  diameter  of  the  pipe  are  nailed  to  the 
bottom  board  of  the  girder  mold.  The  . 
tlircaded    ends    of    the    pipes    are    screwed 


f  P//?,  5" Jong 
^hrougJ?  pipe 

-^  Ga^  pipe, 
end  yvet/ed 
i-ogeti)er 


'^m:Cork 


\E"P/ank 
I7  in  boffom 
^  of  form 


^Nail 


Fig.   1.      Device  for   Fastening   Bolts  to 
Concrete   Beam. 


over  these  corks  and  so  secured  during 
the  converting.  In  removing  the  forms 
the  brittle  cork  is  torn  out  of  the  threaded 
pipe   without  wrenching  it. 

Centers  for  Slab  and  I-Beam  Floor. — 
Mr.  W.  A.  Etherton  designed  and  used  the 
center  shown  in  the  accompanying  draw- 
ing in  constructing  the  floor  of  reinforced 
concrete  slabs  between  I-beams  for  the 
U.  S.  Post  Ofiice  Building  at  Huntington, 
W.  Va.,  in  1905.  The  centers  consist  es- 
sentially of  the  pieces  A  (2.X4  ins.  for 
spans  not  exceeding  6  ft.)   and  the  2x3-ni. 


used  it  is  necessary  first  to  remove  the 
strip  G.  For  larger  beams  use  the  spacing 
blocks  H  as  shown;  for  smaller  beams 
omit  the  trigger  B  and  extend  A  to  rest 
on  the  flange  of  the  beam,  then  to  remove 
the  form  .\  must  be  cut  preferably  near 
the  beam. 

Xo  complete  records  of  the  cost  of  these 
forms  were  obtained,  but  the  following 
partial  information  is  furnished  by  Mr. 
Kthcrton;  "Considering  a  panel  6  ft.  span 
by  19  ft.  long  on  15-in.  I-beams,  the  lum- 
ber consisting  of  i-in.  boards  supported  by 
2x4-in.  cross-pieces  on  2x3-in.  triggers 
spread  3  ft.  on  centers,  soffit  of  beams  not 
lireproofed,  it  required  one  carpenter  five 
hours  at  ,30  cts.  per  hour  to  complete  the 
panel.  Figuring  from  this  alone  I  should 
say  that  10  cts.  per  sq.  yd.  is  a  fair  esti- 
mate for  carpenter  work.  In  working  over 
the  forms  for  another  floor  the  i-in.  boards 
require  more  time  to  handle  and  I  sliould 
say  that  the  saving  in  cost  of  work  over 
the  first  floor  would  be  not  over  2  cts.  per 
-sq.  yd.  Two  laborers  moved  their  scaf- 
folding and  took  down  the  forms  from 
three  completed  panels  of  13  sq.  yds.  each 
in  one  hour.  Smaller  panels  require  a 
longer  time  per  yard.  Counting  for  the 
proper  piling  of  lumber  I  should  allow  one 
hour  for  one  man  to  take  down  the  forms 
for  a  13-sq.  yd.  panel  when  conditions  are 
tlie  best.  We  contracted  with  two  laborers 
to  remove  the  forms  from  the  third  floor 
and  roof  and  pile  them  in  good  shape  on 
the  ground  just  outside  of  the  building  for 
an  amount  averaging  about  4P2  cts.  per 
sq.  yd.,  and  the  men  made  but  small  wages 
on  the  contract.  The  lumber  was  used  on 
three  floors  and  the  roof,  and  the  best  of 
the  I-in.  boards  and  all  of  the  2x4-in.  and 
2x3-in.  stuff  were  used  on  a  second  job. 
For  a  safe  estimate  based  on  the  data  se- 
cured   I    should    figure   the   cost   of   labor 


Fig.   1. — Center  for   Concrete   and     I-beam    Floor. 


triggers  B,  which  rest  on  the  lower  flanges 
of  the  floor  beams  and  thus  support  the  . 
forms.  The  trigger  is  secured  at  one  end 
to  the  piece  A  by  a  ix3-in.  cleat  C  and  at 
the  other  end  by  Ix3-in.  cleats  D  on  either 
side  of  A,  which  serve  also  as  supports 
for  the  batter  boards  E.  The  six-penny 
nail  F  is  but  partly  driven  and  it  is  to  be 
drawn  before  removing  the  forms.  When 
the  supports  of  the  beams  are  not  fire- 
proofed  the  cleats  D  extend  to  the  bot- 
tom of  the  trigger  B,  but  otherwise  one 
cleat  extends  lower  to  secure  the  cross- 
strip  G.  To  remove  the  forms,  draw  the 
partly  driven  nail  F;  knock  oflf  tTie  strip  G 
or  loosen  it  enough  to  draw  the  nails  in 
B ;  pull  the  triggers  on  one  beam,  and  the 
forms  will  drop.     If  the  soffit  board  H  is 


and    materials    for    a   three-   or    four-story 
building  about  as   follows : 

Per 

sq.  yd. 

Lumber  at  $20  per  thousand 28  cts. 

Carpenter  work  at  30  cts  per  hour..  10 cts. 
Labor  tearing  down  at  15  cts  per  hour  4  cts. 


Total  per  square  yard 42  cts. 


The  Ohio  Board  of  Equalization  for 
Railroad  Property  has  concluded  its  work 
as  to  steam  railroads.  According  to  the 
appraisements  approved  the  total  of  the 
valuation  of  railroad  property  in  the  state 
for  taxation  is  fixed  at  $153,022,132,  an 
increase  of  $4,961,803  over  last  year's  valu- 
ation. 
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Florida  East  Coast  Railway  Extension 

Hy   Howard   I^Kkston* 
I — GE.VEKAL      srriATION. 

The  recent  suspension  of  work  mi  ilic 
Florida  Kast  Coast  Railway's  Key  West 
extension  gives  good  occasion  for  a  re- 
view of  the  work  done  and  an  account  of 
the  work  that  must  be  executed  in  order 
to  complete  the  line. 

Beginning  at  Homestead,  the  track  is 
■completed  and  in  good  order  through  the 


tancc,  llie  balance  of  the  way  tlie  track 
will  be  carried  on  trestles  and  about  2,oco 
it.  of  the  trestlework  is  completed  and 
work  is  now  progressing  on  the  8,000-foot 
trestle  between  the  two  curves  of  the  re- 
verse curve  the  road  makes  between  these 
two  islands.  Across  the  length  of  Long 
Key  (about  4  miles)  a  temporary  grade 
lias  been  constructed  on  which  rails  can 
lie  laid  at  any  time. 
This  brings  us  to  the  Long  Key  Viaduct, 


■■Fig.    1 — First    Passenger    Train    on    F 


E.    C.  Ry.  Extension,  Backing  Down  Onto   Embank- 

ment   ai    Central    Supply    Station.    49    Miles    from    Homestead. 


Everglades  to  Jcwiisli  Creek  {20  miles), 
down  Key  Largo  to  Tavernicr  Creek  (18 
miles),  down  Plantation  Key  and  Upper 
Maticumbe  (11  miles)  ;  in  .ill.  49  miles. 
Passenger  trains  run  over  the  line  to  this 
pomt  on  regular  schedule,  and.  with  tlic 
-exception  of  trestles  between  Plantation 
Key  and  Upper  Maticumbe,  where  solid 
stone  fills  are  to  be  made,  the  roadbed  is 
in  a  condition  to  compare  very  favorably 
with  the  best  roads  in  the  country. 

Below    L^ppcr    Maticumbe    the    track    is 
•completed   for   si.\   miles   to   tlu-   li>wir   cml 


thus  far  the  "Piece  de  resistance''  of  the 
work.  Of  the  180  arches  originally 
planned  for  this  viaduct,  one  hundred  had 
been  completed  on  Aug.  i.  1907,  and  the 
work  was  proceeding  at  the  rate  of  three 
or  four  arches  per  week.  (It  has  been  the 
aim  of  those  in  charge  of  this  work  to 
average  an  arch  per  day,  but  this  has  never 
been  accomplished,  for  the  work  done  dur- 
ing the  current  year,  working  day  and 
night  shifts,  it  has  taken  on  an  average  35 
hours  for  each  arch.)  L'nder  the  original 
pl.in.    there    would    be    only    .So    .irclies    to 


.\t  its  juncture  with  the  viaduct,  this 
would  have  to  be  31  ft.  high.  As  experi- 
ence has  now  demonstrated  the  impractica- 
bility of  doing  this  work  as  originally  de- 
signed, attention  has  been  for  some  time 
given  to  devising  a  plan  for  getting  down 
to  a  lower  level.  The  first  idea  was  to 
gradually  reduce  the  height  of  the  last 
arches  of  the  viaduct,  but  the  plan  now 
favored  is  to  add  forty-four  arches  to  the 
original  number,  thus  adding  about  half  a 
mile  to  the  length  of  the  viaduct ;  these 
last  arches  will  each  be  slightly  reduced 
in  height,  causing  the  grade  on  top  to  de- 
scend at  the  rate  of  0.3  ft.  per  100  ft. 

Nothing  has  been  done  on  this  earth 
■'lill''  of  nearly  four  miles,  but  on  Grassy 
Key  the  roadbed  is  practically  finished,  as 
it  is  also  on  the  five  Crawl  Keys  and  on 
Key  "Vaca  and  Knight's  Key.  Some  work 
remains  to  be  done  in  filling  in  the  chan- 
nels between  these  keys,  and  it  is  simple 
work  and  can  be  done  in  a  short  time. 

.\t  Knight's  Key  Channel  we  come  to 
the  first  difficult  work  on  the  line.  The 
water  here  is  deep  and  entirely  exposed 
to  the  Atlantic  swell,  and  to  all  storms. 
-\t  Long  Key  the  reef  which  forms  the 
outer  side  of  Hawk  Channel  breaks  all  the 
Atlantic  "rollers"  and  the  water  between 
the  reef  and  the  shore  is  never  rough.  So 
that,  except  in  severe  storms,  the  water 
in  which  the  Long  Key  Viaduct  is  being 
constructed  is  quiet  as  an  inland  lake.  But 
at  Knight's  Key  this  outer  reef  has  disap- 
peared, and  the  waters  of  the  Atlantic 
break  upon  the  site  of  the  future  viaduct 
without     hindrance.  The     channef     at 

Knight's  Key  requires  a  concrete  viaduct 
or  bridge  of  some  sort  ".300  ft.  long.  This 
be.gins   on   the  shore  of  Knight's   Key  and 
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Fiq.  2 — Long   Key  Viaduct,  End  of  Completed    Work. 


•of  Lower  Maticumbe,  but  is  only  used  for 
construction  purposes.  The  opening  be- 
tween Lower  Maticumbe  and  Long  Key 
is  four,  miles  wide,  an  embankment  has 
been    thrown    up    for    about    half   this   dis- 


•Ctiattanooga,   Tenn. 


liuish  ,iu<l  at  the  present  rate  these  should 
have  been  finished  by  the  end  of  this  year. 
L'nder  the  original  plan  of  construction 
the  road  is  carried  from  the  end  of  the 
concrete  viaduct  to  Grassy  Key,  a  dis- 
tance of  20,100  ft.,  on  a  dirt  embankment. 


cuds  near  Pigeon  Key.  b'rom  the  end  of 
this  viaduct  the  road  is  to  he  continued 
on  an  earth  embankment  for  about  half  a 
mile,  crossing  Duck  Key  and  joining  onto 
a  viaduct  7.800  ft.  long,  which  is  to  cross 
Moscr   Channel,   thence   by   earth   embank- 
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ment  to  Little  Duck  Key.  This  piece  of 
work  between  Knight's  Key  and  Little 
Duck  Key,  a  distance  of  36,000  ft.,  I  con- 
sider by  far  the  most  difficult  on  the  line. 
It  is  the  only  point  where  the  expression 
"a  railroad  over  the  ocean"  applies.  Look- 
ing west  from  Knight's  Key  in  the  direc- 
tion the  road  is  to  take,  one  can  sec  noth- 
ing but  water,  the  islands  to  which  the 
road  runs  rise  only  a  foot  or  two  above 
the  ocean,  and  have  little  vegetation  on 
them,  so  that  at  the  distance  they  are 
awa\ — nearly  seven  miles — they  arc  visible 
only  to  a  practiced  eye  and  with  the  aid  of 
a  marine  gla?s.  To  the  north  as  well  as 
to  the  south,  nothing  but  water  is  in  sight, 
no  shelter  from  storms  coming  from  any 
direction. 

Continuing  west,  the  line  will  pass  over 
Missouri  and  Ohio  Keys,  to  and  over 
Bahia  Honda  Key,  in  all,  say  3.9  miles  to 
the  Bahia  Honda  Viaduct,  4.950  ft.  long, 
crossing  water  25  ft.  in  some  place?,  and 
over  10  ft.  deep  for  3,000  out  of  the  4,950 
ft.  of  its  length.  The  work  here  will  be 
in  deeper  water,  and  more  exposed  than 
at  Knight's  Key,  but  it  can  be  pushed  out 
from  each  side  of  the  channel,  the  work 
thus  being  at  no  time  more  than  a  half  a 
mile  from  shore.  After  crossing  Bahia 
Honda  Channel  the  line  passes  over  the 
three  West  Summerland  Keys,  a  distance 
of  5,800  ft.,  and  across  Spanish  Harbor 
Channel,  6,100  ft.,  to  Big  Pine  Key,  where 
the  roadbed  has  been  completed  across  the 
island,  a  distance  of  3.4  miles.  Between 
Big  Pine  Key  and  Torch  Key  runs  Pine 
Channel,  just  one  mile  wide  and  varying 
in  depth  from  3  to  6  ft.  Nothing  has  been 
done  to  this  and  the  work,  if  done  as  orig- 
inally planned,  will  be  slow  and  costly,  as 
there  is  practically  no  loose  material  for 
filling.  This  will  necessitate  drilling  and 
blasting  the  coral  rock  so  that  the  dredges 
can  handle  it.  The  roadbed  on  Torch  and 
Ramrod  Keys  is  complete  and  the  fill  be- 
tween the  two  keys  is  about  one-half  done. 
On  Summerland,  Cudjoe  and  Sugar  Loaf 
Keys  the  roadbed  is  practically  completed, 
but  the  waterways  between,  about  two 
miles,  remains  to  be  filled  in.  From  Sugar 
Loaf  Key  into  Key  West,  the  embank- 
ment is  complete  with  the  exception  of  a 
small  fill  between  Saddle  Bunch  and  Big 
Coppitt,  one  between  East  Rockland  and 
Boca  Chica  and  a  mile  and  a  quarter  fill 
between  Boca  Chica  and  Stock  Island.  To 
sum  up,  the  condition  of  the  work  on 
August   1st  was  as  follows: 

Forty-nine  miles  of  road  completed  and 
in  operation :  45.5  miles  roadbed  finished 
ready  for  track,  and  31  miles  of  viaducts, 
bridges  and  embankment,  through  water, 
remaining  to  be  done. 

Thus  f»r  no  work  of  more  than  ordinary 
difficulty  has  been  encountered.  Most  of 
the  work  done  consists  of  grading  on  al- 
most level  ground,  the  embankment  being 
in  no  case  over  9  ft.  high  and  in  general, 
not  exceeding  3  or  4  ft. 
This   would    seem    to   be    a    very    small 
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slii>wiiiK  l(ir  over  two  years'  work  with 
imliinilcd  finds  lo  use.  In  another  article 
1  will  ilescribe  methods  U'cd  on  this  work 
and  wc  may  be  able  to  understand  why  no 
greater  progress  has  been  made  and  why 
all  the  most  difficult  work  remains  to  be 
done. 

David  £.  Evans. 

.\lr  David  E.  Evans,  of  Raltinion-,  one 
lit  the  most  prominent  engineers  and  con- 
tractors of  the  South,  died  at  a  hospital 
in  that  city  after  an  operation  for  peri- 
tonitis. Mr.  Evans  was  a  self-made  man 
of  bright  intellect  and  of  wonderfid  encrcry. 
He  was  identified  in  the  various  indus- 
tries in  the  South  and  had  assisted  greatly 
in   the   upbuilding  of  that  section. 

David  E.  Evans  was  born  at  Por.typridd, 
Wales,  on  November  15,  l<S4g.  His  father, 
Evan  Evans,  was  a  railway  iron  worker. 
Young  Evans  was  educated  in  private 
schools,  and  w-as  then  apprenticed  to  learn 
the  trade  of  engineer  and  machinist.  At 
the  age  of  20,  he  was  made  master  me- 
chanic of  the  TafI  Vale  Iron  Works  of  his 
native  town.  He  afterwards  became  the 
chief  engineer  of  the  Cynmeer  Steam  Coal 
Colliers,  then  superintendent  for  Llewellyn 
and  Cubitt,  Engineers  and  Machinists,  in 
South  Wales.  During  the  Franco-Prussian 
War  Mr.  Evans  served  as  2nd  engineer  on 
the  S.  S.  English  Lizzie  and  ran  the  block- 
ade in  the  River  Elbe. 

In  1880  he  came  to  this  country,  enter- 
ing the  employ  of  the  Brush  Electric  Light 
Co.,  at  Cleveland.  Within  a  few  months 
he  was  sent  out  as  an  engineer  and  elec- 
trician on  the  road  in  charge  of  the  in- 
stallation of  electric  light  plants.  In  this 
capacity  he  installed  the  first  plant  ever 
used  in  Chicago,  at  the  Palmer  House,  and 
also   the   first   plants   erected   at  Rochester, 


.\ccordingiy  ui  iS<ji  he  organized  the 
firm  of  David  E.  Evans  &  Co.,  engineers 
and  contractors,  and  engaged  in  the  gen- 
eral contracting  business,  giving  especial 
attention  to  the  building  of  electric  lines. 
His  company  did  the  overhead  work  as 
.  well  as  the  construction  of  the  tracks.  In 
this    connection    he    carried    out    contracts 


David    E.    Evans. 

for  80%  of  the  original  electric  roads  of 
Baltimore,  and  built  many  lines  in  the 
South,  besi>i^  erecting  electric  light  plants 
in  various  cities  and  towns,  acting  also  as 
advisory  engineer  to  some  cities.  His  com- 
pany took  the  first  contract  for  laying  elec- 
trical conduits  in  the  South.  They  also 
built    such    structures    as    the    Mt.    Roval 


a. 
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Telephone  Co/  and  later  the  Baltimore 
Electric  Co.,  and  the  Wilmington  Light, 
Power  and  Telephone  Co.  The  plants  of 
thcije  companies  were  erected  under  his 
personal  supervision. 

Mr.  Evans'  death  came  when  he  was  in 
hi<  prime,  at  a  time  when  he  was  engaged 
in  luuucruus  enterprises.  .Associated  with 
him  in  the  contracting  business  xyere  his 
son,  Robert  W.  Evans,  and  his  son-in-law, 
Howard  E.  Cook.  He  was  a  director  in  a 
number  of  companies,  vice-president  of  the 
Old  Town  National  Bank  of  Baltimore, 
and  president  of  the  Maryland  Telephone 
Co.  and  the  Baltimore  Electric  Light   Co. 

Mr.  Evans  was  among  the  first  contract- 
ors to  have  his  name  enrolled  as  a  charter 
member  of  the  .American  Society  of  Elngi- 
neering  Contractors,  a  society  in  which  he 
had  expressed  a  deep  interest.  It  would 
seem  a  fitting  tribute  to  this  able  man  that, 
upon  the  organization  of  the  American  So- 
ciety of  Engineering  Contractors,  this  fall, 
the  first  obituary  resolutions  of  the  society 
be  inscribed  to  the  memory  of  David  E. 
Evans. 


The   Collapse   During  Construction  of 
the  Quebec  Bridge. 

Some  Soo  ft.  of  tlie  completed  portion 
of  the  i,8oo-ft.  cantilever  span  of  the  new 
railway  bridge  across  the  St.  Lawrence 
river  about  si.x  miles  above  Quebec,  Can- 
ada, collapsed  on  .\ug.  29.  killing  84  work- 
men. The  collapsed  portion  of  the  struc- 
ture comprised  the  south  cantilever  arm 
562"^  ft.  long  and  some  200  ft.  of  the 
adjacent  suspended  span  which  had  so  far 
been  erected.  .At  the  time  of  this  writing 
no  explanation  has  been  offered  as  to  the 
cause   of    the    failure.      The    work    w^s    in 
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Diagram    Half    Elevation    of   Quebec  Bridge, 


.Auburn  and  .Albany,  N.  Y.  In  1882  he 
was  sent  to  Baltimore  as  superintendent 
and  chief  engineer  of  the  Brush  Co.  In 
1888  lie  became  superintendent  of  the  Bax- 
ter Electric  Motor  Co.,  of  Baltimore.  In 
this  manner  he  was  brought  into  the  con- 
struction field,  as  he  realized  that  the  fu- 
ture power  to  be  used  for  the  street  c?.r 
lines  of  our  cities  would  Ik-  clectricitv. 


Pumping  Station  in  Balliniore  and  the  Gay 
street  car  barn  of  rein.'orccd  concrete. 

Mr.  Evans  was  the  organizer  and  presi- 
dent of  the  Southern  Asphalt  Paving  Co., 
and  laid  pavements  in  numerous  squthern 
cities.  This  company  was  absorbed  by  the 
Barber  .Asphalt   Co. 

In  1859,  Mr.  Evans,  associated  with  Mr. 
Geo.    R.    Webb,    organized    the    Maryland 


the  hands  of  the  contractors,  the  Phoeni» 
Bridge  Co.,  of  Phoenixvillc,  Pa.,  at  the 
time  of  the  failure.  It  was  being  done 
for  the  Quebec  Bridge  &  Railway  Co,, 
with  Mr.  ]•'.  .A.  Hoare  a*  Chief  Engineer 
and  the  veteran  .American  bridge  engineer, 
Mr.  Theodore  Cooper.  M.  .Am.  Soc.  C.  E., 
as  Consulting   Engineer. 

The  new  Quebec  bridge  is  located  about 


September  4,  1907. 
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six  miles  above  the  city  of  Quebec,  Can- 
ada, about  165  miles  below  Montreal  and 
some  500  miles  from  the  sea.  It  was  de- 
signed for  both  highway  and  railway  traffic. 
The  accompanying  diagram  elevation  re- 
produced from  "Engineering  News"  shows 
the  general  outline  and  main  dimensions 
of  the  structure.  The  cantilever  structure 
proper  is  2,800  ft.  c.  to  c.  of  anchor  piers 
and  to  this  are  to  be  added  the  two  214-ft. 
approach  spans  making  a  total  span  length 
of  3,228  ft.  The  bridge  is  designed  to 
carry  between  trusses  two  railway  tracks. 
two  trolley  tracks  and  two  roadways  and 
outside   of  trusses  two   sidewalks. 

Erection  was  begun  in  July,  1905.  The 
shore  arm  of  the  cantilever  was  erected  by 
a  traveler  on  false  works  and  tlie  river 
arm  and  suspended  span  were  being  erect- 
ed without  falseworks  at  the  time  of  the 
collapse. 

The  Quebec  bridge  had  the  largest  sin- 
gle span  of  any  bridge  in  the  world.  Its 
river  span  was  1,800  ft.  between  end  piers, 
or  go  ft.  longer  than  the  longest  spans  of 
the  Forth  Bridge  in  Scotland  and  200  ft. 
longer  than  the  river  span  of  the  Williams- 
burg suspension  bridge  across  the  East 
river  at   New   York   citv. 
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A  Book  of  Instructions   to   Inspectors 
on  Concrete  Work. 

INSTRUCTIONS  TO  INSPECTORS  ON 
REINFORCED  CONCRETE  CONSTRUC- 
TION AND  CONCRETE  DATA.  By  Geo.  P. 
Carver.  Pavson  Pub.  Co..  Beverlv,  Mass. 
Boards,  4x6^  ins.:  pp.  79;  illustiated.    35  cts. 

The  contents  of  this  small  volume  divide 
themselves  into  three  parts:  (i)  The  sets 
of  instructions  to  inspectors ;  (2)  a  collec- 
tion of  miscellaneous  notes  on  concrete, 
and  (3)  a  reprint  of  an  article  by  Mr.  E. 
P.  Goodrich,  M.  Am.  Soc.  C.  E.,  which 
appeared  in  a  recent  issue  of  the  "Engi- 
neering Record."  Altogether  the  instruc- 
tions to  inspectors  comprise  eight  pages  or 
eleven  pages  including  the  reprinted  speci- 
fications for  cement  of  the  American  So- 
ciety for  Testing  Materials.  It  is  obvious 
that  no  very  comprehensive  or  elaborate 
instructions  can  be  given  in  this  limited 
space  and  while  what  the  author  says  is 
good  it  is  not  worked  out  in  the  detail 
and  with  the  explanation  and  illustration 
in  which  it  should  be  worked  out  to  be  of 
wide  value.  In  the  second  part  of  the 
book  we  find  short  sections  on  proportion- 
ing and  mi.xing  concrete,  waterproofing,  de- 
positing concrete  under  water,  concrete 
piles,  concrete  chimneys,  tables  of  safe 
loads  for  columns,  and  several  sections  on 
costs  of  concrete,  forms,  reinforcement, 
building  blocks  and  arch  bridges.  The 
sections  on  costs,  while  nominally  of  most 
interest,  appear  to  be  mostly  estimates  and 
general  assertions  without  quoted  author- 
ity. Regarding  the  third  part — Mr.  Good- 
rich's paper — it  is  as  its  title  indicates, 
"Hints  on  the  Design  and  Execution  of 
Reinforced    Concrete    Works,"    giving    ex- 


plicitly tlie  conclusions  of  an  engineer  of 
considerable  experience  in  reinforced  con- 
crete work  and,  therefore,  conclusions 
bound  to  be  instructive  and  useful.  It 
cannot  be  said  that  the  book  as  a  whole  is 
called  for  by  any  vacancy  in  the  field  of 
concrete  literature,  except  perhaps  in  the 
section  on  instructions  to  inspectors  and 
here  the  author  has  to  our  mind  fallen  far 
short  of  the  possibilities. 

A  Book  of  Plans  for  Mill  Construction. 

DKT.AILS      OF      MILL  CuNSTRUC'I'lON. 

Hy     Hawley     Winoliestor  Morton.     Bates  & 

Cluild  Co..  Boston.  Mass.  Cloth,  iHixlL'  Ins.; 
PI).  2  text.  2b  plates;  $2. 

This  is  essentially  a  book  of  plans,  the 
two  pages  of  text  being  merely  introduc- 
tory to  and  in  explanation  of  the  plates 
that  follow.  These  jilates  give  dimensioned 
details  of  "mill  con.nruction"  buildings  ta- 
ken either  from  work  actually  constructed 
or  from  actual  measurements.  They  com- 
prise seven  plates  of  cast-iron  details,  one 
of  wrought-iron  details,  four  of  door  de- 
tails, one  of  window  details,  four  of  fra- 
ming details,  two  of  stair  details,  and  one 
each  of  cornice,  saw  tooth  skylight,  bath 
chute  and  water  closet  details.  The  plans 
can  be  recommended  as  useful  and  in- 
structive. 

A  Valuable  Reference  Book. 

HENDRICKS'  I'ciMMERCIAL  REGISTER. 
Samuel  E.  Hendricks  Co..  New  York.  N.  Y. 
Cloth.   T>AxlOU    ins.;   pp.   1224;   $10. 

N<i  more  valuable  compendium  of 
names  and  addresses  is  available  than  is 
had  in  this  book.  To  give  figures  there 
are  350.000  names  and  addresses  of  per- 
sons and  firms  engaged  in  or  connected 
with  the  architectural,  mechanical,  engi- 
neering, contracting,  electrical,  iron,  steel, 
mining,  mill,  quarrying  and  other  indus- 
tries. These  names  and  addresses  are 
classified  according  to  occupation  or  busi- 
ness and  also  geographically  by  states  and 
cities.  Altogether  there  are  upwards  of 
15.000    business     classifications. 

An    Important    Treatise   on   Wall  and 
Bin  De  i?n. 

THE'  DESIGN  OF  WALLS.  BINS  AND 
GRAIN  ELEVATORS.  By  Milo  S.  Ketehum. 
Dean  of  the  College  of  Engineering  Univer- 
sity of  Colorado.  The  Engineering  News 
Pub.  Co..  New  York.  N.  Y'.  Cloth.  6x9  ins.; 
pp.   S93;    illustrated;    $4   net. 

In  prefacing  his  book  the  author  very 
truly  says  that  the  need  of  a  systematic 
treatise  on  bin  design  has  long  been  felt. 
His  book  is  an  attempt  to  produce  this 
needed  treatise  and  all  things  considered 
the  attempt  has  been  remarkably  success- 
ful. There  remains  a  great  deal  to  be 
learned  ot  the  action  of  granular  materials 
and  until  much  more  is  known  there  will 
always  be  conflicting  opinion  and  theories 
as  to  whether  these  materials  actually  give 
the  pressures  determined  by  assumption 
and  calculation.  This  means  that  the  as- 
sumptions of  any  writer  will  have  to  bear 
attack  and  the  work  of  Mr.  Ketehum  can- 
not expect  to  be  free  of  this  danger.  If 
we  may  judge  from  the  wording  of  his 
preface,  Mr.  Ketehum  does  not  anticipate 
this   freedom. 


Turning  now  to  the  contents  of  the 
book,  the  author  divides  them  into  three 
parts;  Part  I,  comprising  an  introduction 
and  seven  chapters  on  retaining  walls ; 
Part  II,  being  devoted  to  bins  and  con- 
taining seven  chapters,  and  Part  III,  on 
grain  bins  and  elevators,  containing  six 
chapters.  The  plan  of  treatment  for  each 
part  is  to  present  a  discussion  of  the 
stresses  and  principles  of  design,  follow 
this  with  examples  taken  from  actual  prac- 
tice and  concltide  with  general  data  on 
costs  of  construction.. 

The  volume  begins  with  the  section  on 
retaining  walls,  it  being  considered  by  the 
author  that  a  thorough  knowledge  of  the 
theory  of  this  structure  is  essential  to  a 
correct  understanding  of  the  theory  of 
pressure  in  bins.  An  introductory  chapter 
defines  briefly  the  theories  of  Rankine, 
Weyratich.  Coulomb,  Cain  and  Trautwine 
and  gives  the  nomenclature  used  in  the 
succeeding  disctission.  Rankine's  and  Cou- 
lomb's theories  are  then  presented  in  detail 
in  Chapters  I  and  II.  Chapter  III  dis- 
cusses the  design  of  masonry  wall?  and  in 
Chapter  \y  the  author  presents  a  full  dis- 
cussion of  reinforced  concrete  retaining 
wall  design  illustrated  by  several  problems. 
Chapter  V  summarizes  the  expeiimenlj 
made  on  retaining  walls  by  Leygue,  Baker, 
Goodrich  and  others  and  draws  conclu- 
sions from  them.  A  number  of  well  se- 
lected examples  on  retaining  walls  illus- 
trated by  detail  drawings  is  given  in  Chap- 
ter VI.  Chapter  VII  contains  about  eight 
pages  of  data  on  the  cost  of  retaining 
walls,  taken  from  various  sources  includ- 
ing Gillette's  "Hand  Book  of  Cost  Data" 
and  Mr.  James  W.  Beardsley's  papers  on 
the  retaining  wall  work  for  the  Chicago 
Drainage   Canal. 

Part  II  opens  with  a  chapter  describing 
and  illustrating  the  common  types  of  coal 
and  ore  bins.  Stresses  in  bins  are  then  dis- 
cussed in  detail  in  a  chapter  of  some 
36  pages,  then  follows  a  short  chapter  on 
experiments  on  pressures  on  bin  walls  and 
another  and  longer  chapter  on  design  of 
bins.  Chapter  XII  gives  examples  and 
details  of  steel  and  reinforced  concrete 
bins  and  Chapter  XIII  closes  the  dis- 
cussion with  statements  of  the  cost  of  bin 
construction.  This  section  of  the  book  is 
profusely  illustrated  with  diagrams,  stress 
sheets  and  shop  drawings  of  details.  There 
are  also  many  tables  of  data  for  use  in 
bin  calculations. 

The  same  line  of  treatment  is  followed 
in  Part  III  on  grain  bins  and  elevators 
as  is  followed  in  Part  II  and  outlined 
above.  Types  of  bins,  stresses,  experi- 
mental, investigations,  design,  examples  of 
construction  and  costs  are  taken  up  in 
the  order  named.  In  this  section  also  the 
author  makes  profuse  use  of  illustrations 
and  tables. 

The  publisher's  work  on  the  book  is 
generally  good  both  in  the  matter  of  typo- 
graphy and  in  that  of  illustration.  There 
is   an  adequate  index. 
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Catalogs  Worth  Having. 

I'ligiiicirs  and  contractors  should  have 
on  lllc  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  If  anything 
not  described  in  our  columns  is  wanted  tell 
us  its  name,  otherwise  just  send  us  the 
numbers  of  the  catalogs  wanted,  with  your 
name,  on  a  postal  card,  and  we  will  for- 
ward the  request  to  the  manufacturers,  thus 
enabling  us  to  give  them  indisputable  proof 
tlial  our  readers  are  interested  in  their 
products.  Vou  will  confer  a  favor  on  us, 
therefore,  if  you  will  order  your  catalogs 
through   us. 

No.  n:!2;i.  Engineering  Instruments. — H. 
Secllg  &  Son  Va..    rllH-a);i>.   III. 

This  is  a  well  writton  (ipsoriptive  cata- 
log of  the  select  line  of  transits,  levels,  rods, 
tapes,  tripods,  barometers,  cumpassos  and 
their  fittings  manufactured  by  the  fli  m  nam- 
ed. There  are  sections  describing  the  care 
and  adjustment  of  instruments.  Among  the 
Instruments  shown  and  worthy  of  special 
mention  is  a  patent  improved  telescope  eye 
level  for  which  several  advantages  are 
claimed  and   which   is  described  in  detail. 

Xo.  0330.  Road  Rollers.— The  Port  Huron 
Co..   Port   Hunm.   Mich. 

This  pamphlet  gives  some  brief  and  inter- 
esting notes  on  the  history  of  macadam  roads 
and  describes  and  illustrates  the  various 
patterns  of  the  "Powerful"  roller  manufac- 
tured by  the  firm  named.  Sectional  drawings 
are  shown  of  the  boiler  and  cylinders  and 
each  of  the  other  mechanical  parts  is  de- 
scribed in  detail.  Methods  of  road-making, 
using  the  "Powerful"  roller,  are  described. 

No.  0331.  Grinding  Wheels  and  Machinery. 
— Norton    Co.,    Worcester.    Mass, 

This  catalog  besides  giving  the  dimejisions, 
shapes  and  prices  of  the  large  line  of  grind- 
ing wheels  made  tiy  the  firm  named,  con- 
tains a  large  amount  of  useful  information 
regarding  the  composition,  manufacture,  use 
and  care  of  such  wheels.  Complete  grinding 
machines  are  also  listed  and  described.  The 
catalog  is  an  excellent  one. 

No.  0332.  Electrical  Appliances  and  Ma- 
chinery.— General  Electric  Co.,  Schenectady, 
N.   Y. 

The  bulletins  included  in  this  list  describes 
and  illustrate  Tungsten  lamps  for  street  se- 
ries lighting,  manhole,  fire  boxes,  circuit 
breakers,  insulated  plant  switchboard  pan- 
els with  fuses,  electric  hoists  and  engine 
type  continuous  current  generators.  In  the 
bulletin  on  electric  hoists  the  company  de- 
scribes and  illustrates  single  and  double- 
drum  hoists,  with  single  and  double  motors, 
operated  by  continuous  current  and  made 
In  a  variety  of  sizes  and  patterns. 

No.  0333.  Air  Compressors. — The  Ameri- 
can  Well   Works,    Aurora,    111.   ' 

The  air  compressors  described  and  illus- 
trated In  this  bulletin  are  of  types  designed 
particularly  for  the  operation  of  air  lift 
pumping  plants.  They  comprise  both  verti- 
cal and  horizontal  simple  and  duplex  com- 
pressors. Dimensions,  weights  and  capaci- 
ties of  the  several   machines  are  given. 

No.  0334.  Concrete  Mixer. — The  Knicker- 
bocker   Co.,    Jackson.    Mich. 

The  mixer  described  in  this  catalog  Is 
known  as  the  Coltrin  mixer  and  is  of  the 
continuous  type,  consisting  of  a  long  cy- 
lindrical shell  In  which  a  set  of  screw  blocks 
mounted  on  an  axial  driving  shaft  is  mount- 
ed. 

No.    0335.     Simplex     Concrete     Piles The 

Foundation    Co.,   New    York,   N.   Y. 

The  standard  Simplex  pile  construction 
consists  in  driving  a  steel  shell  with  a  cast 
Iron  or  concrete  point  and  filling  this  shell 
wltlv  concrete  gradually  withdrawing  the 
shell  as  the  concrete  is  placed.  This  pamph- 
let describes  the  construction  in  detail, 
shows  various  examples  of  work  done  and 
discusses  evils.  It  also  describes  the  spe- 
cial piles  known  as  the  Simplex  molded  pile. 
Simplex  wharf.  Simplex  jointed  pile  and 
other  special  idles. 

No.  0336.  Reinforced  Concrete. — Trussed 
Concrete   Steel   Co.,  Detroit,   Mich. 

This  pamphlet  is  written  to  present  the 
advantages  of  reinforced  concrete  for  hotel, 
apartment  house  and  residence  construction. 
It  Illustrates  and  describes  a  number  of  such 
structures  and  discusses  speed  of  erection, 
noiseless  construction,  wind  and  dust  proof 
and  sanitary  qualities,  adaptability  to  archi- 
tectural  decorations,    and   flreproofness. 


No.  0337.  Contractors'  Tents.— ZIttloseii 
Mfg.    Co.,    St.    Louis,    Mo. 

This  company  manufactures  a  complete 
line  of  canvas  goods,  making  a  specialty  of 
contractors'  tents,  carpenters'  and  mechan- 
ics' aprons,  leggings,  jumpers  and  overalls. 
The  tents  include  all  sizes  and  types  and 
this  catalog  gives  sizes,  capacities,  prices, 
etc. 

No.  0338.  Oil  Engines. — De  Iai  Vergne  Ma- 
chine Co..   New    York.   X.   Y. 

This  pamphlet  describes  and  illustrates  the 
construction  of  the  Hornsby-Akrovd  oil  en- 
gine and  shows  Its  application  'to  power 
plants,  electric  lighting  stations,  pumping 
plants,  refrigerating  plants,  lighthouses  and 
other  uses.  The  descriptions  and  illustra- 
tions are  excellent  and  give  .i.  clear  Idea  of 
tlie   engine  and   its  apiilication. 

No.  0339.  Elevating  Grader.— Russel  Grad- 
er Manufacturing  Co.,    Minneapolis,   Minn. 

The  elevating  grader  described  in  this  cat- 
alog has  the  elevating  belt  operated  by  a 
gasoline  engine  mounted  on  the  frame,  thus 
reducing  the  number  of  teams  required  to 
operate  the  machine.  It  is  operated  with 
chain  drive,  has  extension  tires  for  soft 
ground  and  is  operated  by  two  men,  a  driver 
and  an  operator. 

No.  0340.  Concrete  Mixers. — Eureka  Ma- 
chine Co.,   Jackson.    Mich. 

The  Eureka  mixer  described  in  this  pamph- 
let is  of  the  continuous  trough  type  with  au- 
tomatic charging  apparatus,  and  is  espe- 
cially adapted  to  sidewalk  and  paving  work. 

No.  0341.  Filters.- Philadelphia  Water  Pur- 
ification  Co..    Philadelphia.    Pa. 

The  Hungerford-Elfreth  filter  described  in 
this  pamphlet  is  of  the  mechanical  type 
and  is  intended  particularly  for  private 
houses,  hotels,  factories  and  institutional 
buildings,  though  made  also  for  municipal 
water  supply.  The  several  types  of  filter 
are  described  and  illustrated  and  their  care 
and    operation    explained. 

No.  0342.  Locomotives  and  Cars. — Hicks 
Locomotive   &    Car   Works,    Chicago,   III. 

This  book  contains  a  brief  history  and  de- 
scription of  the  Hicks  works  and  a  large 
number  of  handsome  illustrations  of  loco- 
motives and  cars  turned  out  during  the  last 
year. 

No.  0343.  Twisted  Steel  Reinforcement. — 
Buffalo  Steel  Co..   Tonawanda.  N.    Y. 

This  circular  illustrates,  gives  sizes  and 
discusses  the  advantages  of  twisted  high 
carbon  steel  bars  for  concrete  reinforcement. 
The  company  named  makes  a  specialty  of 
keeping  in  stock  redy  for  immediate  ship- 
ment all  sizes  of  these  bars. 

No.  0334.  Road  Machinery. — Indiana  Road 
Machine  Co..  Fort  Wayne,   Ind. 

This  is  a  good  example  of  descriptive 
catalog  work.  Each  machine  is  illustrated 
and  described  clearly  and  in  sufficient  detail 
to  explain  its  construction  and  operation  and 
to  bring  out  tlie  advantages  claimed.  The 
line  includes  road  machines,  rock  crushers, 
road  rollers,  port.ible  crushing  plants  and 
stone  bins,  screens,  elevators,  portable  en- 
gines, wheeled  and  drag  scrapers,  plows, 
dump  cars  and  wagons,  rock  drills,  and  ele- 
vating graders. 


Personal. 

Mr.  William  T.  Blunt.  M.  Am.  Soc.  C.  E., 
has  resigned  as  engineer  for  G.  H.  Breyman 
&   Bros..    Contractors.    Boston.   Mass. 

Mr.  Hiram  J.  Slifcr  has  opened  an  office  as 
consulting  civil  engineer,  specializing  in 
steam  railway  practice  at  37-43  Wall  St., 
New  Y"ork  city. 

Mr.  Alex.  E.  Kastl.  124  Walnut  street. 
Clinton.  Mass..  has  been  .appointed  Assistant 
Engineer  in  ch.arge  of  section  bv  the  Board 
of  Water  Supply  of  New  York  City. 

Mr.  William  De  Nyse  of  Long  Branch, 
N.  J.,  died  .at  his  home  ,\ug.  21.  aged  52 
>"ears.  Mr.  Wyse  was  a  civil  engineer  and 
was  prominent  in  New  Jersey  road  building. 

Mr.  H.  R.  Mauby.  heretofore  Assistant 
Engineer  of  the  Nashville  Terminal  Co., 
Nashville,  Tenn..  has  been  appointed  En- 
gineer, succeeding  Mr.  E'.  G.  HoUaday,  re- 
signed. 

Mr.  P.  B.  Maltby.  M.  Am.  Soc.  C.  E.. 
Principal  Assistant  Engineer  Panama  Canal, 
has  resigned  to  become  Chief  Engineer  for 
Dodge  &  Day,  engineers  and  constructors 
of   Philadelphia,   Pa. 

Prof.  E.  B.  Homer,  for  the  past  six  years 
Director  of  the  Rhode  Island  School  of  De- 
sign, has  resigned  that  position  and  has  be- 
come associated  with  Clarke  &  Howe,  Ar- 
chitects,   of  Providence.  R.   I. 


Mr.  Avery  P.  Eckerl  has  been  appointed 
General  Sales  Manager  of  the  Duplex  Metals 
Co..  manufacturers  of  Monnot  copper-clad 
products.  Mr.  Eckert's  headquarters  will  be 
at  208  5th  avenue.   New  York  City. 

Mr  A.  W.  Galbreath  of  the  Engineering 
Department  of  the  Vandalla  H.  K.,  hereto- 
fore located  at  Loganspcjrt.  ind..  has  been 
transferred  to  the  St.  Louis  Division  of  the 
above  road,  with  headquarters  at  Terrt 
Haute.  Ind. 

Prof.  L.  G.  Carpenter,  Director  of  the 
State  Agricultural  College  of  Colorado,  Fort 
Collins.  Colo.,  has  been  retained  by  the 
Provincial  Government  of  British  Columbia 
to  investigate  various  engineering  problems, 
particularly  those  intended  to  furnish  re- 
lief from  difficulties  due  lo  existing  water 
conditions. 

Mr.  Bernard  J.  McGrann,  a  well  known 
contractor,  died  August  28  at  his  home  In 
Lancaster,  Pa.,  aged  70  years.  He  built  the 
Catawlssa  extension  to  Williamsport.  the 
bridge  across  the  Delaware  River  at  Yard- 
leyville  and  the  railroad  from  Pittsburg  to 
Youngstown  to  connect  with  the  Vandeibilt 
system. 

Mr.  T.  K.  Legar^.  formerly  Assistant  City 
Engineer  of  Columbia,  S.  C,  and  Mr.  A.  E. 
Legar^.  formerly  iii  charge  of  electric  rail- 
way surveys  for  the  South  Carolina  Public 
Service  Corporation,  have  opened  offices  at 
1422  Main  street.  Columbia.  S.  C,  where 
they  will  engage  in  practice  as  Consulting 
Civil  Engineers. 

Mr.  Wilbur  J.  Watson  has  resigned  as 
Bridge  Engineer  of  the  (Jsborn  Engineering 
Co.  and  has  opened  offices  in  the  Citizens' 
building,  Cleveland.  O..  where  he  will  en- 
gage in  private  practice  as  a  specialist  in 
design,  inspection  and  construction  of 
bridges,  buildings  and  special  structures  of 
steel  and  reinforced  concrete. 

Mr.  H.  W.  Durham  has  resigned  his  posi- 
tion as  Resident  Engineer  at  Panama  for 
the  Isthmian  Canal  Commission  and  has  ac- 
cepted a  position  with  Wm.  Barclay  Parsons 
of  New  Y'ork  City.  Jlr.  Durham  will  be  In 
charge  of  preliminary  work  on  the  Cape  Cod 
Canal.  Massachusetts,  and  will  have  his 
headquarters   at    Sandwich,    Mass. 

Col.  Amos  Stickney,  Corps  of  Engineers, 
was  retired  from  the  arm\'  on  August  28. 
with  the  rank  of  Brigadier-General,  he  hav- 
ing reached  the  age  limit.  Colonel  Stickney 
was  born  in  Missouri  and  appointed  from 
New  York.  After  the  civil  war,  in  which  he 
served  in  1864  and  1865,  he  was  resident 
of  the  Mississippi  River  Commission  and 
of  the  Missouri  River  Commission.  He  was 
also  in  charge  of  liver  and  harbor  improve- 
ments work  at  New  York.  On  June  4  he  re- 
tired as  engineer  officer  of  the  Atlantic  di- 
vision. 

Prof.  E.  R.  Dewsnap  has  been  appointed 
Professor  of  Railroad  Aoministration  and 
Management  at  the  University  of  Illinois. 
Prof.  Dewsnap,  born  in  England  of  American 
parents,  was  educated  at  the  University  of 
Manchester  and  at  the  Royal  Technical  Col- 
lege of  Manchester.  After  graduation  he 
spent  considerable  time  studying  the  opera- 
tion, construction  and  management  of  rail- 
roads in  the  United  Kingdom,  in  France,  and 
in  Germany,  and  was  for  a  time  an  official 
on  an  English  railway.  Three  years  ago  he 
came  to  take  charge  of  the  railroad  course 
at  the  University  of  Chicago. 

Mr.  Nelson  A.  Sager.  E'ngineer  in  Charge 
of  the  Intercepting  Sewer  Division  of  the 
City  of  Chicago.  111.,  died  August  30,  at  his 
home  in  that  city,  aged  53  years.  Mr.  Sager 
was  born  in  Port  Hope.  Ont..  and  came  to 
Chicago  fifteen  years  ago.  He'  had  treen 
connected  with  the  intercepting  sewer  de- 
pai'tment  for  the  past  twelve  years;  previous 
to  that  he  was  engaged  in  railroad  and  other 
engineering  works,  among  whii-h  the  con- 
struction of  the  World's  Columbian  Exposi- 
tion in  1893  may  be  mentioned.  At  the  time 
of  his  death  Air.  Sager  was  in  full  charge 
of  the  Intercepting  Sewer  Division  of  the 
City  of  Chicago. 

Mr.  John  C.  Ostrup.  M.  Am.  Soc.  C.  E.. 
has  been  anppointed  to  fill  the  Chair  of 
Structural  Engineering  at  the  Stevens  In- 
stitute of  Technology.  Hoboken.  N.  J.  Prof. 
Ostrup  is  a  graduate  i)f  the  PoI.\technic 
Scliool  in  Copenhagen,  and  later  took  a  post 
graduate  course  at  the  Chicago  Engineering 
School,  and  has  had  .a  large  and  varied  ex- 
perience in  important  work  extending  over 
17  years.  He  was  for  five  years  in  charge 
of  the  office  work  and  design  of  the  Lake 
Street,  the  Northwestern  and  the  Union 
Elevated  railways  of  Chicago  during  their 
construction,  and  afterwards  Designing  En- 
gineer of  the  Boston  Elevated  R.  R.  dur- 
ing its  building.  Upon  its  completion  he 
went  Into  private  practice  for  four  years  and 
has  since  for  the  past  two  years  designed 
many  important  structures  and  bridges  for 
the  American  Bridge  Co.   In  New  Y'ork. 


September  4,  1907. 
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We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will 
he  especially  acceptable. 

BIDS  ASKED, 

Bridges. 
Bids  See 

Open.  Issue. 

Sept.    4.  Rahway,   N.   J Aug.  28 

Sept.   4.  Vicksburg,    Miss Aug.  28 

Sept.    4.  Winnipeg,   Man Aug.  28 

Sept.   4.  Glasgow,    Mont July  31 

Sept.    4.  Columbus,  O Aug.  21 

Sept.    4.  Smith's  Landing.   \.  J Sept.  4 

Sept.    4.  Bynum,  Mont Sept.  4 

Sept.    4.  Warrensburg,   Mo Sept.  4 

Sept.    S.Eaton,    O Aug.  28 

Sept.    5.  Ottawa,   Ont Sept.  4 

Sent.    5.  Long  Island  City,  L.  L,  N.  Y., 

Sept.  4 

Seot.    5.  Jefferson,    Mo Sept.  4 

Sept.   9.  Wichita,    Kan Aug.  28 

Sept.   9.  Laurel   Springs    Aug.  28 

Sept.    9.  Paquemine,    La Aug.  14 

Sept.  10.  Yo  Semite,  Cal Aug.  28 

Sept.  II.  Philadelphia,    Pa Sept.  4 

Sept.  13.  Lorain,    O Sept.  4 

Sept.  13.  Dunbar,    Neb Sept.  4 

Sept.  14.  Cleveland,    O Aug.  28 

Sept.  16.  .^din,    Cal -\ug.  28 

Sept.  16.  Madera,  Cal Aug.  14 

Sept.  18.  Houston,   Te.xas    Sept.  4 

Sept.  23.  Newark,    O Sept.  4 

Sept.  31.  Guthrie,  Okla Sept.  4 

Sept.  30.    Santiago,  Chile July  17 

Oct.    15.  Dunrea,    Man Sept.  4 

Oct.    19.  Canton.  China   Sept.  4 

Buildings 

4.  New  London,  Conn Aug.  28 

4.  .\lbanv,  N.  Y Aug.  28 

4.  Quincv,  Mass July  31 

5.  Evansville,  Ind Aug.  7 

5.  Columbia,   S.  C Aug.  28 

5.  Geneva,   N.   Y Aug.  28 

5.  New  York,  N.  Y Sept.  4 

5.  Newcastle,    Ind Sept.  4 

'9.  Cleveland,  O Aug.  21 

6.  Liberal,   Kans Sept.  4 

9.  Roulette,    N.   D Sept.  4 

9.  Kingston,    Ont Sept.  4 

9.  North  Grosvenor  Dale.  Conn., 

Sept.  4 

10.  Shrevesport,   La Aug.  28 

10.  Whitesboro,   N.    Y Aug.  28 

ID.  Kansas  City.  Mo Sept.  4 

10.  Forsvth.    Ga Sept.  4 

II.  Eureka.    Cal Aug.  14 

1  r.  New  York.  N.  Y Sept.  4 

12.  Marianna,    Fla Aug.  28 

12.  Rome.  N.  Y Aug.  28 

12.  Fort  Sam  Houston.  Te.x.  .  .Sept.  4 
n.  Park   Rapids.    Minn Sept.  4 

13.  Chicago,    111 Sept.     4 

14.  Hudson,  N.  Y Aug.  28 

14.  Washington.  D.  C Sept.  4 

15.  Owcn^ville.   Ind Sept.  4 

16.  Washington.  D.  C Aug.  28 

16.  Pittsburg,   Pa Aug.  7 
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Sept. 
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Sept. 

Sept. 


Sept.  16.  Buffalo,    N.    Y Aug.  7 

Sept.  16.  Pullman,    Wash Sept.  4 

Sept.  17.  Lawrence,    Kan Aug.  28 

Sept.  17.  San    Francisco,   Cal Aug.  14 

Sept.   19.  Muscatine,  la Aug.  14 

Sept.  23.  Cedar   Rapids,   la Aug.  14 

Sept.  24.  Hamilton,  O Aug.  2! 

Sept.  30.  Selma.    Ala .^ug.  28 

Oct.     I.  Eau   Claire,   Wis Aug.  28 

Oct.       I.  Pensacola,  Fla Aug.  21 

Oct.      I.  Indianapolis,    Ind Sept.  4 

Oct.      I.  Indianapolis.    Ind Sept.  4 

Oct.     7.  Baltimore,    M(\ Aug.  28 

Roads  and  Streets. 

Sept.    4.  Bloomington,    Ind Aug.  28 

Sept.    4.  Providence,  R.  I -^ug.  28 

Sept.   4.  Elmira,  N.  Y Aug.  28 

Sept.    4.  New  York,  N.  Y Aug.  28 

Sept.    4.  Providence,  R.  I Aug.  28 

Sept.    4.  Buffalo,    X.    Y Sept.  4 

Sept.    4.  Portsmouth,    O Sept.  4 

Sept.    5.  Carrollton.    O .\ug.  28 

Sept.    5.  New  York.  N.  Y Sept.  4 

Sept.    5.  Monroe,   X.   Y Sept.  4  . 

Sept.    5.  Bergholtz,    O Sept.  4 

Sept.    5.  El   Reno,   Okla Sept.  4 

Sept.    5.  Johnson  City,   Tenn Sept.  4 

Sept.    5.  Mt.    Vernon,    Ind Sept.  4 

Sept.    5.  Dallas.   Texas    Sept.  4 

Sept.   5.  Kansas   City,    Mo Sept.  4 

Sept.    5.  Kansas    City,    Mo Sept.  4 

Sept.    6.  Decatur,    Ind Mxg.  28 

Sept.    6.  Janesville,    Wis Sept.  4 

Sept.    6.  Mt.    Vernon,    Ind Sept.  4 

Sept.    6.  Champaign.   Ill Sept.  4 

Sept.    6.  St.    Paul,    Minn Sept.  4 

Sept.    6.  Bluffton.    Ind Sept.  4 

Sept.    6.  Indianapolis,    Ind Sept.  4 

Sept.    6.  Cumberland,   Md Sept.  4 

Sept.    6.  West   Allis,   Wis Sept.  4 

Sept.    7.  Washington,   Ind Sept.  4 

Sept.    7.  Terre   Haute,  Ind Sept.  4 

Sept.    9.  De  Land,  Fla Sept.  4 

Sept.   9.  El    Paso,   Texas Sept.  4 

Sept.    9.  Chicago,    111 Sept.  4 

Sept.    9.  La    Porte,   Ind Sept.  4 

Sept.  10.  Cleveland  Heights,  O Sept.  4 

Sept.  II.  Bridgeton,    N.   J Aug.  28 

Sept.  II.  Cincinnati,   O Aug.  28 

Sept.  II.  Cleveland,  O Aug.  21 

Sept.  II.  Cleveland,  O .'^ug.  21 

Sept.  12.  Cincinnati,   O Aug.  28 

Sept.  12.  Silvcrton,   O Sept.  4 

Sept.  12.  Marietta,    O Sept.  4 

Sept.  13.  Des   Moines,   la Aug.  28 

Sept.  13.  Madison,    Wis .^ug.  28 

Sept.  n.  Cincinnati.    O Sept.; 

Sept.  14.  St.  Moultrie.  S.  C Aug.  28 

Sept.  16.  Euclid,    O Sept.  4 

Sept.  16,  St.   Paul,    Minn Sept.  4 

Sept.  20.  Rockville.    Ind Aug.  28 

Sept.  18.  Cincinnrti,   O Sept.  4 

Sept.  20.  Frankfort.   Ind Sept.  4 

Sept.  24.  Lebanon,    Ind Sept.  4 

Sewers. 

Beloit,   Wis Aug.  28 

Sumter.  S.   C .A.ug.  28 

Monessen,  Pa Aug.  21 

New  York,   N.   Y Sept.  4 

Johnson   City.  Tenn Sept.  4 

Cedar   Rapids.   la Sept.  4 

Kansas   City.   Mo Sept.  4 

Bozeman,   r^Iont.    Sept.  4 

Iowa   Citv.   la Aug.  7 

Olean.   N.  Y Sept.  .' 

Seattle.    Wash Sept.  4 

Bryant,   S.   D Aug.  28 

St.  Paul,  Minn Sept.  4 

New  Orleans.  La Jury  it- 
New  York.  N.  Y Sept.  4 

Hoboken,  N.  J Sept.  4 

Phikdelphia.    Pa Sept.  4 

Chicago.  Ill Sept.     4 

Des  Moines,  la Aug.  28 

Lake  Mills.  Wis Aug.  21 

Linton.   Ind Sept.  4 


Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 


Sept.  16.  Chattanooga,  Tenn Sept.  4 

Sept.  16.  Canton,   O Sept.  4 

Sept.  17.  South  Orange,  N.  J Sept..* 

Sept.  19.  Canton,    Miss Sept.  4 

Sept.  19.  Logus,    Me Sept.  4 

Water  Supply. 

Sept.     4,  New  Orleans,  La July     3 

Sept.    4.  Cazcnovia,   N.   ^' Sept.  4 

Sept.    5.  Bellevue,   O .Aug.  28 

Sept.    5.  Leeslnirg,   O Sept.  4 

Sept.    6.  Montreal,  Que Aug.  14 

Sept.    7.  Pensacola,  Fla .Aug.  21 

Sept.    9.  Orange,    N.    J Aug.  28 

Sept.    9.  Stambangh,   Mich Sept.  4 

Sept.  10.  Decorah,   la Sept.  4 

Sept.  14.  Norfolk,   Va Aug.  21 

Sept.  20.  Canon  City,  Colo Sept.  A 

Sept.  27.  Washington,   D.   C Sept.  4 

Miscellaoeous. 

Sept.     4.  Baltimore,  Md., 

Disposition  of  Garbage,  .Aug.  21 
Sept.    9.  West    Point,    N.   Y., 

Emplacements,  .Aug.  28 
Sept.    5.  Boston,   Mass., 

Tunnel  Work,   Sept.  4 
Sept.    5.  Buffalo,  N.  Y., 

Pier  Work,  Sept.  4 
Sept.  10.  Philadelphia,   Pa., 

Lighthouse  Superstructure,  .Aug.  28 
Sept.  10.  Fairport,  O., 

Breakwater,  Aug.  14 
Sept.  10.  Cleveland,   O., 

Breakwater,  Aug.   14 
Sept.  10.  Bar  Harbor,  Me., 

Breakwater,  Aug.  21 
Sept.  II.  Cincinnati,  O., 

Dike  and  Dam,  .Aug.  21 
Sept.  12.  Milieu,  G.  A., 

Electric  Light  and  Water  Plant,  -Aug.  28 
Sept.  14.  Xapanoch,  N.  V.. 

Power  House,  Sept.  4 
Sept.  16.  Stockton.  Cal., 

Bulkhead.  .Aug.  28 
-Sept.  19.  Boston.  Mass., 

Wrecking  Work,  Sept.  4 
Sept.  21.   Portsmouth,  N.  H., 

Power  House,  Sept.  4 
Sept.  26.  Fort  Dupont.  Delaware  Citv,  Del. 
Freight    Wharf,  Sept.     4 
Sept.  30.  Washington,  D.  C, 

Search   Light   Outfit,  Aug.  7 
Oct.      I.  Winnipeg,  Man.. 

Hydro-Electric  Station.  Sept.  4 
Oct     5.  Franklin  Shoals,  Ark., 

Lock  and  Dam,  .Aug    7 
Oct.     5.  Mobile,  Ala., 

Locks   and   Dams.  .Aug.   14 
Oct.      5.  Franklin.,  Ark.,  .Aug.   14 

Oct.      5.  Vicksburg,  Miss., 

Lock  and  Dam.  .Aug.   14 

Excavation,  Earth  and  Rock. 

Sept.     4.  Providence    R.  I.. 

Dredging,  Aug.  7 
Sept.     4  Norfolk.  Va.. 

•     Dredging,  Aug.  14 
Sept.     4.  Providence,  R.  I., 

Dredging,  Aug.  14 
Sept.    4.  Woonsocket,  S.  D.. 

Drainage  Ditch,  .Aug.  21 
Sept.     5.  Seattle,  Wash., 

Dredging,  .Aug.  14 
Sept.    5.  Plaqueniine.  La.. 

Earth  Filling.  Sept.  4 
Sept.    6.  Boston.  Mass.. 

Dike  Work,  Sept.  4 
Sept.     7.  Little  Rock,  Ark.. 

Dredging.  Concrete  Conduit,  Aug.  21 
Sept.     7.  Washington,  D.  C, 

Dredging,  Aug.  21 
Sept.    7.  New  London,  Conn.. 

Dredging,  .Aug.  21 
Sept.    9.  Honolulu.  T.  H.. 

Dredging.  Sept.  4 
Sept  ID.  Siblev,  la.. 

Ditch    Wojk,  July  31 


J() 


ENGINEERING-CONTRACTING 


\ol.  XXVIII.     No.  lo. 


Sept.  10.  New  Orleans,  La., 

Dredging,  Ang.  21 
Sept.  10.  Patton.   Cal., 

Storm  VValer  Channels,  Ang.  28 
Sept.  II.  Bradley,   Ark., 

Levee  Work,  Ang.  28 
Si-pi    11-12  Rstherville,  la.. 

Ditch  Work,  Sept.  4 
Sept.   12.  Rich,  111. 

Drainage  Ditches,  .Ang.  28 
Sept.  14.  Monltrieville,  S.  C, 

Dredging.  Filling  In..  .-\uj;.  28 
Sept.  16.  Plaqneminc.  La.. 

Kartli  rilling.  Sept.  4 
Sept.  16.  Newport,  R.   I.. 

Drill  Ground,   Sept.  4 
Sept.  17.  Clayton,  Mich.. 

Drain,  Sept.  4 
Sept.  18.  Seattle.  Wash.. 

Dredging.  Sept.  4 
Sept.  ig.  Gardner,  Me.. 

Dredging,  .Aug.  28 
Sept.  30.  New  York,  N.  Y., 

Dredging  and  Rock  Removal,  Sept.  4 
Oct.     7.  Detroit.   Mich., 

Excavating,  Sept.  4  • 
Oct.     8.  Detroit,  Mich., 

Dredging,  Sept.  4 
Oct.    10.  Pcterboro,  Ont., 

Canal.  Sept.  4 

Materials.  Machines.  Supplies, Tools    Etc 

Sept.     5.  River  Falls,  Wis., 

Fire  Hose.  Ang.  21 
Sept,   8,  Louisville,   Ky., 

Pumping   Engines,  July  31 
Sept.    ().  New  York,  N.  Y.. 

Lumber.  Pipe-Fittings,  etc.,  Sept.  4 
Sept.  to.  Rock  Island,  111., 

Lumber,  Sept.  4 
Sept.  10.  Buffalo.  N.  Y., 

Pumps.  Sept.  4 
Sept.  12.  Jefferson  Barracks,  Mo.. 

Boilers,  Sept.  4 
Sept.  13.  Lawrenceburg,  Tenn., 

Machinery,  Sept.  4 
Sept.  14.  Manila,    P.    L, 

Valves,   Gates,  July  31 
Sept.  14.  New  York,  N.   Y.. 

Motor  Generator  Sets,  Aug.  28 
Sept.  17.  New  Orleans,  La.. 

Lumber  and  Piling,  Sept.  4 
Sept.  25.  Washington.  D.  C, 

Machinery,  Sept.  4 
Sept.  .^o.  Cincinnati,  O., 

Dredging,  Sept.  4 
Sept.  ,?o.  Los  Angeles.  Cal.,  Water 

Pipe  and  Pumping  Machinery,  Sept.  4 
Sept.  30.  West  Point,  N.  Y. 

Gas  and  Electric  Fixtures,  Sept.    4 
Oct.    15.  Honolulu,  T.   H., 

Materials,  Sept.  4 

BIDS  ASKED. 
Bridges. 

Items    Arranged    Alphabeticall.v    by    Stales. 

Jefferson,  Mo. — Bids  are  asked  until 
Sept.  5  for  constructing  a  steel  highway 
bridge  over  the  North  Moreau  Creek,  at 
Rock  House  Ford.  The  structure  is  to 
consist  of  one  through  steel  truss  span  177 
ft.  in  length  and  six  approach  spans  each 
30  ft.  in  length.  E.  F.  C.  Harding  is 
County  Commissioner. 

IVairenburg,  Mo. — Bids  are  asked  by 
David  Mohler,  County  Bridge  and  Road 
Commissioner,  until  Sept.  4,  for  the  con- 
struction of  various  steel  bridges. 

Byrum.  Mont. — Bids  are  asked  by  the 
Board  of  County  Commissioners  until  10 
a.  m..  Sept.  4,  for  the  construction  of  a 
bridge. 

Dunbar,  Neb. — Bids  are  asked  by  the 
Board  of  County  Commissioners  until  2 
o'clock  noon,  Sept.  13,  for  the  erection  of 
a  50  ft.  steel  bridge. 

5"iiii//i'.r  Landing.  X.  J. — Bids  are  asked 


by  the  Bridge  Commission.  Frank  Endcr- 
lin.  Chmn.  of  the  County  Bo.".rd  of  Chosen 
I'"rteluilders,  until  11:30  a.  ni.,  Sept.  4,  for 
constructing  2   highway  bridges. 

Long  Island  City,  L.  I.,  X.  )'.— Bids  arc 
asked  by  J.  W.  Stevenson,  Co"""'*^'""'^'' 
Bridges,  until  Sept.  5,  for  construction  of 
the  steel  and  masonry  approach  to  the 
Blackwell's  T-iiland  bridge  in  the  Borough 
of   Queens   over   the   l-!ast    River. 

I.iiraiii,  ().— Bids  are  asked  by  the  Board 
of  County  Commissioners,  Charles  Chand- 
ler, Clerk,  until  I  p.  m.,  Sept.  13,  for  con- 
structing  liridges. 

Xewark.  O. —  Bids  are  asked  by  the 
Comity  Commissioners  until  Sept.  23  for 
constructing  a  105  ft.  span,  riveted  steel 
truss  bridge. 

Guthrie,  Okla. —  Bids  arc  asked  by  the 
Board  of  County  Commissioners  until  Sept. 
31  for  constructing  a  bridge  on  the  Cimar- 
ron River  in  Dist.  No.  31.  Lawrie  Town- 
ship. 

Philadelphia,  Pa. — Bids  arc  asked  by 
(ieorgc  R.  Stearns,  Director  Board  Public 
Woiks.  until  12  o'clock  noon,  Sept.  11,  for 
the  following  bridges :  At  Belmont  and 
Girard  Aves.,  steel  girder  bridge,  encased 
in  concrete,  410  ft.  long  and  126  ft.  wide, 
over  Pennsylvania  R.  R. ;  appropriation 
$20,000  by  tiie  railroad  and  $6.t,ooo  by  the 
city.  At  Columbia  Ave.,  steel  girder  bridge, 
encased  in  concrete,  136  ft.  long  and  56  ft. 
wide,  over  Connecting  railway ;  appropria- 
tion $35,000  by  railroad  and  $17,500  by  the 
city.  Boulevard,  bridge  over  P.  V.  &  N.  Y. 
R.  R.,  re-enforced  concrete  arch  bridge,  65 
It.  long  and  100  ft.  wide;  appropriation 
$45,000.  Boidevard  bridge  over  Tacony 
Creek  ^nd  Ashdale  St.,  concrete  arch 
bridge,  3  spans,  80  ft.  2  inches  each,  width 
too  ft. :  appropriation  $100,000. 

Hof.iton,  Te.v. — Bids  are  asked  by  the 
County  .\uditor  until  Sept.  18.  for  con- 
<tructiug  a  bridge  over  the  San  Jacinto 
River,  near  Humble.  The  bridge  is  to  be 
0S7  ft.   in  length  and  cost  about  $40,000. 

Df.ttrea,  Man. — Bids  are  asked  until  12 
o'clock  noon.  Oct.  15,  for  the  construction 
of  steel  highway  bridge  across  the  Sowris 
River. 

Ottaiitt,  Oil/.— Bids  are  asked  by  P.  E. 
Ryan.  Secretary  Trancontinental  Ry.  Com- 
mission, until  Sept.  5,  for  constructing  su- 
perstructure and  floor  systems  for  bridges. 

Canloii.  Cliina. — Bids  are  asked  by  the 
Canton  River  Bridge  Co.,  Ltd.,  Lau  Chin 
Ting,  Chinn.,  until  Oct.  19,  for  construct- 
ing a  steel  cantilever  and  girder  bridge, 
1,102  ft.  long,  in  the  Front  Reach,  Canton, 
on  site  about  740  ft.  west  of  the  Dutch- 
folly  Fort. 

Buildings, 

Items   Arranged   Alphabetically   by   States. 

Xorth  Grosz'eiior  Dale.  Conn. — Bids  are 
asked  until  Sept.  9  for  the  erection  of  the 
Tourtelotte  Memorial  High  School,  to  be 
built  at  North  Grosvenor  Dale,  Conn.  Mc- 
Lean &  Wright,  no  Tremont  St.,  Boston. 
Mass.,  Architects. 

Washington.  D.  C— Bids  are  asked  by 
the  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  until  11  a.  m.,  Sept.  14,  for  the  con- 
struction of  3  brick  buildings  at  the  Naval 
Hospital   Reservation. 

Forsyth,  Gii.— Bids  are  asked  by  the 
Building  Commissioners  and  Revenues,  J. 
S.  Jossey.  Chmn..  until  Sept.  10,  for  heat- 
ing the  court  house. 

Chicago,  ///.—Bids  are  asked  by  John  J. 
Hanberg,  Commissioner  of  Public  Works, 
221  City  Hall,  until  11  a.  m.,  Sept.  13,  for 
constructing  superstructure  of  an  engine 
bouse,  together  with  foundations  and  su- 
perstructure for  a  connecting  building  at 
Lake  View  pumping  station. 


Indianapolis,  Ind. —  Bids  are  asked  by 
Hiram  Brown,  Chmn.  Building  Committee, 
until  Oct.  I,  for  the  construction  of  a  new 
Y.  M.  C.  A.  building  on  North  Pennsyl- 
vania  St.     Estimcted   cost  $100,000. 

Indianapolis,  Ind. — Bids  arc  asked  until 
Oct.  I  by  the  Building  Committee  of  the 
Broadway  M.  E.  Church  for  the  construc- 
tion of  a  stone  veneer  church.  Estimated 
cost  $35.coo. 

Owensville,  Ind. — Bids  are  asked  until 
Sept.  IS  by  the  Board  of  Trustees,  M.  E. 
Church,  for  erecting  a  church  building. 
Estimated  cost  $10,000. 

X cwcastle ,  Ind. —  Bids  are  asked  by  the 
Board  of  Trustees.  Indiana  Village  for 
l'"pileptics,  until  Sept.  5,  for  erecting  two 
cottages.  W.  S.  Kaufman  &  Son,  Rich- 
mond, Ind.,  are  Architects. 

Liberal.  Kans. —  Bids  are  asked  by  the 
Board  of  County  Commissioners  until  Sept. 
6  for  erecting  a  court  house.  J.  M.  Smith, 
Hutchinson.   Kans..  is  Architect. 

Park  Rapids.  Minn. — Bids  are  asked  by 
Rev.  P.  O'Meara,  St.  Peters  Church,  until 
Sept.  13,  for  erecting  a  brick  church  build- 
ing. A.  J.  Blix,  St.  Cloud,  Minn.,  is  .Archi- 
tect. 

Kansas  City,  .Mo. — Bids  are  asked  by 
the  Board  of  Public  Works  until  Sept.  10 
for  constructing  Fire  Dept.  Station  No.  11. 
.\.  Van  Brunt  &  Bro.,  Navajo  Bldg.,  Archi- 
tects. 

.Vrtc  York,  X.  V. — Bids  are  asked  by 
Bird  S.  Coler,  Pres.  Boro.  of  Brooklyn, 
until  II  a.  m.,  Sept.  II,  to  prepare  certain 
rooms  on  the  first  floor  of  the  Municipal 
building,  Boro.  of  Brooklyn,  for  occupancy 
by  the  Coroners  and  the  Registrar  of 
Water  Rates,   Boro.  of  Brooklyn. 

.Y«i'  York,  X.  Y. — Bids  are  asked  by 
Henry  S.  Thompson,  Comr.  Pub.  Works, 
until  2  p.  m..  Sept.  5.  for  all  labor  and 
materir.ls  required  for  the  alteration  of  the 
interior  finish  of  the  Governor's  rooms  in 
the  City  Hall,  Boro.  of  Manhattan. 

Roulette.  X.  Z?.— Bids  are  asked  by  Theo. 
.\.  Thorsen.  Clk.  School  Board,  until  Sept. 
9.  for  erecting  a  brick  school  in  District 
No.  9. 

Fort  Sam  Huston.  Te.r. — Bids  are  asked 
bv  L.  J.  Fleming,  Const.  Q.  M..  U.  S.  A., 
until  Sept.  12.  for  constructing,  plumbing 
and  electric  wiring  of  a  dead  house. 

Pullman.  Wash. — Bids  are  asked  by 
State  Board  of  Control,  Olympia,  until  2 
p.  m.,  Sept.  16,  for  the  construction  of  a 
library  and  assembly  hall  building  and  heat- 
ing for  same,  at  the  State  College,  Pull- 
man. 

Kingston,  Ont. — Bids  are  asked  by  the 
Dept.  Pub.  Wks.,  Fred  Gelinas,  Secy.,  Ot- 
tawa, until  Sept.  9,  for  alterations,  addi- 
tions and  repairs  to  Block  C,  Tete  du  Pont 
Barracks,  Kingston.  H.  P.  Smith.  Kings- 
ton, is  Architect. 

Roads  and  Streets 

Items   Arranged   Alphabetically   by   States. 

Dc  Land.  F/(i.— Bids  are  asked  by  E.  D. 
McLcod,  City  Clerk,  until  Sept,  9.  for  con- 
structing about  5,000  lin.  ft.  of  5-ft.  side- 
walks. 

Champaign,  ///.—Bids  are  asked  by 
George  C.  Fairclo,  City  Engineer,  until  2 
p.  m.,  Sept.  6.  for  grading,  draining,  curb- 
ing  and  paving  Daniel   St.   with  asphalt. 

Chicago.  ///.—Bids  are  asked  by  the 
Board  of  Local  Improvements  until  Sept. 
o  lor  paving  various  streets  with  asphalt 
on  6-inches  of  Portland  cement  concrete, 
swept  with  natural  hydr.aulic  cement.  H. 
S.  Dietrich  is  Pres.  Bd.  Local  Impvs. 

Mt.  Vernon.  /»</.— Bids  are  asked  by  the 
Board  of  County  Commissioners  of  Posey 
County  until  Sept.  5  for  grading  and  pav- 
ing with  macadam  one  road  about  2  miles 


September  4,  1907. 

ill  length,  Silas  G.  Howard  is  Comity 
Auditor. 

Lebanon,  hid. — Bids  are  asked  by  the 
Board  of  County  Commissioners  until  Sept. 
24  for  constructing  a  gravel  ror.d  known 
as  the  Ezra  Good  Road.  B.  V.  Simmons 
is  County  Auditor. 

Mt.  Vernon.  Ind. — Bids  are  asked  by  the 
Board  of  County  Commissioners  of  Posey 
County  until  Sept.  6  for  constructing  four 
gravel  roads,  comprising  in  all  about  8 
miles.     Silas  G.  Howard  is  County  Auditor. 

Tern-  Haute,  Ind.— Bids  are  asked  by 
tlie  County  Commissioners  until  11  a.  m., 
Sept.  7,  for  grading  and  paving  with  cin- 
ders about  2K>  miles  of  Road  \o.  5  in 
Nevins  Township.  J.  \V.  Denehie,  County 
.\uditor. 

Washington,  Ind. — Bids  arc  asked  by  the 
County  Commissioners  until  2  p.  m.,  Sept. 
7,  for  the  construction  of  2  gravel  roads, 
known  as  Barber  and  Walker  Roads. 
Thomas  Nugent  is  County  Auditor. 

Frankfort,  Ind. — Bids  are  asked  by  the 
County  Commissioners  of  Clinton  2nd 
Carrol  Counties  until  10  a.  m.,  Sept.  20, 
for  constructing  gravel  road  Xo.  19,  ap- 
pro.ximately  18,408  ft.  in  length.  Chas.  F. 
Cromwell  is  .Auditor  of-  Clinton  County. 

Blufflon,  /«<;.— Bids  are  asked  by  the 
Commissioners  of  Wells  County  until  Sept. 
6  for  constructing  23  gravel  roads  in 
various  townships.  C.  D.  Brincman  is 
County  .-Vuditor. 

Indianafiolis,  Ind. — Bids  are  asked  by 
the  Board  of  Public  Works  until  10  a.  m., 
Sept.  6,  for  grading  and  paving  various 
streets. 

LaPorle,  Ind. — Bids  arc  asked  by  City 
Council  until  12  o'clock  noon.  Sept.  9,  for 
paving  Harrison  St.  with  asphalt. 

Cumberland.  Md. — Bids  will  be  received 
by  the  Road  Directors  of  Allegheny 
County  until  12  o'clock  noon,  Sept.  6, .for 
grading  and  macadamizing  about  three- 
fourths  of  a  mile  of  road.  Clinton  Uhl  is 
Chnin.  of  Road  Directors. 

St.  Paul.  Minn. — Bids  arc  asked  by  the 
Board  of  County  Commissioners  until  Sept. 
16  for  iinproving  a  portion  of  Larpenteur 
.\ve.  Edward  G.  Krahmer  is  County 
Auditor. 

St.  Paul.  3/i')i)i.— Bids  are  asked  by  the 
Board  of  County  Commissioners  until  10  a. 
m.,  Sept.  6,  for  the  improvement  of  Lar- 
pentene  Ave.  from  Lexington  to  Quincy 
.\ves.  Edward  G.  Krahmer  is  County 
Auditor. 

Kansas  City,  .Wo.— Bids  are  asked  by  the 
Board  of  Public  Works  until  11  a.  m., 
Sept.  5,  for  repairing  asphalt  pavement  on 
various  streets.    E.  A.  Harper  is  City  Engr. 

Kansas  City,  Mo. — Bids  are  asked  by  the 
Board  of  Public  Works  until  11  a.  m., 
Sept.  5,  for  constructing  asphalt  oil  maca- 
dam pavements  on  Mercer  St.  and  on  W. 
Prospect   PI.     E.  A.   Harper  is  City  Engr. 

XcTV  York,  X.  K.— Bids  are  asked  by 
Moses  Herrman,  Pres.  Dept.  of  Parks,  un- 
til 3  p.  m.,  Sept.  5,  for  repairing  asphalt 
roadways  of  Glenmore  Ave.  and  Eastern 
Parkway  extension,  and  resurfacing  walks 
in  Prospect  Park,  Borough  of  Brooklyn; 
also  paving,  curbing,  etc.,  semicircle  at  en- 
trance to  Central  Park  at  66th  St.  and 
Central  Park  West,  Borough  of  Manhat- 
tan. 

Monroe,  X.  Y. — Bids  are  asked  by  the 
Board  of  Village  Trustees  until  2  p.  m., 
Sept.  5,  for  the  construction  of  about  11,- 
000  sq.  ft.  of  cement  sidewalks  and  about 
1400  lin.  ft.  of  curbing.  G.  F.  B.  Carpen- 
ter, Village  Clerk,  and  Fred  Knight  is 
Engineer. 

Buffalo,  N.  K.— Bids  are  asked  by  F.  G. 
Ward,  Commissioner  Dept.  of  Public 
Works,  until  11  a.  m.,  Sept.  4.  for  paving 
portions  of  various  streets. 
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Cincinnati,  O.— Bids  are  asked  bv  the 
Board  of  Public  Service  until  12  o'clock 
noon,  Sept.  iS.  for  grading,  setting  curves, 
paving  with  brick,  Burnet  .\ve.,  from  Don- 
ahue St.  to  Sbillito  St.  J.  M.  Keefc  is 
City  Clerk. 

Cincinnati.  O.— Bids  are  asked  by  the 
Board  of  County  Commissioners  until  Sept. 
13  for  the  improvement  of  Reading  Pike, 
between  the  city  corporation  line,  Dayton 
Pike,  Sycamore  Township.  Stanley  Struble 
is  Pres.   Bd.  of  Countv  Comrs. 

Portsmouth.    O.— Bids    arc   asked    by    B. 

F.  Roysc,  Pres.  Board  of  Public  Service, 
until  12  o'clock  noon,  Sept.  4,  for  grading, 
paving,  etc.,  certain  portions  of  Prospect  St. 

Sikerton,  O.— Bids  are  asked  by  A.  A. 
Sprague,  Village  Clerk,  until  Sept.  12,  for 
furnishing  material  and  constructing  ce- 
ment  sidewalks  on   various   streets. 

Marietta.  O. — Bids  are  asked  by  the 
County  Commissioners  until  12  o'clock 
noon,  Sept.  12,  for  grading,  etc.,  certain 
portions  of  the  Marietta  Barlow  Road.  J. 
M.   Williams   is   County   Auditor. 

Euclid,  O.— Bids  are  asked  by  H.  S. 
Dunlop,  Village  Clerk,  until  Sept.  16,  for 
furnishing  material  and  paving  a  portion 
of  Euclid  Road  with  macadam. 

Cleveland  Heights,  O. — Bids  are  asked 
by  Wni.  G.  Phare.  Village  Clerk,  until 
Sept.  10,  for  grading,  draining  and  paving 
with  macadam  Lee  Road. 

Berghoh,  O.— Bids  are  asked  by  the 
Trustees  of  Springfield  Township  until 
Sept.  5  for  grading  and  macadamizing 
about  five  miles  of  road  in  Springfield 
township.  W.  A.  Taylor,  Bergholz,  is  Clk. 
of  Trustees.  R.  H.  Lee,  Carrollton,  O., 
is  Engr. 

El   Reno,    Okla. — Bids   are   asked   by    L. 

G.  Adams,  City  Clerk,  until  Sept.  s,  for 
constructing  38,pi3  sq.  yds.  of  vitrified  brick 
pavement  with  asphalt  filling,  to  be  laid  on 
a  5-in.  base  of  concrete;  also  4,922  lin.  ft. 
of  stone  curbing. 

Johnson  City,  Tenn. — Bids  are  asked  by 
E.  E.  Ellsworth,  City  Recorder,  until  Sept. 
5,  for  paving  portions  of  various  streets, 
in  all.  about  48.000  sq.  yds.,  with  vitrified 
brick,  bitulithic,  asphalt.  Hassam  or  other 
good  material ;  also  22,000  sq.  ft.  cement 
sidewalk.  4.600  lin.  ft.  concrete  curb  and 
4,200 'ft.  of  8-in.  vitrified  sewer  with  neces- 
sary manholes,  etc.  L.  N.  Wilson,  City 
Engr. 

Dallas.  Tex. — We  are  advised  that  bids 
will  soon  be  asked,  for  laying  appro.ximately 
50.000  sq.  yds.  of  street  paving.  Wm. 
Doran  is  Comr.  of  Sts.  and  Pub.  Property. 

El  Paso.  Te.v. — Bids  are  asked  by  the 
Commissioners'  Court  of  El  Paso  County 
until  10  a.  m.,  Sept.  9,  for  the  construc- 
tion of  a  macadam  road  along  what  is 
known  as  the  county  road.  A.  S.  Eylar  is 
County  Judge. 

Jancszilte,  U'is. — Bids  are  asked  by  the 
Street  Assessment  Committee  until  Sept. 
6  for  grading,  curbing  and  paving  with 
brick,  a  portion  of  E.   Milwaukee  St. 

JVest  Allis,  U'is. —  Bids  are  asked  by  the 
Board  of  Public  Works  until  12  o'clock 
noon,  Sept.  6  ,for  macadamizing  National 
.\ve..  from  68th  Ave.  to  the  Chicago  & 
North  Western  tracks.  F.  Phillips,  Jr.,  S. 
Bernard.  W.  E.  Gerlingcr,  Bd.  of  Pub. 
Wks. 

Sewet^, 

Items   Arranged    Alphabetically   by    States. 

Chicago,  III. — Bids  are  asked  by  John 
J.  Hanberg.  Commissioner  Public  Works, 
221  City  Hall,  until  II  a.  m.,  Sept.  11,  for 
constructing  6'/2  ft.  sewer  in  35th  St.  ex- 
tended   and    Illinois    Central    right-of-way. 

Linton,  Ind. — Bids  are  asked  until  4  p. 
m..  Sept.  16,  by  the  Common  Council,  for 
constructing   a    system    of    sanitary    sewers 
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about  13  miles  in  length  with  a  disposal 
p'.aiit.  Estimated  cost,  $64,800.  Frank 
Spelbring  is   City  Clk. 

Cedar  Raf>ids,  Iowa.— Bids  are  asked 
by  the  Board  of  Public  Improvement,  W. 
C.  Hyers,  Chmn.,  until  10  a.  m.,  Sept.  5,  for 
constructing  6  and  8-inch  sewers  in  various 
streets. 

Togus.  Mc.— Bids  are  asked  by  the  Treas- 
urer, F.astern  Branch,  National  Home  fof 
Disabled  Volunteer  Soldiers,  until  12 
0  clock  noon,  Sept.  19,  for  the  improvement 
of  the  sewerage  and  drainage  svsrem 
George  W.  F'ulkr,  170  Broadway,  N.  Y. 
City,  is  Engineer. 

Canton,  Miss.—Bids  are  asked  by  W  G 
Kirkpatrick,  Engineer,  Jackson,  Miss.,  un- 
til Sept.  19,  for  construction  of  approxi- 
mately 7  miles  of  18"  to  6'  pipe  sewers,  as 
advertised  elsewhere  in  Engineering-Con- 
tracting. 

Kansas  City,  Mo.— Bids  are  asked  until 

11  a.  m.,  Sept.  5,  for  constructing  sewers 
in  various  sewer  districts.  E.  A.  Harper 
is  City  Engr. 

St.  Paul,  Minn.— Bids  are  asked  until  2 
p.  ni.,  Sept.  9,  by  the  Board  of  Public 
Works,  for  constructing  sewers  in  various 
streets.  John  S.  Grode  is  Pres.  Bd  of 
Pub.  Wks. 

South  Orange,  A'.  /.—Bids  are  asked  by 
the  Township  Committee  until  8  p.  m., 
Sept.  17,  for  the  construction  of  sanitary 
sewers  in  2  sections  of  the  Township,  as 
advertised  elsewhere  in  Engineering-Con- 
tracting. 

Hoboken,  N.  /.—Bids  are  asked  bv  the 
City  Council  until  8  p.  m.,  Sept.  11,  for 
cleaning  and  repairing  sewer  in  Jackson 
St.  James  H.  Londrigan,  Citv  Clerk. 

A'ra.'  York,  N.  K.— Bids  are  asked  bv  the 
Dept.  of  Parks,  Moses  Herrman,  Pres., 
until  3  p.  m.,  Sept.  5,  for  the  construction 
of  a  sewer  in  Van  Cortlandt  Park. 

\ezi)  York,  N.  }'.— Bids  are  asked  by 
Bird  S.  Coler,  Pres.,  Borough  of  Brooklyn, 
until  II  a.  m.,  Sept.  11,  for  constructing' 
sewers  and  sewer  basins  in  various  streets 
in  Brooklyn. 

Olean,  N.  )'.— Bids  are  asked  bv  the 
Common  Council  until  7:30  p.  m.,  Sept.  6. 
for  laying  a  lo-inch  vitrified  pipe  sewer  in 
North  Eleventh  St.  E.  E.  Allen,  Supt.  of 
Streets. 

Boceman,  Mont.— Bids  are  asked  until 
Sept.  5  for  constructing  pipe  sewers.  Esti- 
mated cost,  $36,000.  C.  M.  Thorps  is  City 
Engr. 

Canton,  O.— Bids  are  asked  bv  the  Board 
of  Public  Service,   B.  F.  Faust|  Clk.,  until 

12  o'clock  noon,  Sept.  16,  for  constructing 
a  sewer  in  North  Cleveland  Ave.  Approxi- 
mate quantities  are  as  follows:  2.500  lin. 
ft.  8-in.  vitrified  pipe,  385  lin.  ft.  6-in.  vitri- 
fied pipe,  1,600  lin.  ft.  house  connections.  If 
manholes,  one  flush  tank.  W.  E.  Sarver 
is  City  Engr. 

Philadelphia,  Pa.— Bids  are  asked  by  the 
Dept.  of  Public  Works,  George  R.  Stearns, 
Director,  until  12  o'clock  noon,  Sept.  11, 
for  schedules  B,  C,  D  and  E  as  follows; 
Schedule  B,  Main  Sewers :  Extension  of 
Thomas  Run  system  in  Florence  Ave.,  etc. ; 
1,572  ft.  of  5-f't.  to  5'A-it.  brick  sewer;  ap- 
propriation, $30,000.  Extension  of  Market 
St.  sewer  to  36th  St.;  156  ft.  of  5-ft.  brick 
sewer ;  appropriation,  $3,000.  Extension  of 
Wissahickon  Lower  Level  intercepting 
sewer;  1.590  ft.  of  3;S-ft.  brick  sewer;  ap- 
propriation, $29,500.  Extension  of  Wissa- 
hickon High  Level  intercepting  cut-off 
sewer;  1,267  ft.  of  6-ft.  brick  sewer  in  tun- 
nel ;  appropriation,  $50,000.  Extension  of 
sewer  in  Bingham  St.  and  Wyoming  Ave. ; 
1,791  ft.  of  j'/i-it.  to  4ii-h.  brick  sewer; 
appropriation,  $25,000.  Extension  of  Jack- 
son St.  sewer  from  33d  to  29th  Sts. ;  1.846 
ft.  of  65i  to  7-ft.  brick  sewer;   appropria- 
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tioii.  $25,000.  iJlli  St.  siwir  from  Louden 
to  Riiscomb  Sis.;  i.o-,l  ft.  of  j'i  to  4-ft. 
hrick  sewer;  appropriation.  $8,000.  Ninth 
St.,  Hiitlcr  and  Tentli  St<.  sewer,  from 
I'rie  .Xve.  to  Lnzernc  St. ;  2.054  ft-  »f  aH 
10  j-fl.  brick  sewer;  appropriation,  $18,- 
000.  Schedule  C,  Branch  Sewers :  32  con- 
tracts for  brick  sewers  less  than  i'/i  ft. 
in  diameter ;  estimated  cost,  $100,000. 
Schednle  D:  inlets,  laterals,  etc.;  estimated 
cost,  $5,000.  Schedule  E:  Reconstruction 
of  Pine  St.  sewer;  300  ft.  of  8-ft.  brick 
and  concrete  sewer;  appropriation,  $25,000. 
George  S.  Webster  is  Ch.  Engr. 

Johnson  City,  Tcnn. — Bids  are  asked  un- 
til noon,  Sept.  5,  for  constructing  4,200  ft. 
of  8-in.  vitrified  sewer  with  all  necessary 
Vs.,  manholes,  flush  tanks,  etc.  L.  N.  Wil- 
son, Jr.,   is   City  Engr. 

Chattanooga,  Tcnn. — Bids  arc  asked  un- 
til Sept.  16  for  constructing  the  Chestnut 
St.  sewer  from  Ninth  St.  to  the  river. 

Seattle,  fFaj/i.— Bids  arc  asked  by  C.  B. 
Bagley.  Secy.  Board  Public  Works,  until 
10  a.  m.,  Sept.  7,  for  the  construction  of 
the  Green  Lake  District  of  the  North 
Trunk  sewer. 

Vater  Supply 

Items   Arranged    Alphabetically   by    Stales. 

Canon  City,  Colo. — Bids  are  asked  by 
the  City  Clerk  until  Sept.  20  for  construct- 
ing a  reservoir  at  Cottonwood  Creek,  and 
pipe  line  to  city  water  mains. 

Washington,  D.  C. — Bids  are  asked  un- 
til 2  p.  m.,  Sept.  27,  by  the  Commissioner 
of  Indian  Affairs,  Washington,  for  im- 
provements to  the  water  system  of  Fort 
Lewis  School,  Colorado.  C.  F.  Larrabee 
is  Act.  Comr. 

Decorah,  la. — Bids  are  asked  by  the 
Board  of  Supervisors  until  Sept.  10  (ex- 
tension of  date)  for  constructing  a  water 
system  at  the  poor  farm  at  Freeport,  on 
either  the  automatic  air  pressure  steel  tank 
of  75-bbI.  with  125-lb.  pressure  to  the  inch, 
l2-ft.  steel  wheel,  steel  tower  70  ft.  high 
and  pump  to  complete  the  work,  or  500- 
bbl.  tank  overhead  system,  60  ft.  high.  I. 
Linnevols,  County  Auditor. 

Stambatigh,  Mich. — Bids  are  asked  by 
the  Village  Council  until  8  p.  m.,'Sept.  9. 
for  improving  the  water  works  system. 
Erik  Erikson  is  Villcge  Clerk. 

Cazcnovia,  N.  Y. — Bids  are  asked  by  the 
Board  of  Water  Commissioners,  W.  L. 
Doremus,  Clerk,  until  3  p.  m.,  Sept.  4,  for 
furnishing  and  laying  water  mains,  etc. 

Lecsburg,  O. — Bids  are  asked  by  W.  H. 
Mason,  Clerk  Board  of  Public  .Affairs,  un- 
til 12  o'clock  noon,  Sept.  5,  for  the  con- 
struction of  a  portion  of  the  water  works. 

Excavation — Earth  and  Rock 

Items    Arranged    Alphabetically    by    States. 

Plaqueminc,  La. — Earth  Filling — Bids  are 
asked  by  J.  T.  Mclndoe,  Corps  Engrs.,  TJ. 
S.  .\.  Custom  House,  New  Orleans,  for 
placing  about  20,000  cu.  yds.  of  earth  till- 
ing behind  lock  walls  at  Plaqueminc. 

Plaquemine,  La. — Earth  Filling— Bids  are 
asked  by  Capt.  J.  F.  Mclndoe,  Corps 
Ivngrs.,  U.  S.  A.  Custom  House,  New- 
Orleans,  until  Sept.  16,  for  placing  about 
20,000  cu.  yds.  of  earth  filling  behind  lock 
walls  at   Plaqueminc. 

Boston,  Mass. — Dike  Work — Bids  are 
asked  by  the  Board  of  Harbors  and  Land 
Commissioners  until  2  p.  m.,  Sept.  6.  for 
constructing  a  dike  at  Herring  River,  Well- 
lleet.  The  work  consists  of  the  building  of 
an  tarlhcn  einbankment  935  ft.  long,  con- 
taining about  14,000  cu.  yds.  of  material. 
Whitman  &  Howard.  Construction  Engi- 
neers,  220   Devonshire    St.,   Boston. 

Clayton,  Mich. — Drain — Bids  arc  asked 
by    Hope    Welch.    Coimty    Drain    Commis- 


sioner, luitil  10  a.  m.,  Sept.  17,  for  the  con- 
struction of  a  drain  known  as  "Clayton 
Tile   Drain." 

Detroit,  Mich.  —  Dredging — Bids  are 
asked  by  Chas.  K.  L.  B.  Davis,  Col.  Engrs., 
L'.  S.  Engrs.  Office,  Jones  Bldg.,  Detroit, 
until  3  p.  m.,  Oct.  8,  for  dredging  Sec.  I, 
Plan   B.  Detroit   River. 

Detroit,  Mich. — Excavating — Bids  are 
asked  by  Chas.  E.  L.  B.  Davis,  Col.  Engrs., 
U.  S.  Engrs.  Office,  Jones  Bldg.,  Detroit, 
until  3  p.  m.,  Oct.  7,  for  rock  and  earth 
excavation  Sec.  2,  Plan  B.  Detroit  River. 

Esthci-i'ille.  /«.— Ditch  Work— Bids  will 
be  received  Sept.  11  and  12  by  Roy  J.  Rid- 
ley. County  Auditor,  for  constructing 
ditches   Nos.  23,  30,  31   and  32. 

Xcw  York,  N.  Y. — Dredging  and  Rock 
Removal — Bids  are  asked  by  Col.  John  G. 
D.  Knight,  Corps.  Engr.,  LF.  S.  Engineer 
Office,  Army  Building,  New  York,  until  12 
o'clock  noon,  Sept.  30,  for  rock  removal 
and  dredging  in  Sangcrities  Harbor,  as  ad- 
vertised  in   Engineering-Contracting. 

Newport,  R.  /. — Drill  Ground — Bids  are 
asked  until  10  a.  m.,  Sept.  16,  by  Construct- 
ing Quartermaster,  209  Thomas  St.,  New- 
port, for  constructing  drill  ground  at  Fort 
Greble,  R.  I.,  including  grading,  construc- 
tion of  drains,  sodding,  etc. 

Seattle,  Wash.  —  Dredging — Bids  are 
asked  by  Major  H.  M.  Chittenden,  Corps 
Engrs.,  U.  S.  A.,  until  12  o'clock  noon, 
Sept.  18,  for  dredging  Pend  d'Oreille  River, 
Wash. 

Pcterboro,  Ont. — Canal — Bids  are  asked 
by  Ale.x.  J.  Grant,  Supt.  Engr.,  Trent  Canal, 
Peterboro,  until  Oct.  10,  for  the  work  con- 
nected with  the  construction  of  Section  i, 
Ontario-Rice  Lake  Division  of  the  canal. 
L.  K.  Jones.  Secy.  Dept.  of  Rys.  and 
Canals,  Ottawa. 

Honolulu,  T.  H. — Dredging — Bids  are 
■asked  by  C.  W.  Otwell,  Capt.  Engrs.,  U.  S. 
Engineer  Office,  Honolulu,  until  12  o'clock 
noon,  Sept.  9.  for  dredging  in  Honolulu 
Harbor. 

Miscellaneous 

Items   Arranged   Alphabetically   by    States. 

Fort  Dupont,  Delaware  City,  Del. — 
Freight  Wharf. — Bids  are  asked  by  Capt. 
J.  L.  Knowlton,  Constructing  Quartermas- 
ter, until  10  a.  m.,  Sept.  26,  for  reconstruc- 
tion of  freight  wharf  at  Fort  Dupont,  Del. 

Boston,  Mass. — Wrecking  Work — Bids 
are  asked  by  Maj.  Edward  Burr,  Corps  of 
Engrs.,  L^  S.  A.,  until  Sept.  19,  for  the  re- 
moval of  a  wreck  of  a  canal  boat  in  the 
Great  Chasy  River,  N.  Y. 

Uniz-crsity  Place,  Neb. — Electric  Light 
Plant — We  are  advised  that  bids  will  be 
received  for  engines,  generators  and  switch- 
boards for  the  proposed  municipal  electric 
plant.  It  will  have  a  capacity  of  3.500 
16-C.  p.  incandescent  lights.  Baker  &  Early. 
Lincoln,  Neb.,  are  Engrs.  Estimated  cost. 
$18,000. 

Porlsuiouth,  .V.  H. — Power  House — Bids 
are  asked  until  11  a.  m..  Sept.  21,  by  the 
Bureau  of  Yards  and  Docks.  Navy  Dept., 
Washington.  D.  C,  for  constructing  an 
extension  of  the  power  house,  at  the  Ports- 
mouth navy  vard. 

Buffalo,  N.  )-'.— Pier  Work— Bids  are 
asked  by  the  Department  of  Public  Works 
until  Sept,  5  for  constructing  a  pile  pier 
on  the  south  line  <if  Jersey  St.  F.  G. 
Ward  is  Comr.  of  Pub.  \\"ks. 

Boston,  Mass. — Tuiuiel  Work — Bids  are 
asked  by  the  Boston  Transit  Commission, 
B.  Leigiiton  Beal,  Secy.,  until  Sept.  5,  for 
constructing  entrances  and  exits  at  Sum- 
mer St.,  for  the  Washington  St.  tunnel. 

Xapanoch,  X.  )'. —  Power  House — Bids 
are  asked  by  Henry  Melville.  Prcs.  Board 
Managers.     F.lmira     Reformatory,     Elmira. 


until  noon,  Sept.  14,  for  furnishing  anil 
erecting  all  structural  steel  and  iron  work 
for  power  house  and  stack,  and  conduits, 
at  Eastern  New  York  Reforniatorv,  Napa- 
noclj,  N.  Y.  G.  L.  Heins,  State  Archt.. 
.\lbany. 

Winnipeg,  Man. — Hydro-Electric  Station 
— Bids  are  asked  by  the  Chmn.  Board  of 
Control,  Winnipeg,  until  12  o'clock  noon. 
Oct.  I,  for  the  construction  of  general 
work  and  supply  of  equipment  for  the 
hydro-electric  station  at  Point  du  Bois  M. 
Peterson    is    Sec\'. 

Materials.  Machines.  Supplies,  Tools,  Etc 

Items   Arranged   Alphabetically   by   States. 

L.(is  Angeles.  Cal. — Water  Pipe  and 
Pumping  .Machinery — Bids  are  asked  by 
Wm.  Mulholland,  Supt.  Bd.  of  Water 
Comrs.,  until  3:30  p.  m.,  Sept.  30,  for  fur- 
nishing f.  o.  b.  cars,  Los  Angeles,  about 
6,000  tons  standard  hub  and  spigot  cast- 
iron  water  pipe.  At  same  lime  for  2  water 
tube  boilers,  300-h.  p.  each,  and  one  7,000,- 
ooo-gallon  cross-compound  pumping  en- 
gine.    F.   J.   Fisher,   Ch.   ^lech.   Engr. 

IP'ashington,  D.  C. — Machinery — Bids  are 
asked  by  the  General  Purchasing  Officer. 
Isthmian  Canal  Coinmission,  until  10:30 
a.  m.,  Sept.  25,  for  furnishing  machinery, 
as  advertised  elsewhere  in  Engineering- 
Contracting. 

Rock  Island,  III. — Lumber — Bids  are 
asked  by  Maj.  C.  S.  Richie.  Corps  of 
Engrs.,  U.  S.  A.,  until  Sept.  10,  for  fur- 
nishing and  delivering  f.  o.  b.  cars,  for 
lumber. 

Nezu  Orleans,  La. — Lumber  and  Piling — 
Bids  are  asked  by  the  Board  of  Commis- 
sioners of  the  Port  of  New  Orleans  until 
Sept.  17  for  furnishing  and  delivering  such 
lumber  and  piling  as  may  be  ordered  for 
repairs,  etc.,  for  a  period  of  I  year  from 
date   of  contract. 

J'efferson  Barracks,  Mo. — Boilers^Bid^ 
are  asked  by  O.  W.  Bell,  Q.  M..  U.  S.  A., 
until  Sept.  12,  for  furnishing  and  installing 
boilers  in  officers'  quarters. 

Buffalo.  X.  )'. — Pumps — Bids  are  asked 
by  the  Department  of  Public  Works,  F. 
G.  Ward,  Comr.,  until  11  a.  m.,  Sept.  10. 
for  furnishing  two  vertical  triplex  boiler 
feed  pumps  and  feed  water  heater  for  the 
pumping  station   Bureau   of  Water. 

.Vt"c'  ]'ork,  X.  )'. — Lumber.  Pipe-Fitting, 
etc. — Bids  are  asked  by  the  Department 
of  Health  until  9  a.  m..  Sept.  9.  lor  fur- 
nishing and  delivering  as  needed,  lumber, 
timber,  pipe,  tittings,  stop-cocks,  valves, 
paints,  oils,  varnishes  and  miscellaneous 
phuiibers',  steamlitters'.  and  painters'  sup- 
plies to  the  Hospitals  of  the  Dept.  of 
Health  in  the  various  boroughs  of  the  citv 
of   New  York. 

JVest  Point,  N.  Y. — Gas  and  Electric 
Fixtures. — Bids  are  asked  by  J.  M.  Car- 
son, Jr.,  Major  and  Quartermaster.  L'.  S. 
M.  .-K.,  until  12  o'clock  noon.  Sept.  30.  for 
furnishing  and  installing  combination  gas 
anil  electric  lighting  in  old  and  new  Cadet 
barracks. 

Cincinnati,  0. — Dredge — Bids  are  asked 
by  Maj.  J.  G.  Warren.  Corps  Engineers. 
L'.  S.  Engineer  Office,  Custom  House,  Cin- 
cinnati, until  2  p.  m.,  Sept.  30.  for  the  con- 
struction of  a  dredge,  as  advertised  in 
Engineering-Contracting. 

Lawrenceburg,  Tcnn. — Machinery — Bids 
are  asked  by  Walter  G.  Kirkpatrick.  Engi- 
neer. Jackson,  Miss.,  until  Sept.  13.  for 
labor  and  materials  necessary  for  construct- 
ing and  installing  machinery  for  a  Hydro- 
electric Water  Works  and  Lighting  Plant, 
as  advertised  elsewhere  in  Engineering- 
Contracting. 

Honolulu.  T.  //.— ^L^terials— Bids  are 
asked  by  C.  \\'.  Otwell.  Capt.  Engrs.,  U.  S 
[•"ngiueer  Office,  iu)til   12  o'clock  noon.  Oct. 
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IS,  for  furnishing  and  delivering  14.000 
lbs.  Portland  cement,  16,500  tons  broken 
stone,  and  7,000  tons  sand,  as  advertised  in 
Engineering-Contracting, 

CONTRACTS  LET, 

Items   Arranged   Alphabetically   by   Stales. 

Livingston,  .-J/o.— Building— C.  H.  Dobbs. 
Meridian,  Miss.,  has  been  awarded  the  con- 
tract at  $20,000  for  the  construction  of  a 
school  house  at  this  city. 

IVetumpka,  .-iAj.— Bridge— The  Chatta- 
nooga Bridge  Co.,  has  been  awarded  the 
contract  for  the  erection  of  a  bridge  across 
the  Coosa  river. 

Arkadclphia.  Ark.  —  Sewer  —  Robinson 
Bros..  Pine  Bluff,  have  been  awarded  the 
contract  at  $28,362  for  the  construction  of 
8K'  miles  of  sewer.  The  mains  will  be  of 
8,  10  and  12-inch  piping. 

Camden,  Ark. — Sewer — B.  C.  Pouncey. 
Helena,  has  been  awarded  the  contract  at 
$6,260  for  the  construction  of  2  miles  of 
sewer  in  this  city. 

Cotton,  Ca/.— Water  Mains— W.  W.  Wil- 
cox, Colton,  has  been  awarded  the  con- 
tract for  placing  water  mains  in  the  new- 
town  of  Crestmorc,  south  of  Bloomington, 
near  Colton. 

Lincoln,  Ca/.— Sewer— Downing  &  Sons, 
Palo  .\lto.  have  been  awarded  the  contract 
a'  $17.3-!^  for  the  construction  of  the  Lin- 
coln  sewer   system. 

Lincoln,  Cat. — Sewer. — Downing  &  Sons. 
Palo  Alto,  Cal.,  have  been  awarded  con- 
tract at  $17,342,  for  constructing  the  Lin- 
coln sewer  system. 

Maryszille.  Ca/.— Bridges— C.  W.  Swain 
has  been  awarded  the  contract  for  the  con- 
struction of  2  bridges  across  Dry  Creek, 
one  at  Comptonville  at  $2,868.  and  the  other 
at  Jasper  Lane  Crossing  at  $2,930. 

Oroyillc,  Ca/.— Bridge— The  Pacific  Con- 
struction Co.  have  been  awarded  the  con- 
tract at  $6,500  for  the  construction  of  this 
city's  portion  of  a  bridge  across  the  Feather 
River. 

Colorado  City,  Colo. — Building — Honey- 
man  &  Auld.  Colorado  Springs,  have  been 
awarded  the  contract  for  the  erection  of 
the  First   Christian   Church. 

Augusta.  Ga. — Railroad  Construction — 
Schofield  &  Sons.  Philadelphia.  Pa.,  have 
been  awarded  the  contract  for  the  con- 
struction of  the  Georgia  and  Florida  R. 
R.,  which  w^ill  extend  to  the  Guf  of  Mexico 
from  this  place. 

Bloomington.    III. — Bridge — The    Decctur  " 
Brid.ge  Co.   has  been  awarded  the  contract 
for    the   erection    of   a    steel    bridge   45    ft. 
in  length,  across  Ten  Mile  Creek. 

Chicago.  III. — S^lreet  Work  and  Sewer — 
The  Barber  .\sphalt  Pavement  Co.  has 
been  awarded  the  contract  for  grading, 
paving,  etc..  on  West  14th  St.  from  South 
Halsted  to  South  Wood  St.,  and  Nash 
Bros,  have  been  awarded  the  contract  for 
a  tile  pipe  sewer  in  Milwaukee  Ave.  from 
West  Montrose  .\ve.  to  West  Bertran  .Ave. 

Pallas  City.  ///.—Water  Works— H.  J. 
Cole.  South  Bend.  Ind..  has  been  awarded 
the  contract  at  $9,499  for  the  construction 
■  if  a  wEter  works  system  at  this  place. 

ytcLcansboro,  III.  —  Building  —  Edward 
Snell,  Gra\-\ille,  has  been  awarded  the  con- 
tract at  $15,000  for  the  erection  of  the  new 
Methodist  Episcopal  Church  in  this  city. 

Paris,  III. — Building — Mr.  Engledrum  has 
been  awarded  the  contract  for  a  new  theater 
Iniilding  to  be  erected  on  North  Main  St. 

Pckin,  ///.—Sewer  System— E.  R.  Hard- 
ing. Racine.  Wis..  \izi  been  awarded  the 
contract  at  $113,977  for  the  construction  of 
a  sewer  system  in  this  city. 

Shaumecto'ii'n.  III. — Electric  Light  Plants. 
A.  L.  Swanson.   Evansville.   Ind.,  has  been 
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awarded  the  contract  for  the  construction 
of  a  complete  electric  lighting  plant. 

Pckin.  ///.—Sewer.— E.  R.  Harding,  Ra- 
cme.  Wis.,  has  been  awarded  contract  at 
$II3>979  for  constructing  the  Fourth  dis- 
trict .sewer. 

Covington,  /iirf.— Road  Work— T.  J.  Al- 
len has  been  awarded  the  contract  at  $10,- 
600  for  the  construction  and  repair  of 
grades  on  the  Hiram  Allen,  the  Kraut  and 
the  Howard  Roads,  and  J.  B.  Thomas  has 
been  awarded  the  contract  at  $4,675  for 
the  Jacobs  V.  Philpott  Road. 

Peru,  /«(/.- Court  House— P.  H.  Mc- 
Corniack  has  been  awarded  the  contract 
for  the  erection  of  a  new  Court  House. 

Marion,  Ind.  —  Street  Work  —  Dillard 
.\rtis  has  been  awarded  the  contract  at  54 
cents  a  ft.  for  the  construction  of  side 
walks  on  Seventh  St. 

^  /  inccnncs.  /hi/.— Street  Work— Foulkes, 
Forbes  &  Co.,  Terre  Haute,  have  been 
awarded  the  contract  for  the  improvement 
of  Reel  Ave.  by  grading  and  graveling  the 
roadbed  and  by  putting  down  concrete  side- 
walks and  stone  curbfng.  The  contract 
price  is  embankment.  30  cents;  e.\cavation. 
20  cents ;  gravel,  85  cents :  curbing,  45  cents, 
and  sidewalks,  10^  cents. 

Evansville.  /»(/.- Sewer.— T.  W.  Murray 
has  been  awarded  contract  for  constructing- 
a  sewer  in  Block  96.  Bid  as  follows:  38 
cents  per  foot  for  furnishing  and  laying 
pipe  and  $1.50  for  Ys. 

Portland,  /hJ.— Sewer.— N.  R.  Griffith. 
Portland,  has  been  awarded  the  contract  at 
$8,463  for  the  construction  of  a  36-in.  sewer 
ni  Pleasant   St. 

Goshen,  /«</.- Bridges.— The  Elkhart 
Construction  Co.  has  been  awarded  the 
contract  for  the  construction  of  4  bridges. 

South  Bend.  /»</.— Paving.— G.  C.  Sage- 
naw.  South  Bend,  has  been  awarded  the 
contract  for  paving  6  blocks  on  Broadway 
with  brick. 

Pes  Moines.  la. — Sewers — The  George 
M.  King  Construction  Co.  has  been  awarded 
contract  at  $1.37  per  lin.  ft.,  for  construct- 
ing the  Center  Drive  sewer. 

Pes  Moines,  la. — Bridge — Bids  were  re- 
ceived Aug.  20  for  constructing  the  Locust 
St.  Bridge.  Bids  as  follows :  Barne> 
Marsh  Bridge  Co..  Des  Moines,  la.,  $124.- 
800;  N.  M.  Stark.  Des  Moines,  $142,600, 
and  the  Cook  Construction  Co.,  Chicago. 
$128,967.75. 

Lehigh.  la. — Factory  Building — Johnson 
&  Nelson,  Red  Lake  Falls,  Minn.,  have 
been  awarded  the  contract  at  $150,000  for 
constructing  a  sewer  pipe  and  tile  factory 
at   this   place. 

Burlington.  Kan. — Bridge — The  Topeka 
Bridge  Co.,  Topeka.  Kan.,  has  been  award- 
ed contract  at  $3,865  for  constructing  a  re- 
enforced  concrete  bridge  across  Rock 
Creek.  The  bridge  is  to  be  45  ft.  in  length 
and  too  ft.  wide. 

Cottonzi.-ood,  Kans. —  Bridges — The  Blod- 
gett  Bridge  Co.,  Kansas  City,  has  been 
awarded  the  contract  for  the  construction 
of  2  bridges  and  I  approach.  The  brid.gcs 
are  to  be  across  Diamond  Creek  at  the 
Ramsey  crossing  and  across  Mercer  Creek 
south  of  Matfield,  and  the  approach  is  the 
north  approach  of  the  Rock  Creek  bridge. 
Contract  price  $3,537. 

Wichita,  Kans. — Building — George  W. 
Doge.  Wichita,  has  been  awarded  the  con- 
tract at  $4,000  for  the  erection  of  an  addi- 
tion to  the  city  school  building  at  Norwich. 

Kan.-ias  City.  Kans. — Bridges — The  Mid- 
land Bridge  Co.  have  been  awarded  the 
contract  to  build  an  iron  bridge  over  Island 
Creek  near  N.  Polfers.  Prairie  Township. 
Contract  prices  were  $175  for  straightening 
the   bridge,  concrete  .$9.50  a  cu.  yd. :  nias- 
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onry  $525.  The  same  company  was  also- 
awarded  the  contract  for  a  bridge  over 
Island  Creek  near  school  house  No  25  in. 
Irairic  Township.  Contract  prices  were 
$8y8  for  straightening  bridge,  $5.50  per  yd 
tor  masonry,  and  $9.75  per  cu.  vd.  for  con- 
crete. 

Paducah,     /Cy.-Bridge-The     Nashville 
Bridge  Co.  has  been  awarded  the  contract- 
at  $6,790  for  the  construction   of  a   bridge 
over  Massac  Creek  on  the  Blandvillc  Road 

Havre  de  Grace,  jV/rf.— Bridge —Eyre- 
Shotmaker,  Philadelphia,  Pa.,  has  been 
awarded  contract  for  constructing  a  steet 
bridge  over  the  Susquehanna  River  for  the 
Baltimore  &  Ohio  R.  R.  The  bridge  is  to- 
be  7,000  ft.  in  length  and  cost  about  $2 - 
000.000. 

Pittsfield,  Moj.f.— Reservoir  Dam— The 
.Vrniburscn  Hydraulic  Construction  Co.,  176 
I-edcral  St.,  Boston,  has  been  awarded  the 
contract  for  constructing  reservoir  dam  at 
-Ashley  Brook  to  create  an  additional  water 
supply.  Dimensions  are  32  ft.  in  height  by 
465   ft.   long. 

Merrill,  .1/iV/i.— Sewers— Ed.  Eislec,  Sag- 
inaw, has  been  awarded  the  contract  for 
the  new  Alice   and   Midland   St.   sewers. 

Coleraine,  .1/i'iih.— Water  Supplv— A.  G. 
Osman,  Duluth,  has  been  awarded' the  con- 
tract for  the  water  works  and  sewer  sys- 
tem. 

U'innehago,  .l/m»— Sewers— The  J.  W. 
1  urner  Co.,  Des  Moines,  la.,  have  beei> 
.iwarded  the  contract  at  $15,000  for  the  con- 
struction of  sewer  at  this  place. 

St.  Joseph,  -Uo.- Building.— Isele  Bros., 
Memphis,  Tenn.,  have  been  awarded  the 
contract  at  $425,000  for  the  construction  of 
ri  fireproof  steel  construction  hotel  build- 
ing. 

ll'inside.  AVfc.  —  Water  Works  —  The 
Sioux  City  Foundry  and  Mfg.  Co.  have 
been  awarded  the  contract  at  $ro,ooo  for 
putting  in  a  waterworks  system,  including 
a    pumping   station,    steel   tank   and    tower. 

Xew  York,  X.  )'.— Power  Plants— The 
.American  &  British  Manfg.  Co..  Provi- 
dence, R.  L,  have  been  awarded  the  con- 
tract for  the  construction  and  equipment 
of  2  large  light  and  power  plants.  Thii 
contract  involves  $10,000,000. 

Washington.  Pa.,— Paving.— T!ie  Fort 
Henry  Construction  Co.,  Wheeling.  W.  Va.. 
has  been  awarded  the  contract  for  the  im- 
provement of  the  Point  Lookout  road  at 
$7,886,  and  the  Dry  Run  road  at  $30,000. 
The  work  is  to  consist  of  paving  with 
macadam.  The  W.  E.  Howley  Construc- 
tion Co.,  Pittsburg,  has  been  awarded  the 
contract  at  $50,000  for  the  extension  and 
improvement  of  the  West  Middletown 
road  and  the  Finleyville-.Alleghany  county 
line  road. 
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Associated  Union  ol  Sleam  Shovel  and  Drcdgemen 

n.  I..  \\  M.I.ACII,  Sctrclary-IrLaMirir 
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International  Brotherhood  of 
Steam    Shovel    &    Dredge    Men 

Furnishes  on  short  notice,  competent  and  practical  Engineers,  Cranemen  and  Firemen  for  all 
kinds  of  machines,  to  all  contractors  and  railroad  companies  in  the  United  States  and 
foreign  countries.  The  men  whom  we  furnish  will  be  guaranteed  competent  workmen  and 
and  will  carry  a  membership  card  in  our  association.  When  ordering  men  be  sure  and  state 
the  kind  of  machine  you  operate.     Address  all  communications  to 

THOS.  J.  DOLAN,  Sec'y-Treas. 
CHICAGO,  ILL. 


Headquarters,  134  Monroe  St.,  Rooms  508,  509  and  510. 
Long  Distance  Telephone  4222  Central. 
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#•''"  Machine 
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Send 
J.  A.  DEL  SOLAR.  106  Fultoo  St..  New  York.  N.  Y 


with  brushes,  and  does  it  better, 
for  Catalogue  which  is  free. 
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HYDRO-ELECTRIC  WATER    WORKS 
AND  LIGHTING  PLANT. 

Lawrencebiirg.  Tciiii. 
Sealed  bids  will  be  received  till  Sept.  13. 
for  materials  and  labor  separately  or  to- 
m'thiT;  Three  30-iiich  turbines;  dynumo.  in- 
duction motor  and  arc  lights;  centrifugal  or 
triplex  pump;  steel  tower  and  tank;  cast 
iron  pipe;  hydrants  and  valves;  oyclopean 
or  reinforced  concrete  dam;  reinforced  con- 
crete penstocks  and  power  house;  install- 
ing machinery;  electric  line  construction; 
pipe   laying.     For  specifications,   address 

WALTER   G.   KIRKPATRICK,    Engineer. 
10-lt  Jackson.    Miss. 

SEWERS. 

Canton,  Miss. 
Bids  will  be  received  till  Sept.  19,  1907, 
for  materials  and  labor  for  system  of  house 
sewers  complete,  approximately  seven  miles 
of  IS-lnch  to  6-inch  pipe  sewers.  Deposit 
3%  of  bid.  For  apeciflcatlons  and  further 
Information  addiess  Walter  G.  Kirkpatrick, 
Engineer,  Jackson,  Miss. 
10-lt  O.    S.   MILLER,    Mayor. 


LAKE     VIEW    PUMPING    STATION 

DEPARTMENT  OF  PUBLIC 

WORKS. 

CHICAGO.  August  30,  1907. 
Sealed  proposals  will  be  received  by  the 
city  of  Chicago  until  11  a.  m.  Friday.  Sep- 
tember 13.  1907.  at  room  224.  city  hall,  for  the 
furnishing  of  all  materials,  tools,  labor,  ma- 
chinery, and  appliances  of  wha'soever  kind 
or  description  necessary  to  construct  the  su- 
perstructure of  an  engine  ^louse,  together 
with  foundation  and  superstructure  tor  a 
connecting  building,  at  the  Lake  View  pump- 
ing station,  located  at  the  northeast  corner 
of  Montrose  boulevard  and  Clarendon  ave- 
nue, in  the  city  of  Chicago,  according  to 
plans  and  specifications  on  file  in  the  office 
of  the  Department  of  Public  Works  of  said 
city,    room   325,    city   hall. 

Proposals  must  be  made  out  upon  blanks 
furnished  at  said  office,  and  be  addressed  to 
said  department,  indorsed  "Proposals  for 
Lake  View  Engine  House,"  and  be  accom- 
panied with  five  thousand  dollars  in  money 
or  a  certitied  check  for  the  same  amount  on 
some  responsible  bank  located  and  doing 
l>usinoss  in  the  city  of  Chicago  and  made 
Iiayable  to  the  order  of  the  commissioner  of 
public    works 

The  commissioner  of  public  works  re.=crves 
the  right  to  reject  any  or  all   bids. 

A  deposit  of  $5.00  will  be  required  lo  in- 
sure the  sate  return  of  plans  and  specifica- 
tions. 

No  proposal  will  be  considered  unless  the 
party  offering  it  shall  furnish  evidence  satis- 
factory to  the  commissioner  of  public  works 
of  his  ability,  and  that  he  h.is  the  necessary 
facilities,  together  with  sufficient  pecuniary 
resources,  to  fulfill  the  conditions  of  the  con- 
tract and  specifications,  provided  such  con- 
tract should  be  awarded  to  him. 

Companies  or  firms  bidding  will  give  the 
individual  names  as  well  as  the  name  of  the 
firm   with   their  address. 

JOHN  J.   HANBERG. 
Commissioner   of   Public    Works. 
By    PAUL    REDIESKE, 
10-2t  Deputy  Commissioner. 


DREDGING — U.  S.  Engineer  Office.  Jones 
Building.  Detroit,  Mich..  Aug.  26.  1907.— 
Sealed  proposals  for  dredging  section  1,  plan 
B.  Detroit  River,  will  be  received  here  until 
3  p.  m..  Oct.  8.  1907.  and  then  publicly  oi)en- 
ed.  Information  furnished  on  application. 
CHAS.    E.    L.    B.    DAVIS,    col.,    engrs. 


SEWERAGE  SYSTEM. 

Township  ot  South  Oiange,  N.   J. 

Sealed  proposals  will  be  received  by  the 
Township  Committee  of  the  Township  of 
South  Orange,  at  their  rooms  in  Maplewood. 
N.  J.,  until  S  o'clock  p.  m..  Tuesday.  Sep- 
tember 17.  1907,  for  the  construction  of  sani- 
tary sewers  in  two  sections  of  the  Township 
and  requiring  quantities  approximately  as 
follows: 
Maplewood  District — 

3,460   feet   of   10-inch   vitrified    pipe   sewer. 

15,090  feet  of  8-inch  vitrified  pipe  sewer. 

63    manholes. 

12  fiush  tanks. 

South   Orange  Heights  District — 

250  feet  of  10-inch  vitrified  pipe  sewer. 
16.648  feet  of  8-inch  vitrified  pipe  sewer. 
47    manholes. 

13  flush    tanks. 

Pioposals  for  each  district  must  be  made 
separately  and  each  accompanied  bj'  a  cer- 
tified check  for  $2,000,  made  payable  to  the 
"Township  of  South  Orange."  Plans  and 
s[^ecifications  can  be  seen  at  the  Public 
Building.  Maplewood,  N.  J.,  and  at  the  of- 
fice of  Alexander  Potter.  Consulting  Engi- 
neer.  143    Liberty   St..   New  York   City. 

The  right  is  reserved  to  reject  any  or  all 
bids. 

Hy  order  of  the  Township  Committee. 
EDW.VRD    R.    ARCULARIUS, 

Township  Clerk. 

ALEXANDER  POTTER, 

I'onsulling   Engineer,  10-2t 

CEMENT.  STONE  AND  SAND— U.  S.  Engi- 
neer Office.  Honolulu.  T.  H..  Aug.  15,  1907.— 
Sealed  proposals  for  furnishing  and  deliver- 
ing 14.000  barrels  Poi  tiand  cement,  16,500 
tons  broken  stone,  and  7,000  tons  sand,  will 
be  received  here  until  12  m..  Oct.  15.  1907. 
and  then  publicly  opened.  Information  fur- 
nished on  application.  C.  W'.  OTWELL. 
rapt.,    engrs. 

ROCK  EXCAVATION  AND  DREDGING— 
r.  S.  Engineer  Office.  Jones  Building.  De- 
troit. Mich..  Aug.  26.  1907.— Sealed  propos- 
als for  rock  and  earth  excavation,  section 
2.  plan  B.  Detroit  River,  will  be  received 
heie  until  3  p.  m..  Oct.  7.  1907.  and  then  pub- 
liclv  opened.  Information  furnished  on  ap- 
plitation.  CHAS.  E.  L.  B.  DAVIS,  col.. 
engrs. 

DREDGING  AND  ROCK  REMOVAL— U. 
S.  Engineer  Office.  Room  F-7.  Army  Build- 
ing. New  York.  N.  T..  Aug.  30.  1907.— Sealed 
proposals  for  rock  removal  and  dredging  in 
Saugerties  Harbor.  N.  Y.,  will  be  received 
at  this  office  until  12  m..  Sept.  30,  1907.  and 
then  publicly  opened.  Information  furnish- 
ed on  application.  JOHN  G.  D.  KNIGHT. 
col.,   engrs. 


September  4,  1907. 


ENGINEERING-CONTRACTING 


31 


For  Trench  Work 

where  there  is  a  moderate  amount  cf  water  to 
be  handled,   there  is   nt)thin<j   superior   to  our 

Diaphragm  Pump 

It  will  displace  sand,  gravel,  or  anything  liquid 
enough  to  flow ;  the  eost  of  operation  is  low 
and  it  has  great  durability. 

It  can  be  moved  easily  anywhere  on  the 
job  as  no  foundation  is  needed.  We  carry  these 
in  3"  and  4"  with  strainer  and  hose  complete 
ready  for  immediate  use. 

We  make  a  specialty  of  furnishing  repair 
j)arts.     Circular  on  i-equest. 

HAROLD  L.  BOND  COMPANY 

142  Pearl  Street  Lon«  dis.  Tei.      BOSTON.  MASS. 


Csble  Address  BONDCO 


Western  Union  Code 


it 


Everything    Has    Been    Sold 


E.  A.  Godeffroy  advertised  for  two  issues,  20  Wheel  Scrapers,  3  Dump  Cars  and 
a  Dump  Wagon,  then  wrote  "Please  discontinue  ad. — all  things  advertised  are  sold." 

If    you    have    anything    to    sell    or    rent,  send  us  copy  for   a    "For    Sale"    advertisement. 
The  price  is  only  $1   an  inch  a  week,  thus  making  the  cost  of  a  trial  very  small  indeed. 


ENGINEERING-CONTRACTING, 


Dearborn  St.,  Chicago. 


WATER-WORKS  SUPPLIES. 

Office  of  the  Bn;ird  'if  Water  Commissioners 

of  the  City  of  Los  .\ngeles. 

August    19.    1907. 

Sealed  proposals  will  be  received  by  the 
Board  of  Water  Comissioners  of  the  City 
of  Los  .\ngeles,  at  the  office  of  said  Board. 
440  S.  Hill  Street,  up  till  3:30  P.  M.  of  Sep- 
tember 30.  1907.  for  furnishing  and  deliver- 
ing f.  o.  b.  cars  at  Los  Angeles.  California, 
approximately  6,000  tons  of  Standard  Hub 
and  Spigot  Cast  Iron  Water  pipe,  as  follows: 
920  pes.  24-ineli. 


955  ' 

20 

670  ' 

'  20 

490  ■ 

'  20 

2.500  • 

'  12 

500  • 

10 

1.000  • 

■   8 

2,000  • 

•   6 

2,500  ' 

4 

Specifications  can  be  obtained,  upon  appli- 
cation, from  the  Secretary,  at  440  S.  Hill 
Street. 

A  certified  check  for  five  per  cent,  of  the 
amount  of  the  bid.  made  payable  to  Jno.  J. 
Fay.  Jr..  President  of  the  Board,  is  to  ac- 
company each  proposal,  to  be  held  as  a 
guarantee  that  a  contract  with  bond  ap- 
proved by  the  said  Board  will  be  entered  into 
by  the  party  whose  bid  is  accepted,  in  ac- 
cordance with  the  terms  of  the  said  bid. 

The  Board  reserves  the  right  to  reject  any 
or  all  bids,  in  whole  or  in  part. 

WM      MULHOLLAND. 
10-21  Superintendent. 

BOILERS  AND  PUMPING  MACHINERY 

Office  of  the  Water  Department  of  the  City 

of  Los  Angeles. 

August  19,    1907. 

Sealed  proposals  will  be  received  by  the 
Board  of  Water   Commissioners   of   the   City 


of  Los  .-^ngclcs.  .-It  its  office.  No.  440  S.  Hill 
Street,  up  till  3:30  P.  M.  of  September  30. 
1907,  for  two  water-tube  boilers  of  300  horse 
power  each,  and  one  seven-million  gallon 
cross-compound  pumping  engine,  in  accord- 
ance with  specifications  on  file  with  F.  J. 
Fischer.  Chief  'Mechanical  Engineer,  at  the 
above  address. 

Bids  will  he  received  separately  for  boilers 
and  machinery. 

A  certified  clieck  for  5  per  cent,  of  the 
amount  of  the  bid.  made  payable  to  Jno.  J. 
Fay,  Jr.,  I>resident  of  the  Board,  is  to  ac- 
company each  proposal,  to  be  held  as  a 
guarantee  that  a  contract  with  bond  ap- 
proved by  the  said  Board,  will  be  entered 
into  by  the  party  whose  bid  is  accepted,  in 
accordance  with  the  terms  of  the  said  bid. 

The  Board  reserves  the  right  to  reject  any 
or  all  bids. 

WM.   MULHOLLAND, 
]0-2t  Superintendent. 

DRAINAGE  WORK. 

BIDS   WANTED. 

Drainage  district  No.  2.  Town  of  Rich, 
Coolt   County,    Illinois. 

Notice  to  Contractors. 

Notice  is  hereby  given  that  the  drainage 
commissioners  of  District  No.  2  of  the  Town 
of  Rich,  Cook  County,  Illinois,  will  receive 
sealed  bids  at  the  office  of  Albert  Reese. 
Town  Clerk.  Matteson,  Illinois,  until  noon 
of  the  12th  day  of  September,  1907,  for  the 
construction  of  a  system  of  drains  In  said 
district. 

Each  bid  must  be  accompanied  by  a  certi- 
fied check  equal  to  5  per  cent  of  the  aggre- 
gate of  the  proposal.  Checks  will  be  re- 
turned to  unsuccessful  bidders  upon  the  let- 
ting of  the  contract,  and  to  the  successful 
bidder  upon  the  execution  of  the  contract 
and    furnishing   a    bond   in    the    sum    of   J5.- 


000.  with  security,  to  be  approved  by  the 
commissioners,  condition  for  the  faithful  per- 
formance of  the  contract. 

Said  commissioners  will  open  said  bids  at 
1  o'clock  p.  m.  of  said  day  at  said  office. 
Privilege  is  reserved  to  reject  and  any  all 
bids. 

The  work  to  be  let  consists  of  about  6% 
miles  of  open  dredge  ditch,  varying  from 
6  to  14  feet  bottom  width,  with  side  slopes 
of  1  to  1.  Also  700  feet  of  12  inch.  4,500  feet 
of  15  inch,  and  1.600  feet  of  22  inch  tile, 
ditch  having  an  average  depth  of  about 
5>4  feet.  Total  excavations,  about  115.000 
cubic  yards.  Profiles,  plans,  and  specifica- 
tions for  said  work  can  be  examined  at  the 
office  above  mentioned.  Contractors  are 
further  expected  to  acquaint  themselves 
with  the  conditions  on  the  premises  before 
bidding. 

For  Information,  apply  to  H.  S.  Blanchard. 
attorney,  Chicago  Heights,  Illinois,  or  F. 
L.  Knight  &  Sons,  engineers.  Crown  Point, 
Indiana. 

D.    SIEBRANDT. 

J.     H.     SCHUMACHER, 

FRED   MARQUARDT. 

Commissioners. 


STORM  WATER  SEWER. 

Munessen,  Pa.,  August  15,  1907 
Sealed  proposals  will  be  received  at  the 
office  of  the  Borough  Engineer  until  4  o'clock 
p.  m.,  Thursday.  September  5th.  for  the  con- 
struction of  a  storm  water  sewer  and  appur- 
tenances as  follows:  700  Un.  feet  of  4  foot 
6  inch  by  6  foot  9  Inch  oval  shaped  3-rlng 
brick,  as  per  plans  and  specifications  on 
file  in  the  office  of  the  Borough  Engineer. 
J.    F.    IRWIN, 

Borough   Engineer, 
W.   A.    MILLER, 
Chairman   St.  and   Roads  Com. 
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XXVIII.     No.  lO. 


The  Blaw  Collapsible  Center 

FOR  SEWERS  AND  CULVERTS 


7-ft.  form  in  use  on  Philadelphia  Subway. 

Centers  Leased — Not  Sold. 

Saves   time,   saves  labor,  saves 
trouble.^ — Gives    better  results. 

Write  for  booklet. 

Blaw  Collapsible  Steel  Centering  Co. 

Weatinghouso  Building  Pittsburg.  Pa. 


Why  Proposal  Advertisements 

Should  be  Published  in 

ENGCVEERING-CONTRACnNG 

The  readers  of  Engineering-Contracting  are  en- 
gineers and  contractors.  There  are  10,000  of  these 
readers  and  their  names  make  the  most  select  list  of 
active,  capable  .and  prosperous  engineering  contractors 
on  record.  This  is  not  a  baseless  assertion.  There  is 
a  reason  for  its  truth.  The  reason  is  thaj^  in  this  pa- 
per, for  the  first  time  in  the  history  of  -engineering 
journalism,  all  men  ittterested  in  construction  can  obtain 
a  continuous  course  of  instrttction  in  construction. 
And  when  we  say  construction  we  mean  construction — 
not  designing  or  calculating  or  drafting  or  testing. 
Engineering-Contracting  is  a  construction  paper 
and  is  read  by  men  who  do  construction  work — these 
men  are  the  men  your  proposal  advertisement  for  con- 
struction work  should  reach.  One  trial  will  prove  that 
it  does  reach  them. 

ENGINEERING-CONTRACTING 

3S5  Dearborn  Street,  Cblcago 


Over  10,000  Copies  Sold  in  24  Months-1.600  Copies  Sold  in  last  5  Months 

Thus  have  the  orders  for  "Cost  Data"  broken  all  records  for  the  sale  of  technical  books. 

This  book  has  over  600  passes  of  actual  costs  taken  from  the  private 
records  of  engineers  and  contractors  and  so  itemized  and  analyzed  as  to 
be  of  inestimable  value  to  any  person  who  has  to  do  with  makings  bids  and 
estimates  or  in  checking  estimates.  The  book  covers  the  whole  field  of 
contract  work,  giving  the  cost  of  labor  and  materials  required  for  every 
kind  of  construction  from  the  laying  of  sod  to  the  building  of  reinforced 
concrete  sewers.  No  detail  of  contract  work  has  been  too  small  to  be 
described  and  recorded.  Wages  and  prices  of  material  are  given  in  every 
case,  so  that  proper  substitution  can  be  made  where  conditions  differ.  It 
gives  also  valuable  data  on  methods  of  construction,  thus  enabling  fore- 
man to  handle  work  in  the  most  economical  manner  possible. 


The  general  headings  are: 

Cost-Keeping,  Preparing  Estimates,  Organization  of  Forces,  etc. 

Cost  of  Earth  Excavation. 

Cost  of  Rock  Excavation.  Ouarr\-inK  and  Crushing. 

Cost  of  Roads,  Pavements  and  Walks. 

Cost  of  Stone  Masonry. 

Cost  of  Concrete  Construction  of  .\11  Kinds. 

Cost  of  Water- Works. 

Cost  of  Sewers,  Vitrified  Conduits  and  Tile  Drains. 

Cost  of  Pilinj!.  Trcstling  and  Timbcnvork. 

Cost  of  ErectinK  Buildings. 

Cost  of  Steam  and  Elcctic  Railways. 

Cost  of  Bridge  Erection  and  Painting. 

Cost  of  Railway  and  Topographic  Surveys. 

Co>t  of  Miscellaneous  Structures. 


Flexible  Leather, 

Gilt  Edges, 

622  Pages,  Illustrated, 

S4  Net,  Postpaid. 


24  Page  Circular,  8ho%%'inB  Conlenti  and  Sample  Pag«.  %vill  Sx  mailed  F  REE  on  request. 


The  Myron  C.  ClarK  Publishing  Co., 


(  Sot  liu'orporatt*il. 


355  Dearborn  St.,  Chicago 


ri,F,.\SF.  tell  our  ,-nlvcrtisors  WHERE  von  .saw  their  advertisement 
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WANTS 

Undisplayed  Cards  under 
this    heading    cost    only 

One  Cent  a  Word 

Displayed  $1.00  an   Inch. 


TECHNICAL  MEX,  superintendents. 
engineers  and  draftsmen.  Openings  in  all 
parts  of  the  world  at  the  highest  possible 
salaries.  ^Yrite  us  today  of  your  experience. 
Hapgoods,  305  Broadway,  New  York  City, 
■or  Suite  1012  Hartford  Building,  Chicago. 


WANTED— ROOFING — Quote  us  prices  on 
15,000  square  feet  of  corrugated  sheet  iron 
for  covering  buildings.  Bell  Electric  Mo- 
tor Co.,  Garwood,  N.  J. 

WANTED — Second-hand    blue    print    frame, 
complete,    about   24x30.      State  make,    con- 
dition   and   price.       Address    "T.     L.     A., 
care  of  Engineering-Contracting,  355  Dear- 
bom    St,    Chicago. 

CATALOGS — The  technology  department  of 
Carnegie  Library.  Pittsburg.  Is  making 
an  extensive  collection  of  trade  catalogs. 
These  will  be  carefully  Indexed  under 
both  firm  name  and  subject,  and  will  be 
accessible  to  the  public.  Mention  this  pa- 
per and  address  H.  W.  Carver,  care  of 
Technology   Department. 

WANTED — Required  by  leading  German 
engineering  works  of  world,  wide  reputa- 
tion, an  experienced  engineer  as  repre- 
sentative with  first-class  connections  In 
American  railway  financial  circles,  occu- 
pied in  floating  new  companies  and  carry- 
ing out  new  lines;  must  be  well  up  in  all 
technical  details  and  capable  of  managing 
also  the  commercial  part.  Send  fully  de- 
tailed proposals  with  references  to  F.  F.. 
5586,    care   Rudolf   Mosse,    Berlin,    S.    W. 

WANTED — Machinery  for  making  garment 
hooks  and  eyes  and  for  sewing  same  on 
cards.  Dr.  H.  B.  Cressman,  115  South 
17th  St..   Philadelphia,  Pa. 

WANTED — Name  and  address  of  New  York 
party  who  on  Aug.  31  sent  us  typewritten 
postal  card  requesting  catalogs  on  various 
subjects  but  omitted  to  sign  his  name  or 
give  any  clue  as  to  identity  or  address. 
Engineering-Contracting,  355  Dearborn  St.. 
Chicago. 

WANTED — A  second-hand  lathe  to  handle 
shafting  5  ft.  long  and  have  a  24-ln. 
swing:  also  a  bolt-making  machine.  Ad- 
dress S.  B.  Doyle,  Railroad  Contractor, 
Emerald.    Neb. 

WANTED — Position — Civil    engineer,    with    8 
years'     experience     desires     position     with 
•     firm    of   contractors.     Address   "X.   Y.    G.," 
care  of  Engineering-Contracting,  355  Dear- 
born  St.,    Chicago. 

WANTEI>— IMMEDIATELY  —  Hoisting  en- 
gine of  50  H.  P.  and  an  orange  peel  or 
clamshell  bucket.  Must  purchase  at  once 
for  immediate  shipment.  H.  A.  Drumm. 
1429    Monadnock    Block,    Chicago. 

WANTED  —  Drawings.  Maps,  Lettering. 
Plats,  Tracings  to  make,  bv  experienced 
draftsman.  421  North  Blackford  St..  In- 
dianapolis,   Ind.  S-6t 

THE  UN^TED  STATES  CmL  SERVICE 
COMMISSION  announces  an  examination  In 
210  cities  on  September  11-12.  1907.  to  se- 
cure eligibles  from  which  to  make  certifi- 
cation to  fill  three  vacancies  in  the  posi- 
tion of  miscellaneous  computer,  Naval  Ob- 
servatory. Washinston,  D.  C.  and  simi- 
lar vacancies  as  they  may  occur  in  that 
observatory.  The  Department  states  that 
miscellaneous  computers  are  paid  by  tbe 
hour  and  earn  from  SSOO  to  $1,000  per  an- 
num. Promotions  are  made  from  this 
grade  without  further  examination  to  the 
grade  of  computer,  at  $1,200  per  annum, 
as  vacancies  occur.  As  an  insufficient 
number  of  eligibles  to  meet  the  needs  of 
the  service  were  secured  from  previous 
examinations  held  for  this  position,  quali- 
fied persons  are  urged  to  enter  this  ex- 
.amination. 


WANTED  —  POSITION  —  Mechanical  engi- 
neer 26.  five  years'  experience  shop  man- 
agement and  construction;  best  refer- 
ences; $125  least  salary.  "W.  E.  C."  6405 
Parnell    Ave..    Chicago.  10-4t 

WANTED — Locomotive  crane  to  handle  l'/4 
to  2-yard  bucket  in  excavating  sand.  Ad- 
dress "K.  S."  care  of  Engineering-Con- 
tracting,  355  Dearborn  St.,   Chicago. 

EXPERT  TRACER  desires  extra  work. 
Maps,  details  and  dr:\wlngs  of  all  kinds 
promptly  and  accurately  traced.  Satis- 
faction guaranteed.  Terms  most  reason- 
able. Address  "A.  N.  Y.,"  care  of  Engi- 
neering-Contracting. 355  Dearborn  St., 
Chicago. 


Italian  Laborers  Supplied 

FREE  or  CHARGE 


For  railroad  building,  water-works,  quarries  and 
all  kinds  of  construction  work,  by 

The  Labor  Information  Office  for  Italians 

(Incorporated) 

59  UUyette  (Formerly  Elm)  Street 
New  York  City 

No  charge  either  to    applicants  for   help  or  to 

the  laborers. 

Send  for  circulars  and  application  blanks. 


J.   F.  GRAHAM, 

I Rnailtnaati-r  (irabaiii) 

RAILROAD  LABOR  AGENT 

All  classes  of  Laborers  in  Any  Number 
SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory 

WRITE  OR  WIRE 

204  Washington  Avenue  South 
MINNEAPOUS.  MINN. 


See  page  20 


YOU 

are 
our 
and 
sub 

isked  to  help  us  to  increase 
influence  among  engineers 
■  contractors,    not   already 
scribers   to   our  paper. 

Send  Us  Their  Names 

Are  you  an  employer  of  Construction 
Superintendents,  Engineers  or  Draftsmen. 

Have  you  a  vacanc}'  now? 

If  so,  write  or  wire  us  the  details  and 
we  will  supply  the  kind  of  men  that  you 
really  want. 

We  have  20,000  records  of  competent 
men,  gathered  together  the  past  14  years, 
that  we  know  are  all  right,  not  from  let- 
ters of  recommendation,  but  from  actual 
contact  with  them  and  knowledge  of  the 
work  they  have  performed. 

When  we  know  all  of  a  man's  history, 
not  part,  but  all,  it  is  hard  for  an  incompe- 
tent candidate  to  get  by  us. 

We  make  it  our  business  to  know  all 
about  the  men  we  recommend. 

Tell  us  what  you  want  and  we  will 
submit  a  candidate  and  tell  you  why  he 
is  the  man  you  want. 

THE  ENGINEERING  AGENCY,  Inc. 


MONADNOCK  BLOCK 
CHICAGO 


nSTABLlSHED  1893 
At  it  Fourteen  ^'ears.  Long  Enough  lo  Know  How. 


DREDGE — U.  S.  Engineering  Office.  415  Cus- 
tom House.  Cincinnati.  Ohio.  Aug.  31.  1907. — 
Sealed  proposals  for  constructing  dredge 
will  be  received  here  until  2  p.  m..  standard 
time,  Sept.  30.  1907.  and  then  publicly  open- 
ed. Information  furnished  on  application 
here  or  to  Mr.  W.  H.  McAlpine.  assistant 
engineer.  Frankfort,  Ky.  J.  G.  WARREN, 
maj..    engrs. 

PROPOSALS  FOR  STEAM  SHOVELS, 
Steam  Churn  Drills:  Air  Compressor  Plant, 
including  Air  Compressors.  Air  Receivers, 
Boilers.  Steel  Stack.  Smoke  Box.  Pumps. 
Condenser.  Feed  Water  Heater.  Oil  Separ- 
ator. Header.  Valves  and  Fittings:  Tandem 
Compound  Engine  and  100-kiIowatt  Gener- 
ator. Induction  Motors,  Transformers.  Rock 
Drills  and  Equipment.  Steel  Rails,  Splice 
Bars.  Tie  Plates.  Track  Bolts  and  Spikes, 
Frogs.  Switches.  Switch  Stands,  Steel.  Iron, 
Rivets.  Wrought-Iron  Pipe.  Drill  Bits.  Ma- 
chinist Hand  Taps,  Clamp  Screws.  Snatch 
Blocks.  Molders  Bellows.  Melting  Ladles. 
Safes.  Steam  Whistles.  Steam  Traps.  Wheel- 


barrows. Water  Coolers.  Rubber  Sleeves  for 
Suction  Dredge,  Canvas  Belting,  Manila 
Rope.  BoUer  Compound.  Red  Lead.  Borax, 
Cross-ties.  Piles.  Lumber,  etc  Sealed  pro- 
posals will  be  received  at  the  office  of  the 
General  Purchasing  Officer.  Isthmian  Canal 
Commission.  Washington.  D.  C  until  10:30 
a.  m..  September  25.  1907,  at  which  time 
they  will  be  opened  in  public,  for  furnish- 
ing the  above-mentioned  articles.  Blanks 
and  general  information  relating  to  this  Cir- 
cular (No.  3SS)  may  be  obtained  from  this 
office  or  the  offices  of  the  Assistant  Pur- 
chasing Agents,  24  State  St..  New  York  City: 
Custom  House.  New  Orleans.  La,:  also  from 
Chief  Quartermaster.  Chicago:  Depot  Quar- 
termaster. St.  Louis;  Depot  Quartermaster, 
Jetfersonville.  Ind.,  and  Chief  Quartermas- 
ter. Atlanta.  Ga..  and  at  U.  S.  Engineer's 
Office  in  the  following  cities:  Baltimore, 
Md.:  Philadelphia.  Pa.;  Pittsburg.  Pa.;  Bos- 
ton, Mass.;  Buffalo.  N.  T.;  Cleveland.  Ohio; 
Cincinnati.  Ohio;  St.  Paul.  Minn,;  Detroit. 
Mich,,  and  Milwaukee.  Wis. — H.  F.  Hodges. 
General   Purchasing  Officer. 
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CROSS  TIES 

LUMBER,  BRIDGE  TIES.  ETC. 
IF  YOU  WANT  WOOD 

Wire,  write  or  phone. 
G.  S.    BAXTER  &  COMPANY 

-.1  \Villi.im  St.,  N.  Y  JacksonWlle.  Fla. 


FUR  SALE 

A  No.  'MOOC  Model 

RANSOME  CONCRETE  MIXER 

with  S  H.  P  International  Harvester  Horizontal 
OASOLENC  ENQINE,  on  wooden  skids: — com- 
plete with  chutes  and  lever  dischargc| — nearly 
new,  and  in  Kood  order.  Address  "  Mixer  'Box  235. 
Sprini;  Lake  Beach,  New  Jersey  ^4t 


FOR  RENT 

Portable  Engines,  Boilers,  Iloisters, Com- 
pressors,Derricks, Centrifugal  and  Direct 
Acting    Pumps,     and     Diving    Outfits. 
Mar\Mn  Brljjga.  Inc..  IM  Nassau  St.  New  York 


Steel  Tee  Rails 


ik   Shipnic 


Also  Logging  Chains 

CHARLES   A.    RIDGELY   &    CO 

Old  Colony  liuildinR.  CHIC.M'.O 


i-uK  s.M.i; 


BUCKEYETRACTION  DITCHER 

Brand  new.     Used  two  days. 
Condition  Guaranteed. 

NEW   YORK   PLRCHASINQ   AGENCY,    Inc. 

76  Pine  Street,  NEW  YORK 


RaiU 
Locomotives,  Car*,  Etc. 

Bought  and  Sold 

WALTER  A.  ZELNICKER  SUPPLY  CO. 

in  ST.  LOUIS 


(OCOMOTIVES. 


I.\IMED1.\TE  DELIVERY 
New  liO.OOO  and  SO, 000  capacity  cars. 

Steam  Shovels,  Locomotives,  Plows. 

HICKS  LOCOMOTIVE  &  CAR  WORKS,  Chicago 


FOR  SALE  OR  RENT 

AH  in  Qood  Order 

70-ton  Bucyrus  Shovel,  nearly  new. 

1  Forney  type  Manhattan  locomo- 
tive. 

8  Wood-frame,  6-yard  cars,  new 
wheels,  axles,  all  stand,  gauge. 

2,500  ft.  relaying  rails. 

F.  S.  INQERSOLL 
3709  V\.  .^9th  Street,  Cle\eland,  Ohio 


Steam  Shovel  to  Let 

One  Marion  Style  "A"  Steam  Shovel,  standard 
railroad  K^-uge,  IJ-yard  dippers 

REBUILT  AND  IMPROVED 

Reatiy    tor   shipment  about  Sept.    1st.     Ex- 
perienced crew  who  have  worked  the  shovel 
tor  the  past  year,  or  more,   are  ready  to  go 
with  it. 

Troy  Public  Works  Company 

R.  \V   Sherman,  Prcsideni 

L'tica,  N  Y.,  and  1154  St.  Nicholas  Avenue, 

comer  Broadway  and  W.  168th  St. 

New  York  City 


TEST   BORINGS 

for  Foundations,  Etc. 

.\RTESI.-\N  WELLS.  DRIVEN  WELLS, 
PUMPING    APPAR.\TUS 

J.  E.  Feeley  6*  Company 

43  South  Market  Strset.  BOSTON 

Soul  r.ir  Estimates 


Artesian  Well 
Water  Supply 

Towns  and  CUifs.       Test  Borings 
torFouTutaiions  and  Elevator  Shafts 

DAVID   QARVEV 
so  Broadway        NEW  YORK 


CeXTRfleTORS 

We  can  make  immediate  shipment 
of  Yellow  Pine,  Poplar,  Oak  and 
Chestnut  Lumber.  Cross  Arms, 
Pins  and  Brackets 

WRITE  for  PRICES 

CENTRAL  MFG.  C  O  M  P  A  X  ^■ 
Chattanooga,  Tenn. 


YOUNG  &  SONS 


M  AMU  TACTUW  r  ■^ 


ENOINKERINO  MINLVO  A.\D| 
SUR\'EYL\(i  INSTRUMEiNTSi 


PHILADELPHIA 


FOR  SALE 

MR  COMPRESSORS;  all  straight  line, 
steam  driven,  and  complete  with 
fittings,  pressure  up  to  100  lbs. 

1      14x14x16  Knowles $5.50.00 

1      12x12x14  Rand ,=57. 5  00 

1     8x8x8  Herron  &  Bury 400  00 

ROCK  DRILLS 

li  Ingersoll-Rand,   3J  inch 1,50.00 

PIPE 

1,000  ft.  .3-inch  wrought,  at .  .         .14 
1  .500  ft.  2-inch  "  "  -  .  07 

JOHN  J.  O'HEROX  &  CO. 
i;  Wabash  Avenue  CHICAGO 


FUR  SALE 

One  -ten  (10)  ton,  one  fifteen  (1.3) 
ton  Bav  City  Industrial  Works 
LOCOAtOTIVE     CRANE;     also 

three  {'■])  Williams  &  White  number 
six  BULLDOZERS.     All  in  good 

condition.    For  particulars  address 

TRUSSED    CONCRETE    STEEL 
COMPANY 

Youngstown,  Ohio 


VULCAN  IRON  WORKS 

""  -    ICAGO 


ALL    KINDS    OF 

CONTRACTORS*   TENTS 


_l 


•..^    '■  ■•^.  ■    • 

Extra  Finished 

Columbut  Teni  <a  Awning  Co. 

East  Walnut  St..  Columbus.  O. 


60  Day  Clocks 


Prentiss  cltjck>  arc  the  only  60 
day  clocks  cnanufaccured  in 
the  worlcl,^  and  keep  perfect 
time  thtoughout  their  long 
run.  They  »re  accurate,  dur- 
able and  reliable  and  will  lait 
a  life  time.  Al90  Frying- 
pan.  Electric,  Syn- 
c  hron  I M  m  d  and 
Wmtchman'm  clockm. 

.S.ji.il  tor  r»laI>rio  >n    f,' 
TMC 

Prentiss  Clock  Improvement  Co. 
Dept.6,  92ChambertSt..N.Y. 


LIGHT 

Wells  LighVMfg.  Co. 

^  >  \\'ashinKl>'n  St. 

NEW  YORK 


Every  Train    a 
Two-Hour  Train  ^ 

From  7  a.  m.  lo  6  p.  ni. 


To  PHILADELPHIA 

New  Jersey  Central 


Train  Every  Hour 
on  the  Hour 

Leave  W.  SSJ  St.loininate«t>efore  tliehoar 


r  SUUomWE.ST  230  ST. 
LlBEKir   ST. 


EXCELLEST 
DIN  ISO  SERVICE  1 


September  4.  igoj. 
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15  No.  3  wheel  scrapers $      25  00 

New  «xl4  Vulcan  dinkiis  at 2.500.(0 

Mew  lUxl6  Vulcan  dinkies  at   3.000.0U 

New  1-yard  clam  shell   bucket   (for 

sand) 375  00 

Lid^envood  No.  71  hoist,  complete. . .  725  00 

Little  Giant  1-yard  traction  shovel. .  3.250.00 
No.  2  Smith  Mixer,  engine  aad  boiler 

on  wheels 675.00 

Marion  Model  eO  shovel  (new) 9.400.00 

Bucyrus  70  ton  shovel   (new) 9.900.00 

New  10  ton  American  Tandem  roller  1,700-00 

54x54x16  ft.  stone  planer 950.10 

Ox  10  \'ilter  belted  compressor.  34  ft. .  1  lO.CO 

12x12x14  Hall  air  compressor 650.00 

12x12^x14  InpersoU  compressor 725.00 

Morris  No.  10  D.  C.  pump  and  engine  500. (K> 

ODmpIete  }-yard  dipper  dredge 2.500.00 

Channon  full  circle  ij-yard  excavator  4,(X)0.00 

Let  me  have  your  inquiries  for 
Cableways,  Cars.  Rail.  Rock  Drills, 
Channeler.  Traction  Engines, 
Graders  and  Contractors'  Equip- 
ment generally. 

WILLIS  SHAW 

171  La  Salle  St;  Chicago,  III. 


Good  Values— Immediate  Shipment 

Two  70  ton  2i  yard  "Atlantic"  Shovels,  almost  new.  ..$7,000.00 

One  26  ton  one  yard  Little  Giant  Tractipn  Shovel 2,000.00 

One  45  ton  1^^  yard  S.  G.  Bay  City  Shovel— steam  thrust  2,2.50.00 

One'45^ton  Bucyrus  with  ditching  attachments 3,500.00 

One  2  yard  Dredge  Outfit,  complete 3,000.00 

One  51  H.  P.  Mujidy,  D.  C.  D.  D.,  Hoisting  Engine 700.00 

One  30  H.    P.    Lambert    Hoist,    3   drums,    with  boiler, 

nearly  new 1,000.00 

One  No.  3  McKelvey  Mixer,  Engine  and  Boiler 350.00 

One  Corliss  Valve  Compressor,  capacity  2,250  feet,  good 

as  new 4,000.00 

Air  Compressors  from  200  to  2,000  feet  capacity. 

Plants  Installed.     Correspondence  invited. 

INTER-STATE  EQUIPMENT  (Q.  ENGINEERING  CO. 

Tarda  «nd  Warehouse. 

South  Entlewood  Old  Colony  Building.  CHICAGO 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels. 

Southern  iron  &  Equipment  Co. 

Atlanta,  Ga. 


FOR  IMMEDIATE  DELIVERY 

One  No.  8  Morris  Sand  and  Dredging  Pump.     Direct  connected  to  a  pair 

of  7x7  Engines  complete  with  Ejector  and  Flap  Valve $750.00 

One  Duplicate  of  above  (Second  Hand),  in  first-class  conditioli,  used  less 

than  four  months ;' $625.00 

One  Xo.  4  Champion  Rock  Crusher  mounted  on  wheels  with  12  ft.  Ele- 
vator, Chute  Screen  and  Brake.   Capacity  12  to  18  Tons  per  hour.     S925  00 

Address:  Contract  Department. 

THE  W.  M.  PATTISON  SUPPLY  CO. 

CLEVELAND,  OHIO. 


900 — 60,000     POUNDS     CAPACITY     COAL    CARS 
250 — 60,000     POUNDS    CAPACITY     FLAT     CARS 

IMMEDIATE  SHIPMENT 

Fine  Condition 

ATLANTIC  EQUIPMENT  COMPANY 


1 1 1   Broadway 

New  York 


Railway  Exchange 
Chicago,  111. 


J 


FOR  SALE 

9  Western  Dump  Wagons,  l,'.i 

yard S  57. oil 

4  Western  2- yard  Dump  Cars, 

30"  gauge ■;,■). (0 

9  Western  IS  yard  Dump  Cars     ;J5  I'H 

12  Western  l;i  yard  Dump  Cars     35  i  n 

1  Western   Grader    (used    two 

months)        025.00 

1  Lambert  Hoist  Engine      .     .   300  (in 

11   K.    &    J     2-vard    3C"    gauge 

Dump  Cars  "...      42.00 

1  Case    Traction    Engine,  20 

H.  P 1,400.011 

Write  us  for  anything  you  may  be  needing  in 
the  line  of  Contractors'  equipment. 

The  American  Trading  Company 

M.\R10.\.  OHIO 


FOR    •«Ai  E 

One  Lambert  Skldder.  four  dnims  48*  long.  One  p-ilr 
encines.  10ixl2  cylinders:  one  pair  encines.  9x12  rv;ln- 
ders.  used  one  month;  one  Lambert  Skidder.  three 
drums  48'  lone  double  engines.  9x12  cylinders,  good 
condition.  One  Lldeerwood  Skidder.  three  drums  48* 
lone,  cylinders  9x12.  fair  condition:  one  R.  I.  36'gBuee 
Locomotive,  eood  condition:  one  (0x16  Porter  Saddle 
Tank.  .16"  gauge:  :J0  narrow  gauge  Logging  Cars:  one 
12x30  Berlin  Timber  Planer. 

S.\BEL  BROS..  Jacksonville.  Fla. 


SURVEYORS'*  ENGINEERS' 

Jransits,  Levels, 

Compasses, 

Chains,  Tapes,  Etc. 

Drawing  Instraments, 
Paper.  Etc. 


Field  Kooks.  India  Ink, 
Brushes,  Etc. 

Catalogue  on  Request. 


L  M.  PRINCE. 


lot  WEST  4th  STREET, 
CINCINNATI,    OHIO 


STEEL      TANKS 

—  A  N  n       


PLATE 


WORK 


Cut  Shows  Our  Special  Tor  SUU 

WRITE  FOR  PRICES 


Est&bllshed  1872 


WM.  GRAVER  TANK  WORKS 

EAST  CHICAGO  INDIANA 
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SEELIQ'S    PATENT   TELESCOPE    WYE    LEVEL 


A  reliable,  up-to-date,  thorouj;li- 

ly  practical  instrument  of 

high   value. 

Endorsed  by  most  iironiiiiciU 
engineers.  This  instrument  car- 
ries the  stamp  of  approval  of 
those  who  know. 


Focus  changed]  without  affecting  ^balance 
A  time,  patience'and  labor  saver.  This  in- 
strument fills  a  long  felt  want,  and  meets  the 
demands  of  the  most   exacting.     Let  us  tell 


you  all  aboutit. 

R.      S  E  E  L  I  G 


SON 


'.'.5%  of  the  engineering  and  sur- 
veying instruments  bought  by 
the  Sanitary  District  of  Chicago 
and  '.18%  of  all  purchased  by 
the  Illinois  Steel  Co..  during 
the  past  ten  years,  were  inade  by  us. 

Send    for   Catalog    No.    6    and 
learn   nh\. 

172  E.  Madison  Street,  Chicago 


No.  5129 


KEIUFFEIL    6c 


SSEIR     CO. 


CHICAGO,  111  E.  Madison  St 


127  FULTON  STREET.  .\EW  YORK 

ST.  LOUIS,  S13  Locust  St.  S.\.\  FRANCISCO.  40  Oak  St..  cor.  -Market 


Drawing  Materials  Measuring  Tapes 

K  &  E:  CONTRACTORS' 


Surveying  Instruments 

TRANSIT 


Telescope  S  in.  with  dust-cap  and  sun-shade,  object  glass  1  in.,  with  rack-movement,  eyepiece 
adjustable  for  focusing  cross-hairs.  Long  spirit  level  to  telescope,  graduated  on  the  glass.  Clamp 
and  tangent  screws  to  telescope.  Cloth  finished  standards.  Compass  graduated  to  degrees,  with 
variation  plate,  needle  about  3  in.  Horizontal  limb  5  in.,  graduated  to  half-degrees  reading  by 
folded  vernier  to  minutes.  Two  spirit  levels  to  horizontal  Umb.  Shifting  centre. 
We  manufacture  a  special  line  of  Transits  and  Levels  for  Contractors  and  Builders,  in  various  styles.  They  arc  reliable 
instruments,  of  moderate  price,  and  will  save  time,  labor  and  chance  of  errors. 

Ovjr  Complete  Oatalogue  (550  pages)  on    recit-jesl: 


F.  D.  CROFOOT  N.  NIELSEN 

Printing  by  Electric  Light 

Crofoot,    Nielsen    &    Company 

BLUE    PRINTERS 
Blue  Printing,  Black  Printing  Blue  Line  and  Color  Printing 

Special   Service  .Mways — Speed   and    RESULTS.     Big    Floor  Space  and 
Equipment  for  Rush  Orders. 

167-169   E.   Washington   Street,   CHICAGO 

I'hone  759  Main 


BUFF 


ENGINEERING 
INSTRUMENTS 


The  "Buff"  is  freely  acknowledged  to  embody  more 
accuracy,  better  telescopes  and  workmanship  than  any 
other.     Sen<i  lor  Catalogue  3. 

BUFF  &  BUFF  COMPANY,  Boston,  .Mass. 

Jamaica   Plain   Station 


5"  LO.NQ,  WITH  AtAONIFYINQ 
GLASS  INDICATOR 


MIDGET  SLIDE  RULE 

Drawing     Materials 

and    Surveying 

Instruments 

WRITE  FOR  CIRCUL.\R  No.  7 

KOLESCH  &  CO.,    142  Pulton  Street,  NEW  YORK 


one:    CEiisn"    a    na/ord 

is  the  price  of  an  undisplayed  "Want" 
advertisement  in  this  paper,  or  $1.00  an 
inch  if  the  advertisement  is  displayed. 


EVERETT=McADAM 

CONTINUOUS  ELECTRIC 

BLUE  PRINT 

Machine 

Easy  to  operate,  coinpact,  self- 
contained,  noiseless,  small  amount 
of  current,  perfect  contact,  uni- 
form tone,  variable  speed,  eco- 
noiTiical. 

Revolute  Machine  Co. 

525  West4Sth  St.,  NEW  YORK 

I'urthcr  information  and  List  of 
Users  upon  Request 


Elliott  Electric 
Blue  Print  Machine 

Simplest  In  Operation 

Simplest    in     Construction 

Best  Workmanship 

Hundreds    in    use    and    sellinjf 
faster  than  ever. 

Ask    for    Catalogue     '•0." 

B.  K.  Elliott  Company 

108  Sixth  Street.  PITTSBVRG 


September  4.  Kin^. 
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THE  GLOBE-WERNIGKE  GO. 

COMPLETE  OFFICE 
OUTFITTERS 


Not  only  the  best  Typewriter  Desks,  but 
the  best  Roll -top,  Flat- top,  and  Book- 
keepers' Desks,  Office  Chairs,  etc. 

224-225  Wabash  Ave..  Chicago 


«^®^ 

EUGENE  DIETZGEN  COMPANY 

^^JtPSS* 

Manufacturers  and  Importer 

tATi 

DRAWING  MATERIALS 

'^^f^ 

SURVEYING   INSFRUMENTS 

^^? 

Cata!o^;iio  on  Api'HcTition 

^^ 

NEW  YORK               NEW  ORLEANS               CHICAGO 
214-220  E.  23d  Si.     SAN  FRANCrSCO     181  Monroe  St. 

BLUE 

PRINTS 


DRAWING 
MATERIAL 


Quick  Service  '^<:^^Jf^  Best  Price 

AMERICAN    BLUE    PRINT   PAPER    CO. 


Railway  Exchange 
Harrison  IMI 


294   DEARBORN  ST.,  CHICAGO 

Tclenbone'; 


Harrison  A.57I.  6572 


Special  DIST-PROOF  Filing  Case 

If  you  want  something 

good  at  the  lowest  cost     ' 
send  us  your  order  for 

Drawing  Tables 
and  Filing  Cases 

You  will  find    it   econ= 
omy  to  write  us. 

Catalogue  FREE  on   .Application. 
From  factory  to  you. 

ECONOMY  DRAWING  TABLE  COMPANY,  1309  llah  Street, 

TOLEDO.    OHIO 


N 


AND  TENTS  OF  EVERY  KNOWN  KIND  AND  QUALITY 


For  ]in)ni])t  shi])nient  we  ALWAYS  carry  a  stock  made  ui>  of  NEW  tents  of  STAPLE  sizes. 

BEST  GOODS  AT  LOWEST  PRICES 

SuDerior  Equi])ment  for  Proiniit  and  Correct  Handling  of  Orders.  Inquiries  Solicited. 

ZITTLOSEN  AlFG.CO.,St.Louis,iV\o. 

Builders  of  Tents  with  a  Reputation 

310=316  ELM  STREET 


Mention  ENUINEERI  NCi-lONTR  \CTISO 


PLKASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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LIST    OF    CONTRACTORS'    SUPPLIES 


If  }ou  wish  tlic  calaluus  ut  llic  leading  maiuitMcturcrs 
of  any  tool  or  machine  mentioned  below,  send  us  a 
postal  card,  giving  your  address  and  the  list  number 
of  article  of  which  you  want  catalogs. 

This  will  ■iiivc  you  the  trouble  of  writing  several  letters  to 
different  maiuifactnrers.  For  example,  if  yon  want  catalogs  of 
steam  shovels  anJ  of  rock  drills,  write  470  and  l,?6  on  your 
postal  card,  with  yonr  name  and  address.  We  will  do  the  rest. 
Should  yon  later  on  have  correspondence  direct  with  the  manu- 
facturers, we  shall  .ippreciate  it  if  you  will  state  in  your  letters 
that  you'  arc  indebted  to  Encineering-Contracting  for  the  iu- 
triiiliK'tii'ii      Siu'b  a  vtatenicnt  will  lie  niutuallv  liencficial. 


2  Asbestos. 
4  Asphalt. 

6  Asplialt  plants. 

7  Asphalt  tools. 

8  Augers,   pneumatic. 

10  Ballast  spreaders. 
12  Balast  unloadcrs. 
14  Bearing — ball,    roller. 
16  Bearings — self-oiling. 
18  Bellows. 
20  Belt    dressing. 
22  Belting — canvas. 
24  Belting — chain. 
26  Belting — leather. 
28  Belting — rubber. 
30  Blacksmiths"    tools. 

Blocks,  tackle.     See  384. 

Blowers.     See  180. 
36  Blue  print  machines. 

38  Boilers. 

39  Boiler  covering. 

40  Brakes,   air. 

42  Brick,  building. 

44  Brick,  paving. 

45  Brick   machine-. 

46  Bridges. 

48  Buckets,  clEm  shell. 
50  Buckets,  dumping. 
,;2  Buckets,    orange   peel. 

60  Cablewajs. 
62  Cars,  ballast. 
64  Cars,  dump. 
66  Cars,  Hat. 

68  Cars,  hand. 

69  Cars,  mining. 

70  Carts.     See  also  520. 

72  Carts,   concrete. 

73  Castings,  brass.. 

74  Castings,  iron. 
76  Castings,  steel. 

78  .Cement    block    machines. 
80  Cement  pipe    molds. 
82  Cement  walk    tools. 
84  Cement,  natural. 
86  Cement,  Portland. 
88  Chains,  common. 

90  Chains,  sprocket. 

91  Chatmelers. 

92  Clocks,    time. 

94  Compressors,  air. 

95  Conduit,  bituminous  fiber 
Concrete  block  machine.-. 
^  See  78. 

Concrete    reinforcement. 

Sec  474. 
Conduit,  vitrified.   See   142. 


100  Contractors'    supplies. 

102  Conveying   machinery. 

104  Cranes. 

106  Cranes,  locomotive. 

108  Cranes,  traveling. 

no  Creosoting. 

112  Crossings,    railway. 

114  Crushers,  rock. 

126  Derricks  and  fittings. 

Draftmen's  instrs.  See  154. 
124  Dredges. 
126  Drill   sh.".rpeners. 

Drills,  air.     See  136. 
128  Drills,  core. 
130  Drills,   diamond. 
I,i2  Drills,  pneumatic,  plug. 
134  Drills,  ratchet. 
]  Vi  Drills,  rock. 
138  Drills,  well. 
140  Dynamite. 
142  Ducts,  vitrified. 

Dump  wagons.     See  520. 
144  Dynamos. 

150  Electric  motors. 

152  Elevators,   bucket. 

154  Engineers'    instruments. 

156  Engines. 

158  Engines,  gas. 

160  Engines,  gasoline. 

162  Engines,  hoisting. 

164  Engines,  steam. 

166  Engines,  traction. 

168  Expanded    metal. 

169  E.xpanders,   tube. 

170  Exploders. 
172  Explosives. 

180  Fans  or  blowers. 

182  I'elt. 

184  I'ence  and  railing. 

186  Filters,    water. 

188  I'"l;:nges,   steel. 

190  l^'lue    lining. 

192  Flush   tanks. 

19JL  I'lirges,    blacksmith. 

196  I'rogs. 

198  Fuel  economizers. 
Fuse.     See  170. 

210  C.arbage   furnaces. 
212  Gates   and   \alves. 
214  Gears  and  pinions. 
216  Governors,    engine. 
218  (jovernors,   water   wheel. 
220  "raders,   elevating. 
JJ2  Gaskets. 
224  Grubbers. 


^jX  llaninKr>,    pneumatic. 

.584   Pulleys. 

2,10  Hangers,  joist. 

386  Pumps,  diaphragm. 

232  Harness. 

388  Pimips,  electric. 

234  Hoists,  air. 

392  Pimips,  sand. 

236  Hoists,  chain,    differential. 

394  Pumps,  steam. 

238  Hoists,  electric. 

396  Pumps,  trench. 

240  Hoists,  gasoline. 

398  Punches,  hydraulic. 

242  Hoists,  horse-whim. 

244  Hoists,  steam. 

400  Quarry  bars. 

246  Horse   feed-bags. 
248  Hose. 
250  Hydrants. 

410  Rails,  new. 

412  Rails,     second   hand. 

260  Injectors. 

414  Rammers,  pneumatic. 

416  Riveters,  pneumatic. 

262  Tron. 

418  Road  machinery. 

264  Iron,   corrugated. 

Rock  crushers.     See  114. 

2(16  Iron,  sheet. 

422  Rollers,  horse. 

424  Rollers,  steam. 

270  Jacks,  hvdraulic. 

425  Roofers'  supplies. 

272  Jacks,  screw. 

426  Roofing. 

274  Jacks,  track. 

427  Rope  drive. 

Jacks,  trench.      See    502. 

428  Rope,  manila. 

4.30  Rope,  wire. 

280  Laborers  supplied. 

282  Lamp  posts. 

284  Lathe,  metal. 

286  Lights,  contractors'. 

288  Lime. 

290  Locomotives,  dinkey. 

292  Locomotives,  electric. 

294  Locomotives,  gasoline. 

296  Locomotives,  geared. 

298  Locomotives,  steam, 

300  Lubricants. 

302  Lumber,    creosoted. 

310  Machine  tools. 

312  Manganese   steel. 

314  Manhole  covers. 

315  Metaline. 

316  Meters,  water. 
318  Mineral  wool. 
320  Mixers,   concrete. 

^22  Motors,  compressed    air. 
324  MotorvS,  electric. 
326  Motors,  water. 

330  Nickel  steel. 

332  Nuts  and  nut  locks. 

330  Oilless   Bearings. 


340 
342 
344 

348 
350 
352 
354 
356 
.is8 
360 

.^64 
^66 
368 
370 
372 
374 
37S 
376 


382 
,^83 


Packing. 

Paints. 

Paving  blocks,  stone. 

Paving  bricks.     See  44. 

Picks. 

Pile  drivers. 

Pile   driver   jets. 

Piles,  concrete. 

Piles,  interlocking,    steel. 

Piles,  creosoted. 

Pipe   covering. 

Pipe,  cast    iron. 

Pipe,  cement   molds. 

Pipe.  le."d. 

Pipe,  riveted  steel. 

Pipe,  vitrified    sewer. 

Pipe,  wrought   iron. 

Pipe  cutting  machine. 

Pipe   tapping  machines. 

Plows. 

Plows,  imloading.     See  12. 

Pneumatic    tools.      See    8, 

132.  416. 
Powder,  black. 
Prism  glass. 


Sand  pump.     See  392. 

Scale  bo.x.     See  462. 
442  Scarifiers  for  macadam. 
444  Scrapers,  drag. 
446  Scrapers,  road. 

Scrapers,  wheel.     See  538. 
448  Screens,   rotary. 
450  Second  hand  outfits. 

Sewer   braces.     See  502. 
454  Sewer  cleaners. 

456  Sewer  pipe. 

457  Shafting. 

458  Sheaves.' 

460  Shovels,   hand. 

462  Skips. 

464  Slate. 

466  Sprinkling  carts. 

468  Standpipes. 

470  Steam   shovels. 

472  Steel,    structural. 

474  Steel    for    reinf.    concrete. 

476  Stone,  broken. 

478  Stone  dressing  mach's. 

480  Stump  puller. 

482  Switches. 

490  Tanks,   water. 

Tapping  mach's.     See  375. 
492  Tar. 
494  Tents. 
49!)  Ties,  steel. 
498  Tile. 

Traction  engines.     See  166. 
500  Tr.icing  cloth. 
502  Trench   braces. 
504  Trench   machines,   and  ex- 
cavators. 
506  Turntables. 

510  Valves,  steam. 

512  Valves,  water. 

513  Vault  lights. 

514  Ventilators." 

520  Wagons,   dump. 
522  Waterproofing. 

Well  drills.     See  i.V*?. 
526  Wheelbarrows. 
528  Wheel    scrapers. 
530  Windmills. 
532  Wire  cloth. 
5,14  Wire  rope. 


The  above  is  only  a   partial  list  of  the  headings  In  our  Card   Index,      No  matter  what  you  want,  TELL   US 
and  we  will  put  you  In  prompt  communication  with  the  loading  contractors,  dealers   or  manufacturers. 


September  4.  iiy:~. 
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What  Is 
Petrolhhic  Pavement? 


It  is  a  dustless,  noiseless  and  thoroiiglily  water  proof 
pavement,  at  one-sixth  the  price  of  asphalt  and  one-third 
the  price  of  macadam.  Streets  have  been  laid  by  this  sys- 
tem between  five  and  six  years  without  repair  and  are  in 
first-class  condition  to-day ;  therefore,  it  has  passed  the 
experimental  stage. 

It  is  a  system  of  impregnating  the  natural  soil  of 
streets  and  highways  with  a  heavy  asphaltic  oil  by  use  of 
a  5,000-pound  Petrolithic  Rolling  Tamper  This  Roller  is 
filled  with  teeth  or  spikes  which  project  seven  inches  from 
its  surfacae ;  on  the  end  of  each  tooth  is  a  head  resembling 
a  sheep's  foot,  with  a  surface  of  about  2x3  inches.  These 
teeth  are  forced  into  the  freshly  plowed  streets  to  their 
full  length  by  the  immense  weight  of  the  Roller  which 
passes  back  and  forth  over  the  street  until  a  base  is 
formed  practically  as  hard  as  rock ;  then  heavy  asphaltic 
oil  is  applied  which  is  thoroughly  cultivated  until  every 
particle  of  the  soil  is  mixed  with  asphaltic  oil;  the  Rolling 
Tamper  is  next  applied,  passing  to  and  fro  times  in- 
numerable over  the  street  until  its  tampers  ride  higher  and 
higher  above  the  base  until  they  eventually  ride  on  the 
surface  of  the  completed  street,  which  is  then  as  dense  as 
the  densest  hard  pan.  Three  or  four  applications  of  heavy 
asphaltic  oil  are  used,  a  gallon  per  square  yard  at  each  ap- 
plication, the  amount  depending  largely  upon  the  nature  of 
the  soil  to  be  worked.  In  clay  or  adobe  soil,  especially  where 
a  street  is  subjected  to  heavy  city  traffic,  a  surface  coat  of 
two  or  more  inches  of  clean  sand  is  recommended ;  this 
sand  is  incorporated  with  the  oil  by  the  use  of  the  Rolling 
Tamper  and  is  finished  with  a  heavy,  smooth  roller.  This 
system  produces  satisfactory  results  in  every  class  of  soil 
on  which  it  has  been  tried  from  heaviest  clay  to  lightest 
beach  sand. 


By  the  Petrolithic  system  you  can  secure  a  solid  layer 
of  asphaltic  pavement  about  four  inches  in  thickness  on  a 
solid  tamped  base,  that  will  wear  indefinitely  and  without 
chuck  holes,  as  the  Roller  Tamper  finds  all  soft  spots. 

Many  of  the  most  elegant  and  exclusive  residential 
tracts  in  the  vicinity  of  Los  Angeles  have  used,  or  have 
contracted  for  this  pavement.  The  following  cities  have 
adopted  the  Petrolithic  system :  Los  Angeles,  Pasedena. 
Monrovia,  Hollywood.  Long  Beach,  Santa  Monica,  Ocean 
Park,  Fullerton.  Glendale.  Redlands,  Berkeley,  Bakersfield. 
Vallejo,  Belvedere,  Visalia.  Orange.  South  Pasadena.  .\1- 
hambra,  San  Luis  Obispo  and  St.  Joseph,  Mich.  The  fol- 
lowing parks  and  boulevards  •  Oak  Knoll,  Beverly  Hills. 
Victoria  park,  Ridgewood  park,  Oneonta  park.  Vermont 
Avenue  Square,  Los  Angeles-Pasadena  boulevard.  San 
Jacinto  boulevard  and  the  Palisades.  Many  other  cities, 
parks  and  boulevards  are  preparing  specifications  which 
they  expect  to  adopt  and  use  during  the  early  spring 
months,  as  it  is  a  well-established  fact  that  the  best  results 
are  obtained  where  streets  have  secured  several  months  of 
'  sunshine  before  cold  weather,  as  the  sun  draws  out  the 
volatile  matters  from  the  oil,  making  a  hard,  durable  pave- 
ment 

If  interested  in  roads  or  paving,  write  for  the  splendidly 
illustrated  catalogue  of  the  PETROLITHIC  PAVEMENT 
COMPANY,  236  Pacific  Electric  Building,  Los  Angeles.    ^. 


Get  Cataloj^  of 

Cost  Data 

on  Sweeping: 


C^f\Ci'  rift 'fa  ""  sweeping — actual  costs  by  hand 
^^^^l-  LJClLCl  brooms  and  by  the  "Peerless  Sweeper" 
— are  given  in  our  catalog,  which  covers  the  sweeping  of 
pavements  of  all  kinds,  and  of  floors  of  all  kinds,  such  as  fac- 
tory floors,  warehouse  floors,  piers,  railroad  platforms, 
bridges,  foundries,  etc.  In  no  case  is  the  saving  less  tlian 
50%.  If  you  want  a  line  on  actual  costs — places  and  names 
cited — .send  for  this  valuable  catalog  on  sweeping 


J.  S.  BARRON, 


Dept.  ^i.  Cor.  Franklin  St.,  and 
West  Broadwa.N,  New  York  Cit> 


The  Only  Thing 

As  Good  as  Bitulithic 

Is 

More  Bitulithic 


This  has  lieen  the  experience  of  the 
cities  in  which  it  has  been  laid.  A  fair 
trial  has  convinced  officials  that  Bitulithic 
is  in  a  class  1>\"  itself. 


WARREN   BROTHERS 
COMPANY 

BOSTON  MASSACHUSETTS 


REGISTERED  TRADE  M.ARKS 
•Bitulithic"  -Puritan"  -Bltrock" 


'Bituminous  jVlacadam" 


■Bitustone' 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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SOME  BOOKS 

By  HALBERT    P.  GILLETTE,  M.  Am.  Soc.  C  E. 
Editor  "  Cnjincering-Contractlnj  " 


HANDBOOK  OF  COST  DATA 

Of  which  over  0,J4o  copies  were  sold  last  year,  thus  breaking 
all  records  for  the  sale  of  a  technical  book. 

This  book  was  written  by  an  experienced  contractor  and 
engineer,  and  contains  just  the  class  of  information  that  men 
usually  keep  carefully  concealed  under  their  hats.  I..  Vias  over 
600  pages  of  actual  records,  showing  the  detailed  cost  of  doing 
various  clas.'-.ts  of  work  under  different  conditions.  It  gives 
valuable  data  on  methods  of  construction,  thus  enabling  fore- 
men to  handle  work  in  the  most  economical  manner  possible. 
The  entire  book  is  Ailed  with  figures  and  facts  that  are  iirvalu- 
^  able  to  anyone  interested  in  contract  work  or  construction  of 
any  kind. 

The  book  is  divided  into  14  sections,  or  parts,  as  follows:  (i)  Cost- 
keeping,  Preparing  Estimates.  Organization  of  Forces,  etc.;  (2)  Cost  of 
Earth  E.KCavation;  (3)  Cost  of  Rock  Excavation,  Quarrying  and  Crushing; 
<4)  Cost  of  Roads,  Pavements  and  Walks;  (5)  Cost  of  Stone  Masonry; 
<6)  Cost  of  Concrete  Construction  of  All  Kinds;  (7)  Cost  of  Water- 
\Vorks;  ^8)  Cost  of  Sewers.  Vitrified  Conduits  and  Tile  Drains;  (g)  Cost 
of  Piling,  Trestling  and  Timberwork;  (10)  Cost  of  Erecting  Buildings; 
(11)  Cost  of  Steam  and  Electric  Railways,  (12)  Cost  of  Bridge  Erection 
and  Painting;  (13)  Cost  of  Railway  and  Topographic  Surveys;  (14) 
Cost  of  Miscellaneous  Structures. 
'  iwenty-four  page  circular,  giving  detailed  information  con- 
cerning the  contents  of  each  section,  together  with  sample 
pages,  will  be  mailed  FREE  on  request. 
Flexible  leather,  gilt  edges,  622  pages,  illustrated)   $4^00  net  postpaid 

ROCK   EXCAVATION-Methods  and  Cost 

One  superintendent  who  purchased  this  book  about  a  year 
ago  writes  us  that  he  has  cut  the  cost  of  his  drilling  and  blast- 
ing practically  in  two  since  he  received  the  book  and  applied 
the  methods  given  by  Mr.  Gillette.  We  doubt  whether  such  a 
statement  has  ever  before  been  truthfully  made  of  any  books 
except  those  WTitten  by  Mr.  Gillette.  His  books  are  practical 
books  for  practical  men,  and  the  keynote  throughout  is  econ- 
omy— how  to  save  money  on  the  work  and  how  to  increase 
the  output.    "Rock  Excavation"  has  chapters  describing: — 

Rocks  and  Their  Properties — Methods  and  Cost  of  Hand  Drilling — 
Machine  Drills  and  Their  Use — Steam  and  Compressed  Air  Plants — The 
Cost  of  Machine  Drilling — Cost  of  Diamond  Drilling — Explosives- 
Charging  and  Firing — Methods  of  Blasting — Cost  of  Loading  and  Trans- 
porting Rock — Quarrying  Stone — Open  Cut  Excavation — Methods  and 
Costs  on  the  Chicago  Drainage  Canal — Cost  of  Trenches  and  Subways — 
Subaqueous  Excavation — Cost  of  Railway  Tunnels — Cost  of  Drifting, 
Shaft  Sinking  and  Stoping. 
Cloth,  5}4  x7  in.,  384  pages,  56  figures  and  lllustrationsi  $3  net  postpaid. 

EARTHWORK-And  its  Cost 

.\  book  that  should  be  in  the  hands  of  every  man  who  is  in 
charge  of  "moving  dirt,"  whether  with  pick  and  shovel,  plow 
and  scraper,  steam  shovel  and  dredge,  or  any  other  tool  for 
digging  and  conveying  earth.     The  contents  include : — 

The  Art  of  Cost  Estimating — Earth  Shrinkage — Earth  Classification — 
Cost  of  Loosening  and  Shoveling — Cost  of  Dumping,  Spreading,  Rolling. 
etc. — Cost  of  Wheelbarrows  and  Carts — Cost  by  Wagons — Cost  by  Buck 
and  Drag  Scrapers — Cost  by  Wheel  Scrapers — Cost  by  the  Elevating  Gradei 
— Cost  by  Steam  Shovels— Cost  by  Cars — How  to  Handle  a  Steam  Shovel 
Plant— Summarv  and  Table  of  Costs— Cost  of  Trenching  and  Pipe  Lay- 
ing— The  Cost  of  Hydraulic  Excavation — Cost  of  Dredging — Miscellaneous 
Cost  Data — Earth  and  F.arth  Structures — Rapid  Field  and  Office  Survey 
Work — Overhaul  Calculation — A  Small  "Home-Made"  Dipper  Dredge  or 
Steam  Shovel — Detailed  Description  and  Drawings — Cost  of  Making  the 
Dredge — Cost  of  Operating. 
Cloth,  5  x7>4  In.,  260  pages,  50  figures  and  Illustrations;  $2  net  postpaid. 

ECONOMICS  OF  ROAD  CONSTRUCTION 

A  monograph  on  earth,  macadam  and  telford  roads — how 
to  construct  them  and  keep  them  in  repair. 

Cloth,  6x9  in.,  49  pages,  9  illustrations;  $1  net  postpaid. 


.    JUST  TUBLISHED 

RAILROAD  LOCATION   SURVEYS 
AND  ESTIMATES 

By  F.  LAVIS,  M.  Am.  Soc  C  B. 

Resident   Engineer,    IVnnsylvania   Railroad  Tunnels. 
Formerly    Locating   Engineer,    Choctaw,  Oklahoma  &  Gulf   Railroad,  elc. 

In  an  exhaustive  review  of  this  book,  the  Railroad  Gazette 
says :  "Once  in  a  while  a  scientific  book  appears  that  com- 
bines the  threefold  elements  of  mastery  of  the  subject,  clearness 
of  expression  and  elegance  in  the  use  of  English,  a  combina- 
tion as  rare  as  it  is  attractive.  The  book  at  hand  is  of  this 
sort  and  the  interest  of  the  reader  or  student  is  held  through 
every  line  of  the  text.  While  the  book  gives  a  broad  and  com- 
prehensive idea  of  the  scope  and  method  of  doing  the  work, 
details  are  by  no  means  neglected.  One  feels  that  it  would  be 
very  easy  to  organize,  equip  and  guide  a  party  in  the  field,  so 
minute  and  interesting  are  the  instructions  given.  The  book 
has  a  constant  eye  to  cost,  not  only  in  the  discussion  of  the 
broad  work  in  rough  and  unsettled  countries,  but  especially 
in  the  chapter  on  suburban  rapid  transit  railways,  where  at- 
tention is  called  to  the  sometime  necessity  of  ignoring  the 
natural  topographical  features  of  the  country  on  account  of 
the  avoidance  of  grade  crossings,  expensive  buildings  and  arti- 
ficial obstructions  which  would  be  expensive  to  remove.  The 
interest  is  kept  up  even  in  the  usually  dry  methods  of  making 
estimates  and  determining  warranted  costs,  all  of  which  are 
outlined  with  great  clearness  and  thoroughness.  The  book  is 
one  of  those  rare  productions  in  zchich  there  is  not  a  wasted 
word  and  whose  scientific  z-alue  is  high  in  that  it  tells  clearly 
and  concisely  jvst  what  every  student  and  engineer  should 
know." 

The  contents  include  chapters  on-  Resume  of  Methods  and  Explanation 
of  Terms — Reconnaissance — Organization  and  Equipment — The  Prelimi- 
nary Survey,  Field  Work — Map?  and  Office  Work — Location — Suburban 
Rapid  Transit  Railways — Estimates  and  Tables  of  Quantities — Surveys  in 
Tropical  Countries  and  Notes  on  Modifications  of  Organization  and 
Equipment — Trigonometrical  and  Curve  Formulae,  Tables  of  Level  Cut- 
tings, etc. 

Cloth,  6  X  9  in.,  270  pages,  73  illustrations,  10  folding  platesi 
$3  net  postpaid. 

OTHER  NEW  and  STANDARD  BOOKS 

BERG.-.-Americ.\n  R.mlw  ay  Bridges  .\t<v  Buildings.  * 

706  pages,  244  illustrations .*. $2.50 

Timber  Test  Record.     57  pages,  20  tables,  paper $0.50 

FALK. — Cement,  Mortars  and  Conxretes. 

Cloth,  6x9  ins.,  184  pages $2.50 

FISH. — Mathematics    of    the    Paper    Location    of    a 

Railroad    $0.25 

INSKIP. — Tables  of  Five  Place  Log.'Vrithms  and  Five 
Place  Squ.\res,  from  o  to  100  i*eet  by  Thirty- 
Seconds  OF  AN  Inch,  with  T.\bles  of  Logarithmic 
Secants,  Natural  and  Logarithmic  Functions,  etc. 

Flexible  leather,  6  x  yyi  ins.,  280  pages $3.00 

Mathematical  and  Graphical  Roof  Framing. 
2  volumes   $2.00 

KINDELAN.  —  The     Tr.\ckman's     Helper.       Revised 

Edition,  350  pages,  24  tables  and  64  illustrations $1-50 

LOVELL. — Practical    Switch    Work.      Tenth    Edition, 

174  pages,  25  illustrations,  39  tables $1.00 

SMITH. — Maintenance    of    Way    Standards    on    Am. 

Railways.     567  pages,   169  plates.     Illustrated $i-50 

Standard  Turnouts  of  American  Railro.\ds. 

41   pages,  20  illustrations $1.00 

Railway  Curves  for  Practical  Trackmen. 

so  pages,  20  illustrations $1.00 

TAYLOR. — Practical  Cement  Testing. 

6x9  ins.,  330  pages,  142  illustrations,  58  tables $3.00 

This  book  by  Mr.  Taylor  is  the  first  practical  and  exhaustive  treatise 
on  this  important  subject.  It  has  already  been  adopted  as  a  text  book  by 
the  University  of  Pennsylvania  and  lending  technical  schools.  It  is  so 
complete  that  it  can  be  put  in  the  hands  of  a  young  engineer  with  cen- 
fidence  that  it  will  enable  him  to  make  reliable  tests  on  cement. 


TTJjy  T'T'p'     TJK   ^°^  sample  pages,  circulars  and  catalogs  covering  all  classes  of  books  for  en- 
^^•^ gineers,  architects,  contractors    and    railway     men.         'I ell   us  your  tc-iinls. 

THE  MYRON   C.  CLARK  PUBLISHING  CO., 
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EstablUhed  1891. 
Issued  Annually. 


Size  of  Book   7*  x  lOJ    ins. 
W  eight  6i  lbs. 


SIXTEENTH    ANNUAL     EDITION 

Now  Ready  for  Delivery— Price,  $10.00 

.?50,000  Names  and  Addresses 
Over   l,.?nO   Pages         Over  28,000   Cla.ssifications 

MORE    THAN  15,000    COPIES  OF 

Hendricks' 
Commercial  Register 


Of  the  United  States 


FOf^ 


Are  no»  being  used  ihroughout  Ihe  Counin  for  PIRCHASI.SQ  PI  RPOSES  [1\  LEADINO  CORPORATIONS.  RAILROADS.  MANUFACTURERS 
JOBBERS,  DEALERS,  EXPORTERS,  ARCHITECTS,  ENGINEERS,  CONTRACTORS,  QONERNMENTS.   INSTITL  TIONS,  MINES.  Etc. 

It  is  the  most  complete  work  of  its  kind  ever  issued,  and  especially  devoted  to  the  interests  of  the  ARCHITECTURAL.  Cl\  IL.  MECHANICAL, 
HVDRAl  Lie.  ELECTRICAL  and  SAMTAR\  ENGI.NEERINQ.  CONTRACTI.NQ,  ELECTRICAL.  RAILROAD.  IRON.  STEEL,  POl  NORN  an(i  MACHINE 
SHOP,  HARDWARE,   MINING,  MILL  and  FACTOR^.  QLARRMNG.  EXPORTING  and  KINDRED  INDUSTRIES. 

It  is  invaluable  for  your  Purchasing  Department  and  for  >our  Sales  Department.  There  is  not  a  Material.  Speciall> .  Apparatus  or  any  kind  of 
Machinery  used  in  the  va.st  industries  it  covers  under  which  complete  lists  of  the  Manufacturers  of  the  same  do  not  appear.  In  the  lines  we  cover, 
every  limi  appears  under  its  proper  classification,  regardless  of  patronage. 

You  may  have  all  the  modem  advantages  of  the  telephone,  typewriter,  rating  book,  filing  cabinet,  index  systems,  etc.,  for  the  economical  and  ju- 
dicious conduct  of  your  business,  but  if  you  are  without  HENDRICKS*  COMMERCIAL  REGISTER  you  are  commercially  handicapped  in  your 
endeavor  to  reach  the  widest  markets  for  either  buying  or  selling.     Your  competitors  use  it,  why  not  you? 

The  Book  also  Contains  .>\anv  \  aluable   Mailing  Lists  of  the  Entire  Country 

For  Our  Commercial  Rating  \Vc  Refer  You  to  BraJslrect's  or  Dun's 

S.  E.  HENDRICKS   CO.,  Publishers,    74   Lafayette  St.,  cor.  Franklin,  i  Block  East  of  Broadway,  NEW  YORK 


THE  FERGUSON  CONTRACTING  CO. 


Railroad 
Contractors 


69  Wall  Street 
New    York,   N.   Y. 

Keystone   Building 
Pittsburgh,  Pa. 


.■rk    .11    1  rankliii    ;;i;<i    Clear n<-ltJ    Kxti 
Michigan   Snuthcrn   Railway. 


PLEASE  tell  oiir  advertisers  W  HERE  yoii  saw  their  advertisement 
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KELLY -SPRINGFIELD  ROAD  ROLLER  CO. 


Otrr  Klght»<-n  llundrrd  In  Inc.     HalUraetloti  <<Dkrant«ed. 
8«iid  for  <'nlnloirui<  Nil,    t 

piirLAOKLriiiA  oi-iin-^.  21,12  i.Axn  tttli:  iu"ili>ixg 


SPRINGFIELD.  0. 


TALK  ABOUT   ECONOMY 

H:ivc  >ou  cvL-r  used  a 

GASOLINE  LOCOMOTIVE? 


For  Contractors, 
Industrial  Planti, 
fl.  fl.  Eicstalloii 
Tunnel  Wo-k 
Cement  Mfrs. 
R.R. Construction 
Sand  Pits 
Sraiel  Pits 
ericli&  Tile  Wits. 


It  is  unequalled  for  economy  and  ease  of  handling. 

Send  for  Catalog  No.  SK-'f.L 

FAIRBANKS,  MORSE  &  CO.,  Chicago,  III. 


Contractors* 
Dinkies 

New — On  Hand — Immediate  Delivery 

ALSO 

Light  Locomotives 

(Steam  and  Compressed  Air) 


All  Gauges  of  Track 

Pull  Illustrated  Catalog  Free  by  Addreastnc 
William  E.  Lincola 

H.  K.  Porter  Co. 

PITTSBURGH,  PA. 


The  NEW  HUBER  CONTRACTOR  ENGINE 

Is  designed  to  supersede  horses  or  other  animal  power  for  hauling,  grading,  excavating,  plowing,  street  im- 
proving and  other  contract  work.  Our  claims  of  superiority  for  this  engine  are  based  on  economy  and 
increased  efficiency.  Tlie  first  cost  of  the  engine  would  be  but  little  more,  and  in  many  instances  less,  than 
an  outfit  of  horses  and  tlicir  equipment.  The  cost  of  operation  and  maintenance  is  greatly  in  favor  of  the 
engine;  and  when  not  working,  the  expense  is  nothing.  Further,  the  engine  will  last  and  be  doing  good 
service  after  horses  are  worn   out. 

As  to  amount  of  work,  the  engine  will 
handle  heavier  loads  and  make  longer 
hauls  than  any  number  of  horses  that 
could  be  reasonably  used  on  one  ma- 
chine. If  necessary,  the  engine  can 
work  night  and  day,  another'  advan- 
tage over  horses  and  men.  We  build 
these  engines  from  sixteen  to  thirty  one 
horse  power;  and  they  are  guaranteed  to 
produce  at  least  their  rated  horse  power. 
We  believe  that  our  proposition  is 
well  worth  investigation  by  careful  con- 
tractors. We  give  complete  information 
and  numerous  illustrations  of  the  en- 
gines at  work  in  our  special  catalog 
\'i>,  7.     Ask  us  to  send  you  a  copv. 


The  Huber 
Manufacturing  Co. 


MARION, 


OHIO 
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Baldwin    Locomotive    Worl<s 

BURNilAM,  WILLIAMS  &  CO.,  Phila.,  Pa. 


Locomotives  of  every  description,  including 

INDUSTRIAL  LOCOMOTIVES 

CABLE    ADDRESS.     BALDWIN,     PHILADELPHIA 


Davenport  Locomotive  Works 

DAVENPORT,    IOWA 


VU  LCAN 

CONTRACTORS'  DINKEYS 


Can    ship   9"  x  14",    10"  x  14"  and  10"  x  IG" 
Sizes,  06"  Gauge,  from  stock. 


Promjjt  deliveries  on  other  .sizes  and  gauges. 
Repair  parts  in  stock. 

FOLDERS   ON    REQUEST. 

VULCAN  IRON   WORKS 

Wilkes-Barre,  Penna. 


LOCOTWOTIVES 

Suitable  for  Contractors,  Switching,  or  Other  Light  Service 

Simple  Designs.     (Juickly  Repaired. 
Large  Water  Capacity.     Roomy  Cabs. 


'!'''^V^ 


SPARE   PARTS  ALWAYS   0\    HAXD 

/\  A\  E  R  I  C /\  Psi     LOOOAVOXIVE     CO. 

Ill     BROADVS/AY,    ISEIA/    YORK 
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ENGINEERING-CONTRACTING 


Vol.  XXVIII.     No.  lo. 


Articles  in  Recent  Issues  of  Engineering-Contracting. 


If  you  will  glance  over  the  following  titles 
of  -some  of  the  articles  recently  inibllshcd 
In  KnKlneerlng-Contractlng,  you  will  under- 
stand why  It  Is  called  the  "Methods  and 
Cost"  paper.  It  has  also  been  called  a 
serial  sequel  to  the  "Handbook  of  Cost 
Data."  for  the  managing  editor  qf  Engineer- 
ing-Contracting Is  also  the  author  of  the 
"Handbook,"  and  a  great  proportion  of  the 
articles  in  Engineering-Contracting  are  along 
the  same  lines,  describing  methods  and  giv- 
ing actual  costs  of  construction.  Glllette'.s 
"Handbook"  has  broken  all  records  for  the 
sale  of  an  engineering  hook,  over  10.000 
copies  having  been  sold  In  less  than  two 
years.  In  like  manner.  Engineering-Con- 
tracting h.as  broken  all  records  for  growth 
of  an  engineering  iiaper.  This  is  a  periodi- 
cal for  contractors  and  for  civil  engineers 
engaged  in  construction.  Judge  for  your- 
self by  the  following  titles.  Nor  do  the  titles 
deceive  as  to  the  real  contents  of  the  ar- 
ticles: 

How  to  Increase  the  Output  of  Men  Dig- 
ging Trenches. 

Notes  on  the  Cost  of  Bridge  Erection. 
Methods   and    Cost   of    Trench   Excavation 
with  a  Trench  Machine. 

The  Construction  and  Cost  of  a  Small  Pile 
Driver. 

How  to  Increase  the  Output  of  a  Rock 
Crusher  by  Feeding  from  a  Bin. 

Cost  of  a  Stone  Arch  Culvert,  Including 
Elxcavation  and  Tlmberwork. 

Itemized  Cost  to  the  Contractors  of  the 
New  York  Subway  for  Earth  and  Rock  Ex- 
cavation, Bracing.  Concrete,  Waterproofing 
and  Steel  Work. 

Notes  on  the  Cost  of  Erecting  an  Iron 
Bridge.  Including  the  Cost  of  Masonry 
Abutments. 

Cost   of   Labor   and   Materials   in    Building 
Two   Electric   Railways. 
Cost  of  Keeping  on  Contract  Work. 
Methods     usea     to    Reduce    the     Cost     of 
Drilling  at  the  Wabana  Iron  Mines;  Also  the 
Cost  of  Drill  Repairs. 

Cost  of  Earth  and  Rock  Excavation  on  the 
Panama   Canal. 

Methods  and  Cost  of  Driving  Wakefield 
Sheet  Piling  in  the  Construction  of  Inter- 
cepting Sewers  at  Chicago.  III. 

The  Itemized  Cost  of  Earth  Excavation 
on  Seven  Jobs:  One  Cellar,  Two  Foundation 
Pits.  Reservoir  Trench,  and  Widening  Two 
Basements. 

Method  and  Cost  of  Constructing  Cement 
Pipe   in   Place. 

The  Cos;  of  Brickwork  In  the  Construc- 
tion of  Five  Buildings  Forming  Part  of  a 
Manufacturing    Plant. 

The  Detailed  Cost  of  Earth  Excavation 
with  Elevating  Grader  on  Seven  Railroad 
Jobs. 

The  Cost  of  Digging  a  Cellar,  Using  a 
Steam   Shovel  and  Dump  Wagons. 

Itemized  Labor  Cost  of  Asphalt  Pavement 
and    Stone    Curb,    Including    E^rth    Excava- 
tion and  Concrete  Base. 
The  Cost  of  a  Small  Rock  Tunnel. 
The   Labor   Cost  of  Brickwork   In  a  Rail- 
way Repair  Shop. 

Methods    and    Cost    of    Building    a    Rein- 
forced Concrete  Pipe  Line  for  a  Water  Main. 
Cost    of    Filling    a    Trestle    Using    Steam 
Shovel  and  Cars. 
Labor  Cost  of  a  Brick  Sewer  In  Chicago. 
Methods  and  Cost  of  Rock  Excavation  for 
Sewer  Trenches  In  St.   Louis. 

Methods  and  Cost  of  Sinking  an  Artesian 
Well. 

Cost  of  Driving  Piles  for  Bridge  Renewals. 
Cost  of  Driving  Some   Steel   Sheet  Piling.' 
A   Flexible   Cost   Keeping   System. 
Cost  of  Quarrying.   Crushing  and   Concrete 
Work  and  Foundations  for  a  Cement  Plant. 

Labor  Cost  of  a  Granite  Block  Pavement, 
Stone  Curb,   etc..   In  New  York. 

Cost  of  Driving  Piles  for  a  Shore  Protec- 
tion. 

Cost  of  Waterproofing  with  Tar,  Felt  and 

Asphalt  as  Compared  with  Sylvester  Wash. 

Method   and    Cost    of   Constructing  a   13%- 

ft.   Sewer  Tunnel,   Using  a  Hydraulic  Shield. 

Methods     and     Cost     of     I,aylng     Vltrlfled 

Conduits    for    Electric    Wires. 

Methods  and  Cost  of  Treating  Roads  with 
Tar  and  Oil. 

Estimating  the  Cost  of  Macadam. 
Cost    of    Two    Pneumatic    Foundations    for 
the   Williamsburg  Bridge.    New   York   City. 

Cost  of  Excavating  Water  Soaked  Earth, 
Using  the  "Bleeding  Method"  of  Unwaterlng 
the  Site  of  the  Work. 

Method  and  Cost  of  Constructing  a  Re- 
inforced  Concrete  Sewer. 

Cost  of  Dredging  In  U.  S.  Government 
H«rhnr  ond  "Xver  Work. 

Methods  and  Costs  of  Two  Railway  Re- 
surveys. 


Methods  and  Cost  of  a  Level  Survey  for 
a   Drainage   Plan. 

Methods  and  Cost  of  Driving  a  Small  Rock 
Tunnel. 

Cost  of  Excavating  an  Asphalt  Pavement 
and   Its  Concrete  Base. 

The  Cost  of  Repairing  Asphalt  Pavement 
In    Various   American    Cities. 

Methods  and  Cost  of  Laying  Asphalt  Block 
Pavement, 

Methods  and  Costs  of  Cement  Pipe  Sewer 
Construction. 

Standard  Designs  of  Reinforced  Concrete 
Culverts  on  C,  B.  &  Q.  Ry. 

Methods  and  Cost  of  Laying  a  Stone 
Block    Pavement. 

A  Traveling  Form  for  Constructing  Con- 
crete Sewer  inverts. 

Method  and  Cost  of  Mixing  Concrete  for 
a  Pavement  Base,  Using  a  Continuous  Mix- 
er. 

Methods  and  Cost  of  Clearing  and  Grub- 
bing a   Reservoir  Site. 

Cost  of  Hauling,  Distributing  and  Joining 
a  Pipe  Line. 

Cost  of  Erecting  the  Brooklyn  Towers  and 
End  Spans  of  the  Williamsburg  Bridge, 
New   York, 

Methods  and  Cost  of  Hydraulic  Dredging. 
Xmhrnse  Channel.   New  York   Harbor. 

Methods  and  Cost  of  Constructing  Two 
Concrete    Foundations    for    Drawbridges. 

Methods  and  Costs  of  Constructing  a  Sec- 
tion of  Brick  Sewer,  the  Tunnel  Method  of 
Excavating  Being  Used. 

An  Economical  Design  for  a  50-ft.  Span 
Masonry   Arch. 

Methods    and    Costs    of    Constructing    Chi- 
cago   Building    Foundations    by    the    Caisson 
Method. 
Concrete   Delivery  Plants. 
Cost   of  Concrete   Foundations   for  a  Rail- 
way Bridge. 

Methods  and  Costs  of  Sinking  Three  Mine 
Shafts. 

Labor  Costs  of  Earth  Excavation.  Includ- 
ing the  Use  of  Scrapers  and  Graders. 

Comparative  Data  Relative  to  Pumping 
Plants. 

Methods  and  Costs  of  Repairing  the  Lin- 
ing of  a  Small  Reservoir. 

Notes  on  Laying  Concrete  in  Freezing 
Weather, 

Methods    of    Constructing      a      Reinforced 
Concrete    Standpipe   at    Attleborough,    Mass. 
Data    on    Meth~i«    •'"d    Costs    of    Making 
■"est  Borings. 

Method    of   Slope    Shaft    Sinking. 
Tests  for  Bond  between  Concrete  and  Em- 
bedded Steel  Bars. 

A  Form  of  Inspector's  Sheet  for  Concrete 
Construction. 

Cost   Data   on   Steam    Shovel   Work. 
Methods    of   Constructing    the    Foundations 
for   the    Trust   Company   of   America   Build- 
ing.   New   York. 

Methods  and  Cost  of  Making  Diamond 
Drill  and  Wash  Borings  Near  New  York 
Cltv, 

Method  and  Cost  of  Driving  Steel  Sheet 
Piling  for  the  Cut-off  Wall  of  a  Concrete 
Dam   Founded   on   Sand. 

Method  and  Cost  of  Finishing  Concrete 
Surfaces   bv   Rubbing. 

The  Design  of  Economic  Centers  for  a 
Reinforced  Concrete  Arch,  the  Cost  of  Same, 
and  the  Cost  of  Placing  the  Steel  and  the 
Concrete. 

Methods  and  Cost  of  Loading  Dump 
Wagons  with  Scrapers  and  the  Design  of  a 
Loading   Platform. 

Methods  of  Treating  Concrete  Surfaces 
Practiced  by  the  -South  Eark  Commission, 
Chicago,  111. 

Cost  of  the  Brooklyn  Anchorage  of  the 
Williamsburg  Bridge.  New  York  City. 

Methods  and   Cost  of  Constructing  a  Tun- 
nel   Through    Clay    by    the    Shield    Method, 
Lawrence  Ave,  Intercepting  Sewer,  Chicago. 
Methods  and  Cost  of  Laying  a  Submerged 
Cast  Iron   Pipe. 

Methods  and  Cost  of  Driving  Raymond 
Concrete   Plies   for   a   Building   Foundation. 

Methods  and  Cost  of  Molding  Concrete 
Culvert  Pipe,  Chicago  &  Illinois  Western  R. 
R. 

Method  and  Cost  of  Welding  Rails  by  the 
Thermit  Process,  Utica  &  Mohawk  Valley 
Ry.  Co. 

Methods  and  Cost  of  Constructing  a  Large 
Reinforced  Concrete  Sewer  at  St.  Louis,  Mo. 
Method    of    Rellning      the      Hodges'      Pass 
Tunnel,    Oregon   Short   Line   Rv 

Methods  and  Cost  of  Constructing  a  Large 
Shop  Building  with  Reinforced  Concrete 
Walls  and  Steel  Roof  Trusses. 

Methods  and  Cost  of  Constructing  a  Re- 
inforced Concrete  Reservoir  at  Fort  Meade. 
S,  Dak. 

Methods  and  Cost  of  Clearing  and  Grub- 
bing  Land  and   Blasting  Stumps. 

Cost  of  Mine  Haulage  by  Mules  and  by 
Electric    Locomotives. 

Concrete  Block  Construction  for  Resi- 
dences.  Methods  and  Costs. 

Methods  Employed  In  Laying  Three  Sub- 
merged  Pipe  Lines. 

Methods  and  Cost  of  Making  Diamond 
Drill    Borings.      Deep     Waterways     Sur\'eya. 


Great  Lakes  to  Atlantic  Tide  Waters. 

Cost  of  Diamond  Drill  Borings  in  the  Colo- 
rado  Coal   Measures, 

Methods  and  Cost  of  Constructing  a  Con- 
crete Curb  and  Gutter  at  Ottawa.   Ont. 

Some  Methods  and  Economies  In  Concret* 
Construction. 

Methods  and  Costs  of  Electrically  Welding 
3.087  Girder  Rail  Joints  at  Camden.  N.  J. 

Methods  and  Cost  of  Making  Wash  Drill 
Borings  on  the  Great  Lakes  and  Atlantic 
Ship    Canal    Survey. 

The  Cost  of  Materials  and  Wages  of 
Labor  for  Paving  Work  In  Representativs 
American  Cities. 

Methods   and    Cost    of    Constructing    Plate 
Girder  Railway   Bridge  with   Concrete  Piers. 
Methods  and   Cost   of   Reducing   Dust   and 
Hardening   Roads   by   Surface   Application. 

Detailed  Cost  of  Erecting  a  Steel  Bridge 
of   155-ft.    Span. 

Detailed  Cost  of  Erecting  a  Steel  Bridge 
of    IbO-ft.    Span. 

Methods  and  Cost  of  Repairing  Pile  Trestle 
Methods   and    Labor   Cost   of   Constructing 
Several    Macadam    Roads    in    Illinois. 

Detailed  Cost  of  Erecting  Three  Plate  Gir- 
der  Bridges   of   Ten   Spans. 

Some  Representative  Concrete  Mixing 
Plants   with  Records  of  Operating  Costs. 

Petrolithic  Pavement:  A  New  Method  of 
Oiled    Road    Construction. 

Method  of  Designing  a  Complicated  Junc- 
tion of  Rectangular  and  Circular  Concrete 
Conduits. 

Method  of  Constructing  and  Repairing 
Oiled  Roads  in  California. 

Contract  Prices  for  Stone  Road  Construc- 
tion in  New  Jersey. 

A  Code  of  Instructions  tor  Inspecting  and 
Supervising  Reinforced  Concrete  Construc- 
tion Work. 

Possibilities  and  Methods  of  Pulling  Steel 
Sheet   Piling. 

Method  and  Cost  of  Reconstructing  a  Steel 
Smoke  Stack  100  ft.    High. 

Methods  and  Cost  of  Constructing  and 
Maintaining   Oyster   Shell   Roads, 

Methods  and  Cost  of  Operating  Pile  Dri- 
vers and   of   Driving  Steel   Sheet  Piling. 

Proposed  Specifications  for  Steam  Shovel 
Construction  and  Blanks  Suggested  for  Re- 
cording  Cost   of   Steam   Shovel   Work. 

Cost  of  Erecting  Two  Steel  Truss  Bridges 
of  180  ft.  Span  and  One  Plate  Lattice  Girder 
Bridge  of  100  ft.   Span. 

Method  and  Cost  of  Tarring  Macadam  and 
Clay   Roads   In   South  Haven.   Mich. 

Examples  of  Surface  Finish  in  Concrete 
Bridge   Work  at  Philadelphia. 

Detailed  Cost  of  a  Pneumatic  Caisson  and 
Masonry  Bridge  Pier. 

Contractor's  Plant  and  Methods  for  Con- 
structing the  New  York  Anchorage  of  the 
Manhattan  Bridge. 

Cost  of  Garbage  Reduction  and  Collection 
at  Cleveland.  O..   in  1906. 

Methods  and  Cost  of  Constructing  Con- 
crete Abutments  for  Two  Highway  Bridges 
Over  the   New  York  State  Barge  Canal. 

Cost  of  Trenching.  Plpelaylng  and  Back- 
filling for  Sanitary  Sewer  Construction  at 
Atlantic.    Iowa. 

Detailed  Cost  of  Two  Pneumatic  Caissons 
and   Masonry   Bridge  Piers. 

Methods  and  Cost  of  Constructing  the 
Connecticut  Ave.  Concrete  Arch  Bridge  at 
Washington.  D.  C. 
Contractor's  Plant  for  Constructing  the 
'•Reinforced  Concrete  Warehouse  of  Mont- 
gomery Ward  &  Co..  Chicago.  111. 
,  The  Cost  of  a  Coffer  Dam  and  Concrete 
Pier  on   Pile   Foundation. 

The  Cost  of  Traction  Engine  Haulage  of 
Crude   Ore. 

Methods  and  Costs  of  Electric  Haulage  on 
European   Canals. 

Cost  of  Erecting  a  Draw  Bridge  of  23A-ft. 
Span. 

Falsework  for  the  Pennsylvania  R,  R 
bridge  across  the  Susquehana  river  at  Havre 
de   Grace.   Md. 

Methods  and  estimates  of  cost  of  handling 
clav  In      clay  working  plants. 

Some    experiences    with    well    drilling    ma- 
chinery In  rock  excavation,  at  cement  plants. 
Details  of  derrick  car  and  methods  of  work 
adopted    for    erecting   a   railway    bridge. 

Cost  of  trenching,  pipe-laying  and  back- 
filling for  sanitary  sewer  construction  at 
Centerville.  la. 

Cost  of  erecting  three  steel  viaducts  with 
summaries  of  costs  of  labor  and  materials 
and  new  formula  for  computing  the  weight 
of    viaducts. 

The  average  cost  of  railway  operation  In 
the   United    States. 

Itemized  cost  of  a  IBO-ft.  Howe  truss 
bridge.    Including    cost   of   erection. 

Average  cost  per  mile  of  railways  In  Wis- 
consin   and    Michigan. 

Summary  of  costs  of  constructing  a  high 
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I...iil>\  IIU'.  ky. 

,ou[.>IIU'   «  uUrCo. 


One  Way  to  Save  Money 

If  you  are  interested  in  tlie  construction  or  oiieration  of  municipal 
water  works,  you  can  save  money  for  tlie  city  by  constructing  an  ele- 
vated tank  on  the  system.  This  will  give  a  unifonn  static  pressure  of 
any  amount  desired  upon  the  mains,  and  cause  a  saving  in  cost  of 
pumping  wiiich  will  |)ay  for  the  structure  in  a 
very  sliort  time,  besides  affording  fire  i)rotec- 
tion  wiiieh  is  iiide|>endent  of  the  operation  of 
l)unips  for  several  hours.  These  illustrations 
show  some  of  the  tanks  we  have  built  for  this 
])uri)ose.  The  cuts  are  all  made  to  the  same 
scale  and  give  some  idea  of  their  comparative 
sizes,  the  Louisville  bink 
being  the   largest  in    the 


CapHcItT  200.U0O  Gain. 

llflEht  157  n. 

^>  i-iinuir*'.  lU. 

Clt)    Will,  r  \\  <irL.« 


world.     Write  for  illustra- 
ted booklet. 

Chicago  Bridge 
and  Iron  Works 

Washington  Heiebt3  Sta. ,  Chicago. 


I 


Cap'j-  40.000  C»l«.  Cnp'y  2.000  Cal» 
llt'licht  UH  j't.  Ilcleht  42  ft. 

(irc.liv.   Vih.  Hilliin,  K.  C. 

<llv  Wul.r  Work-         rrivulf  1!.>, 


Cnp'vliO.OOO  <isl> 

Ililu-ht  K5  11. 

I.oc'L  Huvtn.  in. 

<  .  P.  .1   St.  I..  Kt. 


A  Revolution  in  Pipe  Jointing 


Elasticity 

Strength 

Durability 


No  Melting 
No  Waste 
No  Shrinkage 


I  (^ad    Wnnl    r^r   ^shrPriHpH    I  AqH   is  a  pure  lead  fibre  and  will  make  a  perfectly  tight  joint  with 
LiCdU     YYUUI   or   :3lireUUeU    UedU    ^^^riv  times  the  strength  and  flexibility  of  a  cast  jomt. 


strength 

Calking  may  be  done  in  wet  grounds  or  on  rainy  days. 
Joints  mav  be  made  up  and  calked  under  water. 
Cost  of  frequent  and  expensive  repairs  avoided. 
WRITE  FOR  PARTICULARS 


UNITED  LEAD  COMPANY,  100  William  St.,  New  York  City 


Raymond  Lead  Co.,  Chicago.  ID. 
Hoyt  Metal  Co..  St.  Louis,  Mo. 
SDertsman's  Shot  Works,  Cincinnati,  O. 


■or  any  of  the  following  branches  and  dislributinE  depots  ■ 
Northwestern  Shot  &  Lead  W  orks,  St.  Paul,  Minn. 
Omaha  Shot  &  Lead  Works,  Omaha,  Neb. 
Gibson  &  Price  Co.,  Cleveland,  O. 


Tatham  &  Bros.  Works.  Philadelphia,  Pa. 
Jas.  Robertson  Lead  Co.,  Baltimore,  Md. 
Chadwick  Boston    Lead  Co..  Boston,  Ma&s. 
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RIFE  HYDRAULIC  RAM 

tl'llMU'S  Wilt. Thy  \\;itrr  I'nwrr) 

Town  Woter  Works  Railroad  Tanks 

Irrigat.O'^  Country  Homes  Greenhouses 
No  Attcnlion — No  Uxpcn&c  —Runs  Continuously 

Opcrattfi  under  18  Inches  to  SO  feet  fall.  KIcviiU'S  wiiter 
;iO  frt-i  eiuh  toot  of  f:iU.  MMio  In  euccrKsfiil  opcnitloa. 
Sold  on  JO  iliiys  trial.     Calaloi;  imd  estiiiuitc  Irrc. 


RIFE  HYDRAULIC  RAM  COMPANY, 


2161  Trinity  Building,  ^(w  York 


To 

A  rchltects 

Builders  and 

Owners 


Samplts  and 
CIrcularm  Frt* 


Attention    is    called   *o    Fireproof    and    \  crin.n-prooi 

MINERAL    WOOL 

as  alininR  in  Walh  and  Floors  far  preventint? 
the  ESCAPE  OF  WARMTH  AND  THE 
DEADENING  OF  SOUND. 

United  States   Mineral   Wool  Co. 


Tcl.  G714  Cortlandt 


140  Cedar  Street.  N.  V 


Mechanical  Filtration 

Holy'oke  Fire  Hydrants 

Write  for  Catalog  or  Further  Information 

NORWOOD  ENGINEERING  CO. 

FLORENCE.    MASS. 


A  New  Method  for  Connecting  Water  Mains 

without    shutting    off    the   water. 

IMPROVED  FLANGED  SLEEVE  AND 
VALVE    FOR   TAPPLNQ    AlACHINES 

Can  be  used  with  any  tapping  machine  now  in  use. 

Also  Tapping  Machines,  Pipe  Joint- 
ers, Water  Works  Specialties. 

Gasoline  Engine 
Pumping  Outfits 
for  Contractors. 

Write  us  TODAY 

WATER  WORKS 
EQUIPMENT  GO. 

180  Broadway,  New  York 

W.  H.  Van  Wink/e 

Gencrai  Manager 


IN 


SEWER 


SUBWAY 


MANHOLE 


Geaeral  Machine  Work  and  Repairine  Done  at  Short  Notice.  Gray  iron 
and  Biass  Castings,  of  any  V/eifibt,  Made  to  Order.  Special  Machin- 
ery  Construction.         Patterns   Made   ior    Machinery   of   All   Kinds. 

ROLAND    FIRTH    &    SON 

I'HIl.LIPSB'JRi',.    X.  J. 


The   Cook  Well   Co. 


ST  LOUIS.  MO  .  U.  S  .\ 

Cook's  System  of 
Wells 

For  Cities,  Towns, Villages, 
Railroads.    Ice    Plants, 
Breweries  and  Manu- 
factories. 

Cook's  Patent   Brass  Tube 
\%  ell  Strainer 

Cook's  Deep  W  ell  Pumping 
L  ngines 

Estimates  furnished    upon 
applicaiion 

Write  for  catalogue  and 
prices. 


"M  CHEMICAL  ENGINEER" 

Every  Month  ^2  For  the  Ye^r 

'  I  "O  be  well  informed  in  these  strenuous  times  one  mu.st 
be  more  or  less  familiar  with  many  different  subjects. 
You  may  not  be  a  Chemist,  Chemical  Engineer,  Assaycr 
or  Metallurgist,  but  nearly  everybody  is  interested 
in  some  phase  of  practical,  applied  or  analytical  chemistry 
— the  many  problems  of  Engineering-Chemistry,  those  im- 
portant questions  of  water  softening,  fuel  and  heat  gener- 
ation and  utilization,  paving  and  inasonry  work,  or  agri- 
cultural chemistry  or  electro-mctr.l'.urgy. 

"The  Chemical  Engineer"  is  a  monthly  magazine  giv- 
ing the  practical  as  well  as  the  theoretical  side  of  these 
great  subjects  and  it  publishes  each  month  just  what 
YOU  WANT  TO  KNOW.  Its  editors  and  special  con- 
tributors are  the  leading  authorities  in  the  country  in  their 
respective  departments.  Wc  want  YOU  to  become 
acquainted  with  this  magazine  and  if  you  wish  to  examine 
a  copy  before  subscribing  we  will  mail  you  one  FREE 
upon  request.  Better  use  attached  coupon  and  send  us 
the  money  TO-DAY. 


The  Chemical  Engineer  Pl-blishino  Co.. 

355  Dearborn  Street,  Date lut 

Chicago,  ill. 

Gentlemen: — Enclosed  find    $2  for    which    send  The    Chemic.\ 
Engineer  for  one  year,  beginning  with  the  current  issue,  to 


Please  write  r.ame  :i   <1  ;ul;!ress  very  distinctly 
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PIPE  JOINTS" 

TRADE  ^*LEAD1TE"     -^K 

(Registered  I'.  S.  Patent  Office) 

The  best  pipe  jointing  material  for  water  mains. 
No  caulking  required.  Costs  less  than  one-third  the 
cost  of  lead.  One  ton  will  make  as  many  joints  as 
five  tons  of  lead.  Joints  will  never  leak.  In  use  in 
many   cities.      Write   for    pamphlet,    prices,    etc. 

TESTED   THIRTEEN    YEARS. 

The  Leadite  Company  of  America 

Heed    Building,    F^hiladelphia 


WATER  AND  GAS  WORKS  MANAGERS 

WRITE  FOR  OUR  CATALOG  OF 


McWANE   PIPE    WORKS 


LYNCHBVRG.  VA. 


HEW  YORK  CITY 
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You  are  interested  in  knowing  what  eminent 
engineers  and  technical  men  are  writing  about, 
and  you  want  to  keep  in  touch  with  current  devel- 
opments in  engineering  and  general  science.  We 
will  undertake  to  keep  you  informed,  no  matter 
what  branch  of  the  profession  you  may  be  en- 
gaged in. 

To    keep    in    touch  with    modem   industrial 
progress,  you  need  simply  to  subscribe  to 


|ec:hnic:alTiterature 

•A-Cil<5EST-0F-^URREMT-TE.';Hni<;AL-  1  M  FORM  ATIO  li- 


lt is  the  onl}-  periodical  published  that  gives  its 
readers  in  condensed  form  the  best  articles  from 
all  the  technical  periodicals,  foreign  and  American. 
It  also  gives  much  valuable  information  found  in 
proceedings  of  technical  societies,  lectures,  books, 
daily  papers,  trade  pamphlets,  etc.,  not  generally 
found  in  the  regular  technical  press.     An 

"Index   to   Technical   Articles 
in    Current   Periodical   Literature" 

gives  a  classified,  descriptive  listing  of  about  five 
hundred  articles  of  technical  value  each  month, 
and  covers  the  technical  periodicals  of  the  world. 
Ten  minutes  of  your  time  a  month  is  all  that  is 
necessary  for  you  to  survey  the  "Index"  and 
learn  what  has  been  printed  on  the  subject  that 
most  interests  you. 

If  you  are  not  receiving  Technical 
Literature,  send  Twenty  Cents  for  the  cur- 
rent issue,  or  better  yet,  send  Two  Dollars  for  a 
twelve  month's  subscription  and  get  all  the  technical 
periodicals  in  one. 

Engineering  News  says: 

"No  other  one  paper  is  devoted  wholly  to  the 
field  selected  for  Techxic.\l  Literature.  It  far 
surpasses  any  other  in  the  number,  length, 
variety  and  general  interest  and  pictoral  em- 
bellishment of  its  articles." 

Printer's  Ink  says: 

"There  seems  to  be  nothing  half-way  or  tenta- 
tive about  Technical  Literature.  The  sixty- 
four  pages  are  crammed  with  well-selected  stuiT. 
and  care  has  been  taken  not  only  to  get  what  is 
vital,  but  also  what  is  obscure." 

"I  distinctly  think  that  you  have  made  good. 
If  you  keep  up  the  pace  you  have  set  in  the  first 
volume.  Technical  Literature  will  be  a  neces- 
sary companion  for  all  those  who  wish  to  keep 
posted  in  anj'  branch  of  applied  science." — 
.4.  U'.  Buel 

TECHNICAL   LITERATURE 


909  St.  Paul  Building 


NEW  YORK  CITY 


Engineering 

News 

The  Leading  Engineering  Journal  of  the  Country 


No  contractor  or  engineer  can 

afford  to  be  without  this 

publication. 


2,500 

Proposal 

Advertisements 

callin^r  for  bids  on  all  kinds  of 
constniction  work 

In  One  Year 


Write  for  Free  Sample  Copy 


$5.00  a  year,  $2.50  six  months 


$1.00  TRIAL  TEN  WEEKS  SUBSCRIPTION 


The  Engineering  News 
Publishing  Co. 

225  Broadway.  New  York 
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THE    DEANE    OF    HOLYOKE 

SINGLE    VERTICAL     DOUBLE-ACTING     FLY    WHEEL     VACUUM     PUMP    WITH     JET     CONDENSER 


PARTICULARLY    ADAPTABLE 

FOR   STEAM    ENGINES 

AND    FOR   THE 

HIGH  VACUUMS  REQUIRED 

FOR  STEAM  TURBINES 

A  most  efficient  counter  current  condenser, 
occupying  minimum  floor  space  and  extremely 
economical  in  steam  consumption.  The  valve 
areas  are  ample,  water  passages  large,  and  the 
water  valves  are  carefully  sealed.  All  parts  are 
readily  accessible. 

WRITE    US    FOR    SPECIFICATION    D-38 


THE    DEANE    STEAM    PUMP    COMPANY 

114  LIBERTY  STREET,  NEW  YORK 


WEBER 


Producer    Gas     Power    Plants 

SAVE 

50%  to  75%  of  Your  Fuel  Cost 


Weber  Gas  Producer  ami  Weber  Gas  Engine 
Sizes  to  1000  H.  P. 


Ab.soluteh'  the  most 
economical  and  reli- 
able power  in  the 
world,  for  operating 
Electric  Light  Plants, 
Flour  Mills,  Mining 
Machinery,  Factories, 
etc.  We  guarantee  to 
operate  your  plant 
for  less  than  one-half 
steam  cost. 

Write  for 
Descriptive  Catalog 


I  H.  P.— 1  HOUR— 1   PUUx\D  COAL 


WEBER  GAS  ENGINE  CO. 

Box  412,  KANSAS  CITY,  MO. 


THE  MIETZ  &  WEISS 

Oil  Engine  Hoists 

Run  on  Kerosene,  Cheap 
Fuel  Oils  and  Alcohol 


All  Power  Purposes,  Stationary  1  to  150 
H.  P.,  Marine  1  to  120  H.  P.  Over  30,000 
H.  P.  in  operation.  Simple,  Safe,  Reliable 
and  Economical.  Easily  Set  Up  and 
Operated.      Send  for  Catalogue. 


AUGUST  MIETZ 


128-138  Uott  St. 


NEW  YORK,  U.  S.  A. 
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„  ^  We  publish  in  this  is- 

Concrete  ^u    c    ^       ^    c 

sue  the  first  part  of  an 

"^P®  interesting     article     des- 

Constrnction.     cribing  the  method   and 

cost  of  constructing  a  reinforced  concrete 


Reclamation  Service  work  in  connection 
with  the  Salt  River  project  in  Arizona. 
The  method  of  constructing  this  pipe  line 
is  described  fully  and  presents  some  unique 
features.  In  our  next  issue  we  shall  give 
in  some  detail  the  cost  of  this  pipe  line, 
together  with  editorial  comment  on  the 
comparative  efficiency  of  the  day  labor  and 
contract  systems  for  such  work  and  a  val- 
uable record  of  leakage  tests  on  concrete 
conduit.        

Cost  of  Elsewhere      we      give 

_      ,     TT  'lie      itemized     cost      of 

Bunk  Houses   r,.^.       ,<^tion      houses. 

onContract  Work  These  houses  are  some- 
what better  than  those  usually  erected  by 
contractors  for  the  temporary  occupancy 
of  laborers.  Nevertheless  the  data  given 
in  the  article  referred  to  should  prove 
valuable  in  estimating  the  probable  cost 
of  bunk  houses  or  cheap  "office  buildings" 
such    as   contractors    erect. 


Proposals  and  Engineer's  Estimate. 

It  is  a  common  practice  among  engineers 
to  reject  bids  because  they  have  exceeded 
the  estimate  of  the  cost  of  the  work,  as 
made  up  by  themselves  and  their  assistants. 
In  many  cases  the  bids  may  be  nearer  the 
actual  worth  of  the  work  than  the  engi- 
gineer's  estimates. 

Generally  speaking,  engineers  base  their 
estimates  on  prices  of  similar  work  that 
they  have  had  done,  which  in  many  cases 
are  misleading.  Contractors  make  their 
prices  up  from,  the  experience  they  have 
had  on  previous  work,  taking  into  consid- 
eration the  local  conditions  that  will  affect 
the  job  as  well  as  the  things  they  can  fore- 
see that  will  affect  their  work.  This  last 
consideration  is  an  important  one,  and  too 
often  overlooked  by  engineers. 

An  illustration  of  this  can  be  found 
when  a  job  of  magnitude  is  to  be  done,  and 
it  is  divided  into  a  number  of  contracts. 
The  first  few  contracts  may  be  awarded  at 
what  are  considered  reasonable  figures  by 
the  engineers,  but,  after  these  contracts  arc 
awarded,  the  demand  for  labor,  materials 
and  mp.chinery  becomes  so  great  as  to  in- 
crease the  prices  on  contracts  let  subse- 
quently. To  reject  bids  then,  owing  to 
their  being  considered  high,  is  to  be  con- 
demned. 

Then,  too.  it  is  a  great  hardship  to  con- 
tractors to  have  to  spend  their  time  and 
money  and  not  obtain  results,  through  no 
fault  of  their  own.  On  a  large  job  the 
cost  of  bidding  frequently  nmounts  to 
thousands  of  dollars,  and  inasmuch  as  engi- 
neers' estimates  are  generally  guarded  with 
great  care  to  prevent  bidders  from  seeing 
them,  the  contractor  has  no  means  of 
knowing  whether  his  bid  will  be  considered 
excessive  or  not. 

If  the  engineer's  estimate  is  not  to  be 
given  to  the  bidders,  bids  should  not  be  re- 
jected for  being  higher  any  more  than  for 
being  lower  than  the  estimate. 

The    best    result    should    be   obtained    by 


giving  each  bidder  a  copy  of  the  engineer's 
estimate.  If  the  contractor  thinks,  upon 
looking  the  estimate  over,  that  it  is  too 
low  and  that  he  could  not  bid  within  it,  he 
will  waste  no  more  time  upon  the  matter ; 
but,  if  he  believes  the  estimate  is  reason- 
able, it  will  be  a  great  help  to  him  in  get- 
ting up  his  bid.  For  then  he  will  have  the 
benefit  of  the  labors  and  opinion  of  the  en- 
gineer as  well  as  his  own.  Money  should 
thus  be  saved  to  both  parties  of  the  con- 
tract. 

In  making  proposals  a  second  time  on  a 
contract  those  who  have  previously  bid 
feel  that  they  have  been  put  to  a  great  dis- 
advantage by  having  had  their  prices  made 
public.  This  is  especially  so  of  the  lowest 
bidder.  For  these  reasons,  if  engineers'  es- 
timates are  to  be  used  as  a  criterion  for  ac- 
cepting or  rejecting  proposals,  their  esti- 
mates should  be  given  out  with  all  proposal 
sheets.         

The  Effect  of  the  Eight-Hour  Law  on 
Laborers  in  Construction  Camps. 

in  the  fifth  annual  report  of  the  Recla- 
mation Service,  Mr.  F.  H.  Newell,  chief  en- 
gineer, has  the  following  to  say  regarding 
the  operation  of  the  eight-hour  law  on  the 
construction  work  now  going  on  in  the 
west. 

"The  eight-hour  law  has  also  been  a 
source  of  difficulty  and  increased  expense 
Strict  enforcement  of  the  eight-hour  law 
as  practiced  on  the  reclamation  work,  is 
adding  materially  to  the  cost  of  the  irriga- 
tion works.  It  has  not  been  found  that  the 
same  amount  of  rock  can  be  excavated,  or 
earth  be  moved,  or  concrete  placed,  in  an 
eight-hour  day  as  in  one  of  nine  or  ten 
hours.  But  the  laborer  expects  to  earn  as 
much  in  eight  hours  on  government  work 
as  he  does  in  a  longer  day  in  a  railroad 
camp,  and  he  drifts  away  whenever  there  is 
material  difference  in  the  amount  of  the 
daily  wage.  It  has  not  yet  become  evident 
that  the  enforced  additional  leisure  is  ap- 
preciated. The  general  feeling  among  the 
laborers  appears  to  be  that  work  is  work, 
so  much  per  hour,  and  the  ordinary  laborer 
prefers  to  be  at  work — pay  being  propor- 
tional to  hours  of  work — rather  than  to  be 
forced  into  idleness,  especially  with  the  un- 
congenial surroundings  of  a  construction 
camp  remote  from  home  or  places  of 
amusement.  This  appears  to  be  particular- 
ly true  of  the  conditions  that  prevail  during 
the  summer  in  the  Southwest,  where  there 
is  more  complaint  of  heat  and  hot  weather 
while  men  are  idle  than  while  they  are  at 
work." 

This  is  a  very  frank  and  explicit  state- 
ment, and  Engineering-Contracting  can 
without  hesitancy  approve  every  word. 
When  men  are  doing  work  in  a.  city  and 
return  to  their  families  every  evening  the 
number  of  hours  worked  is  of  importance 
to  them,  but  it  is  even  doubtful  if  they 
would  prefer  the  eight  hours  to  the  ten. 
with  less  pay.  When  men  are  living  in  a 
construction  camp,  they  are  there  to  make 


pipe    line    by    day    labor     for    the    XJ.    S. 

Copyright,  1907.  by  the  Myron  C.  Clark  Publishing     Co.     All  rights  of  republication  reserved 


154 


ENGINEERING-CONTRACTING 


Vol.  XXVril.     No.   II. 


nioiK-y  and  they  do  not  object  to  working 
long  hours  provided  they  are  paid  for  them. 
In  many  parts  of  the  Soiitli  the  writer 
knows  of  contractors  who  work  tlieir  men, 
•  hiring  the  siimmor  season,  as  long  as  four- 
teen hours  and  the  men  are  well  satisfied. 
In  many  cases  workmen  do  not  object  to 
being  employed  on  Sunday  rather  than  put 
in  tlie  day  loafing  around  the  camp. 

livery  contractor  and  engineer  knows 
that  on  construction  work  when  prolonged 
spells  of  inclement  weather  occur,  laborers 
become  dissatisfied,  and  if  one  or  two  start 
to  leave  a  camp,  they  arc  followed  by 
many  others.  A  large  number  of  men  liv- 
ing together  far  from  their  homes  and 
away  from  towns  and  cities,  where  they 
can  find  healthy  amusement,  must  be  kept 
employed  except  for  the  time  necessary  to 
cat  and  sleep,  if  they  are  to  be  contented, 
or  kept  out  of  mischief  or  from  crime. 

It  is  also  true  that  a  man  cannot  do  as 
much  work  in  eight  hours  as  he  can  in  ten, 
yet  he  will  want  and  often  gets  the  same 
pay.  Thus  if  the  contractor  has  consid- 
ered this,  the  public  is  paying  an  increased 
price  for  their  work. 

Along  the  Mississippi  river  the  commis- 
sions in  charge  of  levee  construction  have 
let  this  work  to  contractors,  who  have 
worked  their  men  from  sunrise  to  sunset. 
It  has  been  a  hard  fight  for  years  for  the 
various  states  to  raise  money  to  carry  on 
this  work,  to  protect  the  farming  land  and 
the  homes  of  thousands  of  people  from 
floods.  Much  of  the  work  that  has  been 
done  has  not  even  -been  on  a  cash  basis, 
and  there  are  still  millions  of  yards  of 
earth  to  be  placed  in  the  levees.  The  cost 
of  all  of  this  will  be  increased  by  the  eight- 
hour  law. 

The  chief  engineer  of  one  of  the  state 
boards  in  charge  of  levee  construction, 
writing  to  a  member  of  our  staff,  says : 
"The  government  proposes  to  adopt  the 
eight-hour  law  for  this  character  of  work 
from  the  present  time.  The  eight-hour  law 
has  never  heretofore  been  enforced  on  the 
levee  work.  The  contractors  have  usually 
worked  about  12  hours  a  day.  I  think  this 
will  increase  our  present  prices  for  future 
work  about  25  per  cent  for  the  government 
work,  and  that  will  have  its  effect  on  the 
work  being  done  by  different  state  organi- 
zations— as  this  board.  I  think  our  state  or 
levee  board  work  will  advance  about  10  per 
cent  from  this  cause,  although  we  will  con- 
tinue to  work  from  daylight  until  dark." 

After  fourteen  years'  experience  on  the 
river  this  gentleman  should  know  whereof 
he  writes.  Congress  would  do  well  to  cur- 
tail the  eight-hour  law  so  that  it  shall  ap- 
ply only  to  work  done  in  cities. 

Such  facts  as  these  show  the  need  of  an 
-American  society  of  engineering  contrac- 
tors. If  such  an  organization  had  been  in 
existence  before  this  law  was  passed,  they 
could  have  had  a  voice  in  its  framing.  Now 
they  can  be  of  assistance  in  having  it  re- 
vised so  as  to  protect  themselves  and  the 
general  public. 
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Note:  This  Section  is  devoted  to  methods  and  costs  of  con- 
structing concrete  and  reinforced  concrete  structures.  It  will 
cover  the  selection,  testing  and  proportioning  of  concrete 
materials;  laboratory  tests  of  concrete ;  concrete  mixing,  trans- 
portation and  placing;;  fabrication  and  placing  of  reinforce- 
ment, and  form  construction  and  erection.  It  will  also  contain 
articles  on  new  and  interesting  developments  in  the  design  of 
reinforced  concrete. 


Methods   and   Cost  of  Constructing  a 

Reinforced    Concrete    Pipe    for 

Carrying    Water    Under 

Pressure.* 

liV   CHESTER  \V,\SON    SMITH,   .\SS0C.   M.   A.   SOC. 
C.  E. 

This  paper  describes  the  construction 
of  about  6.000  ft.  of  reinforced  concrete 
pipe  intended  to  carry  water  under  press- 
ure ;  and  also  gives  the  results  attained 
and  some  figures  as  to  the  cost.  The  work 
was   in   charge   of   the  writer. 

HISTORY    AND    CONDITIONS. 

A  prominent  feature  of  the  Salt  River 
project,  in  process  of  construction  in  Ari- 
zona by  the  United  States  Reclamation 
Service,  is  a  canal  19  miles  long,  having 
a  capacity  of  250  cu.  ft.  per  sec.  This  ca- 
nal is  to  furnish  power  to  build  the  Roose- 


canai  ciu>»iug  its  grade  is  .ibuut  1  per 
cent  and  the  material  there  is  sand  with  h 
little  gravel  and  small  cobbles.  At  the 
Cottonwood  Crossing  the  canon  has  a 
water-shed  of  about  4  square  miles.  The 
grade  of  the  creek  is  about  4  per  cent  and 
the  material  is  boulders  and  gravel.  Both 
creeks  are  dry  nearly  all  the  time,  except 
for  a  small  underflow,  but  they  are  sub- 
ject to  occasional  large  and  sudden  run- 
offs, characteristic  of  the- flow  from  moun- 
tainous water-sheds  which  lack  vegeta- 
tion. 

It  w-as  decided  to  make  each  crossing 
with  two  lines  of  reinforced  concrete  pipe, 
circular  inside,  and  5  ft.  3  in.  in  diameter, 
giving  the  Pinto  Crossing  an  effective 
grade  of  2.97  ft.  in  2.415  ft.,  and  the  Cot- 
tonwood Crossing  0.57  ft.  in  541.4  ft.  The 
pipes    are    buried    under    the    creek,    their 
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Fig.    1 — ProfiJes    of    Pipe    Line    Crossings    of  Pinto  and  Cottonwood  Creeks. 


veh  Dam,  run  the  cement  mill  furnishing 
the  cement  therefor,  and  later,  pump 
water  for  additional  irrigation,  in  the  vi- 
cinity of  Phoenix. 

M  Livingston,  about  six  miles  below 
the  canal  intake,  the  canal  crosses  Pinto 
Creek,  at  that  point  nearly  one-half  mile 
wide,  and  about  25  ft.  below-  the  canal 
grade. 

The  crossing  of  Cottonwood  Canon  is 
2li  miles  above  the  Roosevelt  Dam,  which 
is  at  the  lower  end  of  the  canal.  The 
crossing  is  250  ft.  wide  on  the  bottom  and 
75  ft.  below-  the  canal  grade.  Pinto  Creek 
has  a  water-shed  of  190  sq.  miles,     ."^t  the 


•A  paper  read  before  the  American  So- 
ciety of  Civil  EnKineers  .and  printed  in  ttio 
Proceedings   for   August.    1907. 


tops  being  from  2  to  5  ft.  below  its  bed. 
Fig.  I  shows  the  profiles  of  the  pipes  at 
each  crossing,  the  w-ater  level  in  the  canal 
at  full  capacity  being  s'A  ft-  below  the  ca- 
nal grades  noted.  Fig.  2  is  a  cross-section 
of  the  Pinto  pipe  (2,254  cu.  yds.  per  lin.  ft. 
— Ed.).  The  concrete  in  the  Cottonwood 
pipe  is  7  in.  thick ;  there  are  ten  longitudi- 
nal rods,  and  the  spacing  of  the  rings  is  3 
ins.  c.  to  c. 

The  reinforcement,  longitudinal  and 
transverse,  consists  of  -yg-in.  steel  rods. 
having  an  ultimate  strength  of  62.000  lbs. 
and  an  elastic  limit  of  30.000  lbs.  per  sq.  in. 

At  Pinto  Creek  there  was  excellent 
sand  and  gravel  at  all  points  in  the  excava- 
tion ;   the   water  used   in    the  concrete   for 
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tlie  first  line  of  pipe  was  pumped  from  the 
trench  (tlie  trench  intercepting  the  under- 
flow of  the  creek),  and  the  first  pipe  was 
tapped  to  furnish  the  water  used  in  build- 
ing the  second  one.  At  Cottonwood  the 
sand  and  gravel,  and  nearly  all  the  water, 
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constructed.  In  March,  1906,  the  con- 
struction of  the  second  line  at  Pinto  was 
started,  but,  owing  to  various  delays  not 
connected  with  the  construction,  this  line 
was  not  completed  until  about  Aug.  i. 
Much   of  the  time  during  the  construction 
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Fig.    2 — Cross    Section     of    Pinto      Creek     Pipe    Line. 


were    hauled    about    -Vi    miles    from    Salt 
River. 

The  concrete  was  composed  of  I  part 
of  Portland  cement,  2}4  parts  of  sand,  and 
4  parts  of  rather  fine  gravel,  and  was 
mixed  by  hand,  quite  wet,  on  platforms 
of  boards  about  150  ft.  apart  along  the 
trench. 

The  first  length  of  200  or  300  ft.  of  pipe 
was  made  in  June.  1905,  with  cement  pur- 
chased from  the  Portland  Cement  Com- 
pany, of  Denver,  Colo.  This  was  an  aver- 
age Portland  cement.  A  progress  of  120 
ft.  per  24  hours  was  easily  attained  with  a 
comparatively   raw   gang. 

Afterward,  the  cement  used  was  the 
product  of  the  mill  installed  and  operated 
by  the  Reclamation  Service  to  furnish  ce- 
ment for  building  the  Roosevelt  Dam. 

During  the  summer  and  fall  of  1905 
nearly  the  entire  output  of  this  mill  was 
required  by  contractors  for  various  other 
work  along  the  canal,  and  work  on  the 
pipe  was  frequently  interrupted  for  consid- 
erable periods  of  time. 

On  account  of  lack  of  cement,  also,  on 
account  of  several  floods,  the  completion 
of  the  first  line  of  pipe  across  Pinto 
Creek  was  delayed  until  the  middle  of  No- 
vember,   1905. 

As  one  line  would  carry  all  the  water 
needed  to  furnish  power  for  building  the 
dam,  and  as  power  was  required  as  soon 
as  possible,  the  forms  were  then  moved 
to  Cottonwood,  where  the  two  lines  were 


of  both  Pinto  pipes  the  temperature  was 
more  than  100°  F.  The  Cottonwood  pipes 
were  constructed  entirely  in  winter,  when 
the  temperature  was  between  35°  and 
50°  F. 

The    cement    manufactured    at     Roose- 
velt,   while    excellent    as    regards    strength 


passed  the  loo-mesh  sieve  and  76  per  cent 
passed  the  200-niesh.  Setting:  Initial, 
4'/i  hours:  final,  ij  hours.  Tensile 
strength  :  Neat,  7  days,  450  lb. ;  28  days. 
550  lb. ;  3  months,  625  lb. :  i  part  cement 
to  3  parts  standard  sand,  7  days.  100  lb.; 
28  days,  200  lb. :  3  months,  260  lb. 

A  6-in.  concrete  cube  was  made  of  the 
materials  used  in  the  pipe,  except  that  the 
proportions  were  by  weight,  i  cement,  2'/^ 
sand,  and  4'/^  gravel,  mixed  with  about 
the  same  proportion  of  water.  The  batch 
from  which  the  cube  was  made  was  com- 
posed of  1,200  g.  of  cement  (of  which 
only  64  per  cent  passed  the  200-mesh 
sieve),  3,000  g.  of  sand,  3,400  g.  of  gravel 
and  720  g.  of  water.  This  cube,  after 
having  set  for  3  months  in  water,  wa.> 
crushed  at  58,180  lbs.  or  1,644  lbs.  per  sq. 
in.  This  rather  low  result  was  due  partly 
to  the  coarseness  of  the  cement,  and  partly 
to  the  fact  that  such  a  wet  concrete  was 
slow   in    attaining    its    strength. 

With  such  cement,  and  70  lin.  ft.  of 
upper  stationary  plates,  it  was  found  that 
not  more  than  70  ft.  of  pipe  could  be  made 
in  24  hours  without  getting  into  difficul- 
ties when  the  plates  were  removed,  as 
patches  of  concrete  would  fall  out  or  peel 
off  with  them.  With  cooler  weather,  the 
difficulties  increased ;  accordingly,  on  the 
completion  of  the  first  line  across  Pinto 
Creek,  the  idea  of  continuous  work  was 
abandoned,  and  work  on  the  Cottonwood 
lines  and  the  remaining  Pinto  line  was 
done  with  one  8-hour  shift  per  day. 

On  the  Cottonwood  lines,  built  in  De- 
cember and  January,  it  was  found  that 
only  24  ft.  of  pipe  per  day  could  be  built, 
thus  allowing  3  days  for  the  concrete  to 
harden    before    removing   the   plates.      The 
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MOVABLE  FORM 
Fig.  3 — Movable  Form  for  Bdilding   Reinforced  Concrete  Pressure  Pipe. 

and  soundness,  has  been  extremely  slow  second  Pinto  line,  constructed  in  warmer 
setting.  .\n  average  sample  would  test  weather,  was  built  at  the  rate  of  40  ft.  per 
about   as   follows:     Fineness:   95  per   cent      day. 
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MOVABLE    FORM. 

It  was  considered  desirable  to  work 
continuously  on  the  pipe,  with  three  8- 
hour  shirts,  in  order  to  avoid,  as  far  as 
possible,  transverse  joints,  and  consequent 
probable  opening  between  the  work  of  dif- 
ferent days.  To  facilitate  continuous 
work,  a  movable  form  was  designed  and 
introduced  on  the  work  by  F.  Tcichman. 
M.  Am.  Soc.  C.  E.,  Designing  Engineer  in 
the   Reclamation   Service. 

Briefly  described,  the  form,  as  shown 
in  Figs.  3  and  4,  and  the  photographs. 
Figs.  5  and  6,  is  as  follows:  A  steel  semi- 
cylinder,  called  "the  alligator,"  forms  the 
inside  of  the  lower  half  of  the  pipe;  thi-; 
piece  is  pulled  along  by  a  cable  from  .1 
horse-power  whim  in  the  trench  ahead. 
It  is  kept  to  line  and  grade  by  a  steering 
apparatus,  extending  about  8  ft.  in  front 
of  its  nose,  and  either  rolling  or  sliding  on 
a  light  wooden  track  previously  laid.  The 
inner  form  for  the  upper  half  of  the  pipe 
consists  of  steel  semi-cylinders  in  2-ft. 
lengths,  each  in  three  pieces,  that  is,  hinged 
at  two  points,  to  facilitate  moving  and 
erection. 

These  upper  stationary  plates  are  bolted 
together,  end  to  end,  making  a  contmuous 
form,  from  the  front  end,  where  concrete 
is  going  in,  to  the  rear  end,  where  the 
concrete  has  set  sufficiently  to  permit  thei;' 


being  inserted  as  often  as  a  length  of  2  ft. 
invert  is  e.'cposed.  On  the  withdrawal  of 
the  alligator,  an  upper  stationary  plate  is 
thus   supported   hy  the  plate  ahead   on  the 


lumber  in  narrow  pieces,  about  S'A  't 
long,  laid  on  the  same  slope  as  the  nose 
of  the  alligator  (i  in  4)  between  iron  rib? 
hung  from  a  wooden  superstructure    This 


Fig.  6 — The  •'Alligator."  Used   In  Building  Reinforced  Concrete   Pressure  Pipe. 


;iKigator    and    a    plate    behind    on    .i    lower 
plate,  until  the  insertion  of  its  lower  plate. 

I'piier  Sintioiiary  Plates  ^^ 


^-"""■'^  [  i     [  [ 

1  1  1  1  1  1  1  1  1  1  1  1  1 

.AHigator  L<jwer  Slutionary  Plates^ 

Fig.   'I — Diagram    Elevations   of    Movable    Forms. 


removal;  they  are  supported  by  rollers  on 
a  track  which  is  part  of  the  alligator,  the 
alligator   thus   rolling  out    from   under   the 


Upper  and  lower  plates  are  removed  at 
the  rear  end  and  sent  ahead  on  a  small 
truck   hauled  back  and   forth   with   a  rope. 


Fig.  5 — The  "Alligator,"  Used  in   Building    Reinforced    Concrete    Pressure    Pipe. 

of    the    lower 


upper  stationary  plates 
hind  the  alligator  are 
stationary  plates  in  2-ft. 


Immediately  be- 
introduced  lower 
lengths,  one  plate 


on    a    track    in    the    bottom 
plates  and  alligator. 

The    outside    lagging    was 


of 


superstructure    also    carried    the    runways 
for   wheeling  out   the  concrete. 

CONSTRUCTION. 

The  rings  were  bent  to  the  desired  cir- 
cumference by  a  small  bending  machine. 
The  ends  were  not  upset  or  welded,  but 
merely  lapped  about  15  ins.  and  tied  with 
baling  wire ;  they  were  also  wired  at  each 
crossing  with,  each  longitudinal  rod,  in  or- 
der to  hold  them  in  place  while  the  con- 
crete was  being  put  in. 

The  concrete  was  made  with  fine  gravel 
and  mixed,  quite  wet,  in  order  to  be 
worked  into  the  narrow  space  between  the 
reinforcement  and  the  forms  completely 
and  easily.  It  was  brought  out  in  wheel- 
harrows  on  top  of  the  superstructure  and 
dumped  wherever  desired  along  the  work- 
ing face,  that  is,  from  the  bottom  of  the 
pipe  at  the  nose  of  the  alligator,  back  on 
the  I  in  4  slope  to  the  top  of  the  pipe  at 
the  third  or  fourth  upper  stationary  plate. 
One  or  two  small  chutes  were  found  de- 
sirable in  connection   with   the  dumping. 

Two  men  on  each  side,  provided  with 
small  wooden  paddles,  churned  the  con- 
crete to  make  certain  that  all  voids  were 
filled,  and  to  prevent  any  nesting  of  the 
gravel.  These  men  also  introduced  the 
outside  lagging,  that  operation  and  the 
moving  ahead  of  the  alligator  being  reg\i- 
lated  so  that  the  working  face  was  from 
o  to  8  or  10  in.  below  the  forms.  On  stop- 
ping work  for  the  night,  or  if  the  continu- 
ous operation  was  interrupted  for  any  rea- 
son, the  blocking  off  was  done  at  right 
angles  to  the  axis  of  the  pipe.  This  was 
done  by  stuffing  sand  bags  between  the  in- 
ner and  outer  forms.  This  was  more  con- 
venient than  the  use  of  a  wooden  stop,  and 
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afforded  a  rougher  surface  with  which  to 
bond  when  worli  was  resumed. 

The  pipe  was  wet  down  on  the  outside 
for  about  a  week  after  completion,  and, 
as  far  as  possible,  the  back-filling  was  kept 
up  to  the  watering. 

Some  smoothing  and  pointing  was  nec- 
essary inside  the  pipe,  and  one  or  two 
brush  coats  of  neat  Portland-cement  grout 
were  applied;  but  no  plaster  coat  was  put 
on,  nor  was  any  water-proofing  materials 
used. 

DITFICULTIES. 

It  was  difficult  to  overcome  the  tendency 
of  the  alligator  to  twist  and  travel  off  line 
or  grade,  and  the  steering  apparatus  was 
designed  to  prevent  this,  it  not  having  been 
a  part  of  the  original  form.  It  did  much 
toward  correcting  the  eccentricities  in  the 
travel  of  the  alligator,  but,  at  best,  much 
depended  upon  constant  watchfulness,  and 
it  was  found  necessary  to  stop  work  once 
in  8  or  10  days  in  order  to  level  and 
straighten  it  out. 

It  is  very  doubtful  if  a  uniform  thick- 
ness could  have  been  attained,  even  had  an 
attempt  been  made  to  shift  and  adjust  the 
outside  forms  and  the  reinforcement  to 
correspond  with  the  movements  of  the  al- 
ligator. With  this  form,  the  minimum 
thickness  will  be  at  least  i'/^  ins.  less  than 
the  average  thickness. 

Considerable  trouble  was  caused  by  the 
concrete  peeling  off  with  the  upper  sta- 
tionary plates ;  particularly — in  fact,  al- 
most solely — with  the  middle  segment  of 
the  plate.  Large  patches,  often  an  inch 
or  more  in  depth,  would  cnme  off  with  the 
plate. 

To  overcome  this,  various  schemes 
were  tried ;  soft  soap  or  crude  oil  was  ap- 
plied to  the  plates  immediately  before  cov- 
ering them  with  concrete ;  particular  care 
was  taken  to  allow  no  spatterings  of  con- 
crete to  accumulate  on  the  plate  and  dry 
out  in  advance  of  covering  it  with  the  mass 
of  concrete;  variations  in  the  quantities 
of  water  in  the  concrete  were  also  tried. 
Experience  seemed  to  show  that  the  only 
satisfactory  remedy  was  to  allow  the  con- 
crete to  set  more  thoroughly  before  re- 
moving the  plates ;  if  given  sufficient  time. 
a  perfect  surface  was  obtained.  No  special 
precautions  were  taken  to  guard  against 
transverse  joints  between  the  work  of  dif- 
ferent days,  but,  when  an  end  was  to  be 
left  for  more  than  one  day  before  resuming 
work,  extra  longitudinal  rods  were  in- 
serted, extending  about  2  ft.  into  the  work 
on  each  side  of  the  joint. 

RESULTS. 

Transverse  Joints. — On  the  first  Pinto 
line,  where  there  were  few  interruptions 
to  continuous  work,  and  where  a  portion  of 
it  was  built  in  comparatively  cool  weather, 
there  were  very  few  transverse  joints 
worthy  of  mention,  and  none  requiring  any 
treatment.  On  the  two  Cottonwood  lines, 
built  in  the  coldest  weather,  none  has  been 
observed. 


On  the  second  Pinto  line,  built  entirely 
during  the  hottest  weather,  with  about 
fifty  interruptions  to  continuous  work,  and 
first  filled  in  cold  weather,  it  was  to  be  ex- 
pected that  the  transverse  joints  would  be 
larger  in  number  and  size.  At  about  forty 
of  them  there  was  a  perceptible  crack ;  of 
the  forty  cracks  about  twenty-five  were 
1-16  in.  or  more  in  width,  and  were  re- 
paired, some  of  them  before  the  pipe  was 
first  filled,  and  the  remainder  afterward. 
In  general,  they  were  more  frequent  and 
pronounced  in  one  or  two  sections  where 
the  watering  of  the  pipe  was  discontinued 
before  the  back-filling  was  done. 

Indii'idual  Cracks. — When  the  pipes 
were  put  in  service,  some  longitudinal 
cracks,  from  l-i6  to  3-16  in.  in  width,  de- 
veloped (see  leakage  tests  in  Tables  2  to 
5),  and  at  first  various  possible  causes  or 
contributary  causes  were  assigned  to  them : 

First,  they  were  ascribed  to  the  water 
hammer,  which  was  considerable  when 
the  pipes  were  being  filled. 

Second,  it  was  thought  that  the  excava- 
tion of  the  trench  for  the  second  line  of 
pipe  (10  ft.  from  center  to  center  of  the 
first  line)  threw  an  eccentric  load  on  the 
first  pipe.  This  undoubtedly  had  an  effect 
on  the  cracks  in  the  first  Pinto  pipe,  and, 
as  soon  as  it  was  observed,  the  remainder 
of  the  second  pipe  was  moved  10  ft  fur- 
ther away. 

Third,  the  cracks  being  invariably  in 
the  top  of  the  pipe,  and  within  a  few 
inches  of  the  center,  it  was  thought  that 
possibly  the  laps  in  the  reinforcing  rings 
had  been  put  in  on  that  line,  and  that  the 
rods,  or  some  of  them,  had  parted  from  the 
concrete.  Enough  evidence  was  at  hand, 
however,  to  show  that  the  laps  had  been 
properly  staggered.  If  such  had  been  the 
cause,  a  longitudinal  crack  developing  in 
a  few  hours  to  200  or  300  ft:  long,  would 
have  resulted  in  the  total  failure  of  that 
portion  of  the  pipe. 

The  true  reasoti  is  undoubtedly  as  fol- 
lows :  The  concrete  shrank  in  the  process 
of  setting;  this  was  resisted  by  the  steel 
rings,  thus  producing  a  condition  in  which 
the  steel  was  in  compression  and  the  con- 
crete in  tension.  Therefore,  on  filling  the 
pipe,  the  concrete  took  the  entire  load  until 
it  failed,  and  then  the  steel  took  the  load. 

That  the  cracks  were  invariably  in  the 
top  of  the  pipe  was  probably  due  to  the 
fact  that  the  lower  third  of  the  pipe  was  in 
sand  kept  wet  by  the  underflow ;  in  effect, 
this  lower  part  set  under  water,  and  the 
shrinkage  was  relatively  small. 

A  careful  inspection  of  the  inside  of  the 
pipe  showed  that,  wherever  the  crack  oc- 
curred, the  single  large  crack  was  the  only 
one :  and  at  points  where  there  was  no 
large  crack,  the  upper  two-thirds  of  the 
inside  suface  showed  a  network  of  very 
minute  cracks. 

These  were  from  1  to  4"  or  5  ins.  apart, 
and  generally  so  fine  that  they  could  have 
had  but  a   very  insignificant  effect  on   the 


leakage,  and,  in  fact,  they  were  only  de- 
tected by  the  presence  of  a  minute  line  of 
the  finest  sediment  which  was  deposited  at 
the  crack  without  passing  through. 

The  writer  is  of  the  opinion  that  the 
minute  cracks  existed  previous  to  the  fill- 
ing of  the  pipe,  consequently,  that  at  those 
places  the  steel  carried  the  load  immedi- 
ately upon  its  application ;  however,  there 
is  no  way  to  verify  this.  Repairs  were 
made  (on-  the  inside  of  the  pipe)  in  the 
following  manner :  each  crack  was  cut  out 
to  a  depth  of  about  2  ins.  and  as  narrow  as 
possible,  I  in.  of  oakum  was  then  caulked 
in  tightly,  and  over  that,  the  joint  was 
pointed  with  stiff  mortar.  In  addition, 
grout  was  run  into  the  crack  from  the  out- 
side. 

Several  observations  have  been  made 
for  the  purpose  of  determining  the  value  of 
n,  in  Kutter's  formula,  and,  while  the  en- 
tire series  contemplated  has  not  been  made, 
the  observations  on  the  Cottonwood  pipes, 
thus  far,  show  that  n=: 0,012, -approxi- 
mately. 

In  considering  the  results  of  the  leak- 
age tests,  it  should  be  borne  in  mind  that 
Salt  River  carries  considerable  sediment. 
Observations  at  Roosevelt  have  shown  that 
the  quantity  varies  from  a  mere  trace  up 
to  4  or  s  per  cent.  Practically,  the  water 
is  never  without  some  sediment,  but  the 
maximum  occurs  only  during  the  highest 
floods ;  the  average  would  be  between  one- 
fourth  and  one-half  of  i  per  cent. 

Between  Roosevelt  and  the  canal  intake, 
considerable  quantities  of  the  sediment,  at 
ordinary  stages  of  the  river,  settle  in  the 
flat  reaches,  so  that  at  the  intake,  while  the 
maximum  quantity  of  sediment  is  not  more 
than  at  Roosevelt,  the  average  is  undoubt- 
edly greater. 

At  several  points  along  the  canal  there 
are  mud  boxes  from  which  more  or  less 
sediment  is  occasionally  sluiced,  but  the  ca- 
nal carries  a  larger  percentage  of  sediment 
than  the  river,  except  when  the  latter  is  in 
flood. 

(To  be   continued.) 


.\  decree  has  been  published  authorizing 
the  Governor-General  of  French  West  Af- 
rica to  raise  a  loan  of  $20,000,000  for  pub- 
lic works,  and  notably  for  the  improve- 
ment of  the  water  supply  of  Dakar. 


The  average  fire  loss  in  the  United 
States  is  said  to  be  more  than  $2  per  head 
of  the  population,  as  compared  with  only 
one-third  of  a  dollar  in  six  of  the  leading 
European  countries.  The  difference  is 
ascribed    to   less    rigidly   enforced    building 


The  city  government  of  Milan,  Italy, 
has  voted  to  obtain  a  loan  of  $13,510,000. 
The  money  is  to  be  used  in  making  muni- 
cipal improvements,  such  as  building  sew- 
ers, public  baths,  tramways,  electrical 
plant,  new  streets,  etc. 
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The  Action  of  Soft  Water  on  Limestone 
Concrete. 

hi  ;i  recent  volume  of  the.  Proceedings 
of  the  Institution  of  Civil  Engineers,  M. 
R.  Barnett,  M.  Inst.  C.  E.,  has  a  paper  on 
a  limestone  concrete  aqueduct,  in  whicli  a 
deterioration  of  the  concrete  was  caused  liy 
the  soft  water  carried  in  the   culvert. 

The  aqueduct  was  built  in  1894  to  carry 
water  to  the  city  of  Manchester,  England. 
After  a  number  of  years  it  was  found  that 
the  full  amount  of  the  water  that  should 
have  been  delivered  by  the  conduit,  was  not 
beir.g  delivered,  and  an  examination  was 
made  to  discover  the  leaks.  These  were 
found  in  the  concrete  culvert  portion  of 
the  aqueduct  over  a  length  of  three  miles. 
Here  the  culvert  ran  tlirough  a  limestone 
section,  and  the  concrete  had  been  made 
of  a  pure  limestone,  which,  of  course,  is 
readily  soluble,  particularly  in  water 
charged  with  carbonic  acid  gas,  or  contain- 
ing vegetable  acid.  When  the  water  was 
drawn  from  the  culvert  it  was  discovered 
that  wherever  the  water  had  access  to  the 
limestone  in  the  concrete,  the  stones  were 
worn  awaj'  into  a  concave  shape,'  all  the 
stones  being  hollow,  while  mortar  sur- 
rounding the  stones  remained  good  and 
stood  up  round  each  stone  as  shown  in  the 
accompanying  sketch.  Small  stone  in  the 
mortar  that  were  not  limestone   were   not 


Bottom  of  Conduit 


Sketch   Showing   Effect  of  Soft  Water  on 
Limestone  Concrete. 

( Portion  in  solid  blaeli  indicates  mortar. 
Portions  cross  liatclied  indicate  limestone 
aggregate.) 

alfected.  The  side  walls  had  suffered  like 
the  floor.  In  some  places  holes  were  found 
entirely  through  the  concrete. 

To  be  certain  that  this  deterioration  was 
caused  by  the  chemical  action  of  the  soft 
water  the  author  of  the  paper  had  analyses 
of  the  water  made  and  carried  on  experi- 
ments with  samples  of  limestone  and  con- 
crete in  this  water  for  six  months,  these 
tests  showing  beyond  doubt  that  the  leak- 
ages were  caused  as  stated. 

To  repair  the  culvert,  the  old  work  was 
hacked  away  to  at  least  the  depth  of  an 
inch,  and  forms  built  in  the  culvert  just  as 
they  had  been  when  it  was  constructed  and 
a  mortar  of  I  part  cement  to  I  part  sand, 
was  mixed  and  put  in  place  with  small 
shovels  and  trowels.  The  mortar  was  then 
worked  down  well  iii  place  with  the  trowels 
and  the  forms  tapped  upon  with  these 
tools  until  the  air  was  expelled  from  the 
mortar.  The  culvert  was  large  enough  for 
men  to  work  in  it  with  some  degree  of 
ease. 


Earth  and  Rock  Section 


Note:  This  section  is  devoted  to  methods  and  costs  of  exca- 
vating earth  and  rock  and  buildin);  embankments.  It  wilt 
cover  the  grading  of  roads  and  railroads,  diking  and  canal 
work,  dredging,  building  reservoirs  and  earth  dams,  sewer 
and  water  pipe  trenching,  quarrying,  etc. 


Criticism  of  a  Clearing  and  Grubbing 
Specification. 

Specifications  frequently  contain  para- 
graphs that  stipulate  provisions  that  at  first 
glance  seem  customary  and  extremely  in- 
nocent, when  in  reality  there  is  a  "negro 
hid  in  the  brush  pile."  The  following 
clause  is  copied  from  a  set  of  specifications 
for  railroad  construction  in  the  south : 

"The  surface  of  the  ground  to  be  exca- 
vated, and  places  where  embankments  oc- 
cur not  exceeding  2  ft.  in  height,  shall  be 
(between  slope  stakes)  grubbed  free  from 
stumps,  roots,  brush  and  other  perishable 
material  as  directed  by  the  engineer." 

The  clause  covering  the  grubbing  under 
low  embankments  is  one  that  is  in  common 
usage,  but  the  beginning  of  the  paragraph 
can  cause  trouble. 

Railroad  excavation,  when  it  is  earth,  is 
commonly  done  with  scrapers,  elevating 
graders  or  steam  shovels.  When  the  first 
two  methods  are  used,  the  contractor,  in 
order  to  work  either  his  scraper  or  his 
grader,  must  first  grub  the  ground  free 
from  all  stumps  and  roots.  It  is  a  different 
story  when  a  steam  shovel  is  operated. 
Then  the  shovel  can  dig  up  the  stumps  and 
load  them  on  the  cars  as  a  part  of  the  earth 
excavation.  Should  the  engineer  and  con- 
tractor have  a  disagreement,  and  the  engi- 
neer wish  to  put  the  "screws"  on  the  con- 
tractor, such  a  clause  aflfords  him  oppor- 
tunity. Under  it  he  can  order  the  contrac- 
tor to  grub  the  ground  before  the  steam 
shovel  goes  to  work. 

In  like  manner  advantage  can  be  taken 
of  the  contractor  in  rock  cuts.  Instead  of 
waiting  to  blast  the  stumps  out  as  the  rock 
is  excavated,  the  grubbing  not  only  of 
stumps  but  also  of  roots  can  be  ordered 
done  by  the  engineer  prior  to  the  rock 
blasting. 

"The  surface  of  the  ground  to  be  exca- 
vated" will  be  made  free  from  stumps  and 
roots,  no  matter  whether  anything  is  said 
about  it  in  the  specifications  or  not,  for  the 
contractor  can  not  escape  doing  so.  This 
being  so,  it  is  superfluous  to  specify  clear- 
ing, grubbing  between  the  slope  stakes, 
unless  it  is  the  intention  to  remove  all 
vegetable  matter  from  the  materials  that 
are  to  be  used  in  making  embankments. 
On  railroad  w^ork  it  is  not  customary  to 
remove  sod  or  small  roots  from  embank- 
ments or  from  the  surface  of  ground  to  be 
covered    by    embankments,    yet,    under    the 


strict  letter  01  this  >pecitication  a  contrac- 
tor can  be  compelled  to  do  both. 

It  may  be  replied  that  no  reasonable  en- 
gineer would  attempt  to  enforce  the  letter 
of  this  specification,  but  if  a  specification 
serves  any  useful  purpose  it  is  to  specify, 
leaving  nothing  in  doubt,  nothing  depend- 
ent upon  the  "reasonableness"  of  any  one. 
In  matters  of  this  kind  it  is  just  as  easy  to 
be  specific  as  it  is  to  be  vague,  and  far 
more  satisfactory  to  all  concerned,  since  all 
chance  for  quibble  is  removed. 

Another  point  that  is  not  always  covered 
definitely  is  the  matter  of  payment  for 
grubbing.  Where  steam  shovels  are  used 
it  is  becoming  the  custom  not  to  pay  for 
grubbing ;  but,  unless  the  specification  dis- 
tinctly states  that  grubbing  will  not  be  paid 
for  in  steam  shovel  cuts,  it  is  probable  that 
a  contractor  could  collect  payment. 

Ambiguous  specifications  of  the  sort  un- 
der discussion  foment  trouble  sooner  or 
later,  and  cause  some  one  an  unexpected 
loss  not  merely  of  temper  but  of  money. 
The  American  Society  of  Engineering  Con- 
tractors will  have  no  more  important 
function  than  the  standardizing  of  specifi- 
cations, wherever  standardization  is  possi- 
ble. 


Methods  and  Cost  of  Lining  an  Irriga- 
tion Canal  with  Cobble  Stones 
and  Plaster. 

The  protection  of  earth  slopes  from 
wash  by  means  of  slope  wall  paving  is  a 
subject  about  which  ver>  little  lias  been 
written. 

The  following  data  appeared  some  y-ears. 
ago  in  the  Transactions  .^m.  Soc.  C.  E.  in  a 
paper  by  Mr.  W.  Hall,  in  which  the  lining 
of  the  Santa  .-Xna  Canal,  in  California,  is 
described.  The  data  are  not  as  detailed  as 
one  might  wish,  but  they  are  worthy  of  be- 
ing placed  on  record  in  our  columns. 

The  canal  was  lined  with  large  cobbles 
and  small  boulders,  the  side  walls  being  laid 
in  mortar  and  faced  with  plaster  to  pre- 
vent loss  of  water  by  leakage,  as  shown  \n 
Fig.  I.  The  canal  has  a  trapezoidal  cross- 
section,  but  the  lining  is  laid  so  as  to  give 
a  curved  bottom.  The  side  w-alls  were 
built  first,  and  20  per  cent  of  the  canal  bot- 
tom was  occupied  by  the  footing  of  the 
side  walls,  thus,  throwing  the  lines  of  the 
invert  out  so  as  not  to  have  a  small  base 
that  might  lead  to  settlement  and  the  open- 
ing of  cracks  between  the  walls  and  the 
invert,  through  which  water  would  escape. 


September   ii.   1907. 

The  larger  held  stone  were  used  at  the 
base  of  the  side  walls.  The  walls'  were 
laid  up  in  irregular  layers,  cement  mortar 
being  used  for  two-thirds  their  thickness, 
tlie  rear  third  being  filled  with  slightly 
wetted  earth.  After  the  mortar  had  hard- 
ened, the  bottom  was  dug  out  with  pick  and 
shovel  to  admit  the  invert  paving.  This 
paving  was  closely  bedded,  dry,  in  coarse 
sand,  and  spalls  were  hammered  into  the 
joints.  Gravel  and  sand  were  then  spread 
over  the  pavement  and  swept  in  with  rattan 
stable-brooms.  The  surplus  was  then 
swept  off  leaving  open  joints  for  half  the 
depth  of  the  stone.  Mortar  was  then  thrown 
on    and    roughly    shoveled    and    troweled. 
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Fig.    1 — Cobble    Stone    Lining,    Plastered 
Inside. 

After  this  had  hardened,  the  side  walls 
were  plastered  and  finally  the  invert.  The 
plaster  was  kept  sprinkled  for  two  weeks 
after  laying. 

In  building  the  walls  wooden  profile 
frames  were  set  16  to  20  ft.  apart,  and 
lines  stretched  across  to  guide  the  men. 
Mortar  was  mixed  in  boxes  at  quarter  mile 
intervals,  delivered  in  wagons  and  subde- 
livered  in  wheelbarrows.  The  plaster  was 
mixed  in  boxes  on  wheels,  and  was  deliv- 
ered through  iron  chutes  down  where 
needed.  Common  laborers  were  used 
throughout,  as  masons  are  too  particular 
and  too  slow  for  this  class  of  work.  In 
considering  this  design  of  walls  it  is  well 
to  remember  that  there  are  no  soaking 
rains  in  southern  California,  so  that  water 
does  not  accumulate  behind  the  side  walls. 
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Fig.     2 — Concrete     Lining. 

Some  7,600  ft.  of  canal  were  thus  lined  for 
$2.29  per  lin.  ft.,  of  which  $1.67  was  for 
the  side  walls,  $0.12  for  the  invert  pavings 
and  $0.49  for  plastering  the  walls  and  in- 
\"ert.  The  work  was  done  by  company 
labor,  wages  being  $2  a  day  for  common 
labor,  and  $4  a  day  for  team  and  driver, 
but  due  to  delays  in  paying  off  the  men 
they  were  fully  25  per  cent  less  efficient 
than  they  would  have  been  otherwise.  The 
cement  cost  $3.50  per  bbl.  on  the  spot.    Un- 
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fortunately  the  costs  are  not  analyzed. 

Sand  boxes,  or  settling  chambers,  are 
provided  to  catch  the  sand  carried  by  the 
water.  A  "sand  valve"  is  provided  (and 
described  in  detail),  and  it  is  stated  that  it 
has  served  well  for  years  in  other  canals — 
for  removing  the  sand  from  the  settling 
basins. 

About  4,400  cu.  yds.  of  "third-class  ma- 
sonry" were  required  to  line  the  canal,  and 
in  it  were  used  553  bbls.  of  cement  at  $3.50, 
and  811  bbls.  of  lime  at  $1.80  on  the  spot. 
The  cost  of  this  'masonry  averaged  $2.95 
per  cu.  yd.,  but  it  ranged  from  $2  where  all 
materials,  except  the  sand,  were  at  hand, 
to  about  $4  where  the  haul  was  a  mile  or 
more.  None  of  the  stone  for  walls  or  in- 
vert was  quarried,  but  was  gathered  from 
creek  and  river  beds,  and  from  the  canal 
spoil  banks,  the  average  haul  being  probably 
about  a  mile. 

There  were  1,092  cu.  yds.  of  bottom  pav- 
ing, averaging  6  ins.  thick,  and  it  cost  $1.24 
per  cu.  yd.,  or  2.3  cts.  per  sq.  ft.;  but  the 
cost  ranged  from  $0.60  per  cu.  yd.,  where 
all  the  cobbles  were  taken  from  the  exca- 
vated material  at  hand,  up  to  $2.40  per  cu. 
vd.  where  the  haul  was  long. 


The  Cost   of  Breaking  Bou  ders  by 

Means  of  a  Derrick  and  a 

Drop  Hammer. 

Breaking  boulders  into  such  sizes  that 
the  stone  can  be  easily  handled  is  quite  a 
costly  item  of  rock  excavation.  Any  con- 
tractor who  keeps  a  cost  record  of  this 
work  will  be  surprised  at  the  results,  the 
cost  per  cubic  yard  being  higher  than  one 
would  ordinarily  expect.  There  can  be 
little  doubt  that  such  records  would  mean 
the  adoption  of  new  methods  of  doing  the 
work  to  reduce  the  costs. 

In  Gillette's  "Rock  Excavation,"  page 
235,  the  followmg  average  costs  of  break- 
ing up  sandstone  boulders  by  four  meth- 
ods are  listed : 

By  sledging   5  cts.  per  cu.   ft. 

By  mudcapping   36  cts.  per  cu.  ft. 

By  blockholing   17  cts.  per  cu.  tt. 

By  undermining   ....16  cts.  per  cu.  ft. 

It  will  be  seen  from  this  that  the  cheap- 
est method  is  by  sledging,  but  it  must  be 
remembered  that  the  larger  boulders  can- 
not be  sledged  by  a  man.  so  when  a 
boulder  has  a  greater  volume  than  Vi  to  Vn 
cu.  yd.,  unless  there  is  a  seam  or  crack 
in  it  made  from  previous  blasting,  or  by 
its  natural  stratification,  it  must  be  broken 
up  by  one  of  the  other  methods,  which 
means  an  increased  cost  of  from  300  to 
700  per  cent. 

In  consequence  of  this,  any  contrivance 
that  will  break  up  larger  boulders  without 
resorting  to  the  use  of  explosives  will  be 
welcomed  by  those  engaged  in  rock  exca- 
vation. Where  derricks  are  used  on  jobs, 
such  as  quarries,  cellar  excavations,  etc, 
the  following  device  can  be  rigged  up  at 
a    small    expense,    and    the   money    it   will 


save    will    quickly    pay    back    the    original 
cost. 

\  pear-shape  weight,  weighing  from 
t,500  lbs.  to  3,000  lbs.,  made  of  cast  steel, 
ivith  an  eye  or  ring  in  the  end  so  it  can 
be  picked  up,  is  raised  by  the  derrick  to 
a  suitable  height,  and  swung  around  until 
the  weight  is  directly  over  the  boulder  to 
be  broken,  then  by  means  of  a  line  that 
is  attached  to  a  trip  the  weight  is  dropped 
on  to  the  boulder,  generally  breaking  it 
up  at  the  first  drop. 

The  pear-shape  of  the  weight  has  the 
advantage  over  most  other  shapes  in  that 
it  drops  plumb.  The  weight  of  one  ton 
is  found  very  convenient  for  breaking 
most  boulders. 

With  two  derricks,  one  can  place  the 
boulders  within  reach  of  the  other,  which 
can  break  them  up.  ,\t  times  the  boulders 
are  only  broken  in  one  or  two  pieces,  but 
these  pieces  can  be  quickly  turned  over«or 
placed  by  the  derrick  to  be  broken  up 
small  enough  to  handle.  K  man  with  a 
sledge  will  also  break  up  some  of  the 
smaller  pieces  easier  and  cheaper  than 
the  derrick.  With  only  one  derrick  the 
boulders  must  first  be  placed  in  favorable 
places  for  breaking,  and  after  a  number 
have  been  put  within  reach,  the  weight 
can  be  used  to  break  them  up. 

The  following  work  of  this  character 
was  done  by  one  of  the  editors  of  this 
journal.  In  a  quarry,  large  boulders  that 
were  not  considered  fit  for  dimension 
stone,  were  broken  up  for  the  crushers. 
The  rock  was  hard  blue  granite.  The 
weight  was  of  steel,  weighing  1,500  lbs. 
It  was  raised  30  ft.  before  being  tripped. 
The  derricks  were  operated  by  steam,  the 
cost  per  day  of  ten  hours  being: 

One   derrickman    $  2.00 

One  engineer    2.50 

Three   men    at    $1.50 4.50 

Plant,    etc 1.00 

Total     $10.00 

This  meant  a  cost  per  hour  for  operating 
■derrick   of  $1.00  and  per  minute  of   1   2/3 
cents. 

.'^team  for  the  hoisting  engine  was 
furnished  from  a  central  boiler  plant  that 
furnished  steam  for  the  crushers,  several 
hoists,  drills,  etc.  The  allowance  of  $1 
is  made  for  this  and  plant  depreciation. 

In  working  the  quarry  a  pile  of  refuse 
boulders  amounting  to  200  cu.  yds.  had 
accumulated.  At  odd  times,  when  the 
derrick  crew  was  not  engaged,  they  broke 
up  these  boulders,  which  ranged  in  size 
from  '/2  cu.  yd.  to  about  3  cu.  yds.  With 
one  derrick  they  had  to  take  them  out  of 
the  pile  and  place  them  for  breaking  with 
another.  .After  breaking  up  the  stone, 
they  had  to  keep  the  pieces  cleared  out  of 
their  way.  This  is  all  included  in  the  cost 
of  the  work.  The  aggregate  time  used 
in  breaking  up  these  200  cu.  yds.  was  30 
hours,  which  meant  a  cost  of  $30  and  a 
cost  per  cu.  yd.  of  15  cents.     Considering 


ibo 


ENGINEERING-CONTRACTING 


Vol.  XXVI II.     No.   11. 


ilic  material  to  be  broken  and  the  fact 
that  this  did  not  interfere  with  the  other 
men  working  m  or  about  the  quarry,  as 
blasting  would,  the  cost  is  quite  reason- 
..ble. 

Five  examples  of  single  stones  will  now 
be  given,  they  too  being  granite.  This 
cost  does  not  include  cleaning  away  the 
pieces,  nor  bringing  the  stones  to  the  der- 
rick. It  is  only  the  actual  cost  of  break- 
ing. 

First  Example. — A  iJ4  cu.  yd.  boulder 
was  broken  in  4  minutes.  Cost  6  2/3  cents 
"r  5'/i  cents  per  cu.  yd. 

Second  Example.— A  i  cu.  yd.  boulder 
was  broken  in  5  minutes.  The  stone  had 
to  be  lifted  by  the  derrick  and  turned  so 
as  to  bring  the  rift  to  the  top.  Cost  8^ 
cents. 

Third  Examtlc.—\  2'/^  cu.  yd.  boulder 
was  hit  twice  and  broken  in  6  minutes. 
Cpst  10  cents  or  4.7  cents  per  cu.  yd. 

Fourth  Example.— A  3  i/3  cu.  yd.  boulder 
had  to  be  hit  3  times  before  it  broke,  then 
it  went  into  three  pieces.  Each  of  these 
had  to  be  broken.  Thus  the  weight  was  , 
hoisted  6  times.  Cost  30  cents  or  9  cents 
per  cu  yd. 

Fifth  Example.— A  iH  c"-  yd. .  boulder 
was  not  raised  by  derrick,  but  was  turned 
over  with  a  pair  of  grabs.  Broken  in  s 
minutes.  Cost  8^i  cents  or  4.8  cents  per 
cu.  yd. 

For  the  five  boulders,  this  makes  an 
average  cost  of  5^3  cents  per  cu.  yd.  From 
this  it  is  seen  that  in  breaking  up  the  200 
cu.  yds.  about  two-thirds  of  the  cost  of 
the  15  cents  was  for  handling  the  boulders, 
clearing  away  the  pieces  and  some  little 
sledging  that  may  have  been  done  by  the 
crew.  Breaking  boulders  is  always 
done  easier  by  placing  a  flat  stone  or 
block  of  wood  under  the  piece  to  be 
broken,  thus  making  a  small  air  space. 

Old  castings,  slag  and  other  materials 
can  also  be  broken  in  the  same  manner. 


Supporting   the   Discharge   Pipe   of 
Dredge. 

A  novel  and  useful  device  is  being  used 
in  dredging  the  harbor  at  Gary,  Ind..  for 
holding  in  place  the  discharge  pipe  from 
the  suction  dredge.  The  24-in.  pipe  line 
is  suspended  from  a  pontoon  made  of 
pairs  of  24-in.  hollow  cylinders  built  of 
boiler  plate.  The  cylinders  are  built  in 
lengths  varying  from  10  to  80  ft.,  and 
are  water  tight.  The  two  cylinders,  lying 
parallel,  are  fastened  together  by  timbers 
under  which  the  discharge  pipe  is  swung. 
The  pipe  is  laid  with  flexible  joints  at  in- 
tervals, so  that  bends  can  be  made  in  it. 
The  sand  is  being  pumped  from  a  thou- 
sand to  three  thousand  feet  from  the 
dredge. 


Double  tracking  of  the  mountain  district 
of  the  Great  Northern  Ry.  will  be  started 
in  the  near  future. 


The    Cost  of  Rock    Drilling  in  Swedish 
Mines,  Using  Electric  Drills,  Plug 

Drills  and  Air  Drills. 
The  following  article  on  rock  drilling  in 
Swedish  mines  is  copied  from  the  Proceed- 
ings of  the  Institution  of  Civil  Engineers, 
liavnig  been  taken  from  "i'cknish  1  id- 
skirft,"    of    Stockholm,    Sweden ; 

"The  use  of  boring  machines,  which  was 
.it  first  confined  to  rising  in  the  back  of 
levels,  has  during  the  past  ten  years  been 
extended  to  cutting  plat,  shaft  sinking  and 
driving  the  ends.  They  have  shown  their 
advantages,  even  at  a  higher  price  per  unit 
of  depth  of  hole  bored.  In  the  Lomberg 
mining  district  machines  weighing  88  to 
110  lbs.,  with  piston  of  2  in.  diameter, 
have  bored  24.67  ft.  per  shift  of  8  hours, 
yielding  4.34  tons  of  rock  per  metre  bored, 
against  3.45  tons  with  hand  boring  (1.32 
against  1.05  ton  per  foot),  notwithstanding 
that  the  eflfect  of  the  explosive  was  dimin- 
ished from  15.9  tons  per  kilogram  to  10.83 
tons  (7.21  to  9.49  tons  per  lb.).  The  cost 
per  ton  of  spoil  was  10.4  cts.,  including 
miners'  and  fitters'  wages,  sharpening  drills. 
repairs  and  power,  but  nothing  for  redemp- 
tion. Hand  boring  cost  only  10  cts.  per 
ton,  but  the  machine  did  the  work  of  more 
men.  In  the  same  district  the  cost  of  driv- 
ing levels  of  43  sq.  ft.  area  has  been  $3.75 
per  lineal  foot  by  machine  boring,  including 
the  same  items  as  above,  as  against '$4.08 
by  hand;  or  say,  for  levels  6  ft.  wide  by  6 
ft.  high.  $3.20  per  ft.  forward  by  machine, 
against  $3.44  by  hand.  Here  the  chief  gain 
is  that  the  ends  are  driven  more  than  twice 
as  fast  by  machine. 

"Pneumatic  drills  are  at  present  main- 
taining their  superiority  over  electric,  which 
only  under  exceptional  circumstances  can 
compete  with  them.  At  Graugesberg  tlie 
author's  experience  has  been  that  although 
electric  drills  take  less  power,  they  are  not 
cheaper  in  working,  because  what  is  gained 
in  power  is  lost  in  diminished  efficiency, 
and  in  greater  wear  and  tear.  With  elec- 
tric drills  the  depth  bored  per  core  (shift?) 
has  run  up  to  22.31  ft.  in  ore  and  19.39  ft. 
in  country,  with  an  average  depth  of  8.53 
It.  per  hole.  With  pneumatic  drills  the 
corresponding  figures  have  been  32.15  ft. 
and  25.65  ft  or  roundly  8.2  ft.  more  per 
core  (shift?)  with  the  advantage  of  better 
ventilation   underground. 

■'In  the  Rand  and  Ingersoll  machines  the 
piston  and  drill  are  in  one  piece,  so  that 
they  move  together.  For  some  years  trials 
have  been  made,  at  Graugesberg  and  sev- 
eral other  mines  in  Sweden  of  an  Ameri- 
can water  jet  machine  (probably  the  Leyner 
drill),  in  which  the  piston  is  separate  from 
the  drill  and  strikes  it  with  great  rapidity. 
Water  is  ejected  by  compressed  air  through 
the  drill  hole,  and  as  the  drill  always 
strikes  on  a  clean  surface,  the  effect  is  con- 
siderably increased,  while  the  difficulty  with 
the  dust  is  obviated.  At  Graugesberg  this 
machine  has  bored  9,648  ft.  in  290  cores 
(shifts   ?)   or  333  ft-  P^r  <:ore.  where  the 


Kaiid  machine  did  no  more  than  25.82  ft. 
Hut  the  difliculty  is  to  get  the  steel  to 
stand;  the  American  drills  were  useless  in 
the  hard  stone  of  the  Swedish  mines.  The 
^torfers  Works  have  now  succeeded  in 
making  a  thoroughly  good  drill  steel. 

"The  bore  holes  can  be  drilled  by  ma- 
chine both  deeper  and  larger  than  by  hand 
with  augmented  effect.  In  open  quarrying 
at  Graugesberg  the  quantity  of  stone  loos- 
ened per  metre  (3.28  ft.)  bored  has  been 
increased  from  4.57  to  1.2  tons  (1.39  to  3.41 
tons  per  ft.),  and  in  hard  compact  rock  to 
18.7  tons  (5.7  tons  per  ft.),  with  holes 
averaging  9.25  ft.  deep  and  I  in.  diameter 
at  bottom.  /\t  Kiruna,  where  the  holes 
are  bored  twice  as  deep  and  1.6  in.  in  diam- 
eter, the  quantity  per  metre  (3.28  ft.)  bored 
has  average  in  three  months  102.3  tons 
(31.2  tons  per  ft.)  and  in  some  places  hai 
gone  up  to   180  tons   (55  tons  per  ft.) 

"With  the  larger  and  more  effective  bore 
holes  the  rock  is  blasted  in  large  blocks, 
which  have  then  to  be  drilled  and  blasted 
smaller  for  removal.  For  this  purpose 
portable  mechanical  jumpers — pneumatic 
percussion  drills  held  in  the  hand  and  re- 
quiring no  Stand — have  been  devised  during 
1905  by  the  Ingersoll  firm  and  by  the  Atlas 
Co.,  Stockholm,  both  of  which  have  been 
tried  at  Graugesberg  on  four  different 
kinds  of  rock.  The  average  work  per  hour 
for  the  Atlas  was  80  ins.  against  50  ins 
with  the  other.  The  consumption  of  com- 
pressed air  is  large;  the  cost  for  driving 
the  Atlas  runs  up  to  about  4  cts.  per  foot 
of  hole  bored.  The  author  considers  that 
hand  boring  ought  speedily  to  disappear 
from  mines  equipped  with  compressed  air." 
[An  American  is  struck  by  the  fact  that 
none  of  the  drills  above  mentioned  appears 
to  have  done  a  fair  day's  work.  This  may 
be  due  to  inefficiency  of  the  men,  or  to  the 
fact  that  the  rock  was  unusually  tough. — 
Editor.] 


The  value  of  sewer  pipe  made  in  the 
United  States  in  1906  amounted  to  $11,114,- 
967,  as  against  $10,097,089  in  1905.  Ohio 
was  the  largest  single  producer,  the  value 
of  its  product  being  $3,987,360.  Missouri 
came  next,  making  sewer  pipe  valued  at 
$1,208,236. 


Draintile  to  the  value  of  $6,543,289  was 
manufactured  in  the  United  States  in  1906. 
The  value  of  draintile  made  in  1905  was 
$15,850,210.  The  State  of  Iowa  was  the 
largest  single  producer,  the  value  of  its 
product  being  $1,721,614. 

In  building  the  railroads  on  the  isle  of 
Cebu  in  the  Philippines,  an  army  of  the 
natives  are  kept  at  work,  being  hired  di- 
rectly by  the  construction  company  on  the 
graduation.  They  are  moving  monthly 
about  110,000  cu.  yds.,  an  average  of  30,000 
cu.  yds.  being  rock.  Picks  and  shovels, 
with  wheelbarrows  for  hauling,  are  used 
exclusively,  and  the  material  is  being  ex- 
cavated and  transported  for  12J/2  cts.  per 
cu.  yd. 
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Unclassified  and  General  Articles 


NOTE:  This  section  is  devoted  to  methods  and  cost 
articles  on  construction  work  not  propcrl\  coming 
under  any  of  the  preceding;  classifications. 


The  Cost  of  Five  Frame  Section  Houses 

In  our  issue  of  August  28  we  gave  tlie 
iletailed  cost  of  four  frame  station  build- 
ings. In  this  issue  we  continue  the  scries 
of  articles  on  the  cost  of  railwaj'  structure- 
by  giving  the  cost  of  five  frame  section 
houses.  These  were  built  in  the  northwest 
and  were  three  room  houses  of  very  cheap 
construction,  the  typfe  known  in  that  sec- 
tion as  "Jap  houses."  The  work  was  done 
by  company  forces,  the  wages  being  given. 
.\s  is  customary  for  day  labor  work,  noth- 
ing has  been  allowed  for  superintendence 
and  general  office  expenses,  as  would  have 
been  the  case  if  the  houses  had  been  built 
by  contract.  We  have  tabulated  these 
costs  for  easy  comparison  with  other  build- 
ings. 

The  three  room  houses  were  16x24  ft. 
having  384  sq.  ft.  of  room  space.  The  bill 
of  material  for  each  house  was  as  follows: 
Bill  of  Material  for  i6.r24  Section  Hotue. 

Ft.  B.  M. 
44  pes.  2x12 — 2 176 

5  pes.   6x6 — 16 240 

18  pes.  2x8—16 384 

18   pes.  2.X4 — 16 IQ2 

36  pes.   2x4 — 12 288 

2  pes.   1x6 — 14 14 

70  pes.   2x4—8 373 

24  pes.  2x4 — 14 192 

16  pes.  2x4 — 16 171 

4  pes.   2x2 — 12 16 

1,940  ft.  com.  boards,  sis 1,940 

95  pes.   ixio — 10,  SIS 792 

I  pe.  2x12 — 12,  SIS 24 

6  pes.  1x6 — 14,  SIS 42. 

4  pes.   IXI2 — 14,  SIS 56 

8  pes.  1x6 — 12,  SIS 48 

1,700  ft.  1x6  D.  and  M..  si- 1,700 

270  ft.  1x6  D.  and  M.,  S2s 270 

95  pes.    1x3—10 237 

7  pes.  2x4 — 12,  S4S 56 

ii^xJixi2,   J4   rd 132 

2  pes.  2x4 — 14,  S4S 19 

4  pes.   4-M— 6 3- 

5  M.  shingles. 

15  pes.  %xi^ — 16  cover  moulding. 

18  pes.  8x10  flashing  tin. 

1  door  2.iox6.ioxi'/8,  4  P.  and  G. 

1  door  frame,  as  ?bove. 

2  doors  2.8x6.8xiH,  4  P-  and  G. 
4  windows  ioxi6^lJ^.  12  Its. 

4  window  frames. 
350  brick. 

10  lbs.  2od  nails. 
100  lbs.  8d  nails. 
25  lbs.  shingle  nails. 
10  sash  spring  bolts. 

3  prs.  wrought  butts. 

3  doz.  I -in.  No.  8  screws. 

1  sack  lime. 

2  rolls  tarred  paper. 

3  rim  locks  and  knobs  complete. 

5  gals,  outside  body  paint. 

I  gal.  outside  trimming  paint. 
5  gals,  inside  body  paint. 
I  gal.  inside  trimming  paint 


The  estimated  weight  is  . 

Pounds. 

;,20o  ft.  B.  M.  at  3,300  lbs 23,760 

5  M.  shingles  at  150  lbs 750 

Mill    work 500 

Hardware  and  paint 400 

Brick 2,100 

Total    27,5 10 

For  practical  purposes  the  weight  can  be 
considered  as  14  tons. 

The  cost  of  materials  and  labor  for  each 
house  was : 
House  No.   I  : 
Lumber : 

2,045  ft.  B.  M.,  $7.50 $15.35 

2,902  ft.  B.  M.,  SIS,  $8 23.22 

2,207  ft.  B.  M.,  1x6,  D.  and  M.,  $12. .  26.48 
100  ft.  B.  M.,  $9 90 

7,255  ft.  B.  M.,  total.  $9.10  (av.) $65.95 

5  M.  shingles.  Star  S.  $1.35 $6.75 

Millwork : 

Moulding    $  2.50 

3  doors  and  4  windows 26.46 

Total    $28.96 

Hardware : 

2  rolls  tarred  paper,  85  cts $  1.70 

135    lbs.    nails 4.94 

Locks,  hinges,  etc 4.82 

18  pes.  8x10  flashing  tin 48 

Total    $11-94 

Paint : 

5  gals.  o.  s.  body  paint  at  75  cts $3.75 

I  gal.  o.  s.  trimmings  at  70  cts 70 

5  gals.  i.  s.  body  paint  at  80  cts 4.00 

]/>  gal.  i.  s.  trimmings  at  85  cts 43 

Total    $8.88 

Masonry : 

350  brick  at  $7.50 $2.62 

Labor : 

Engineering  $405 

Building  section  house: 

16.5  days,  carpenter,  at  $2.50 $41.25 

2.0  days,  bridgeman,  at  $2.25 4.50 

18.5  days,  total,  at  $2.47 $45-75 

Building  flue : 

I  day,  bridgeman,  at  $2.25 $2.25 

I  day.  helper,  at  $1.75 1.75 

$4.00 
Painting : 

4  days,  foreman,  at  $2.50 $10.00 

Tools     $4.50 

SUMMARY. 
Materials : 

Totals.  Pet. 

7,255  ft.  B.  M.  lumber  at  $9.10.$  65.95  29-^ 

5  M-  shingles  at  $1.35 6.75  2.9 

Millwork   28.96  12.8 

Hardware    11.94  5-2 

Paint  8-88  3-9 

Masonry,  350  brick,  $7-50 2-62  1. 1 

Total  materials $125.10  54.9 

Labor: 

Engineering    $4-05  1.8 

18.5  days  building  house,  $247. .  45.75  20.1 


2  days  building   Hue,  $2 4.00  1.8 

4  'lays  painting.  $2,50 lo.oo  4.4 

Total  labor $63.80  28.1 

fotal  material  and  labor $188.90  83.0 

Tools 4.50  3.0 

Freight,  14  tons  (excess,  chg.)     33.44  15.0 


Total     $226.84  100.0 

Per  Sq.  Ft.  Per  Cent. 

.\latcriaU  $0,326  55.2 

Labor    0.167  28.3 

Tools    0.012  2.0 

I'rcight   0.085  14.5 


Total     $0,590  too.o 

House  No.  2 : 
I^abor : 
Unloading  material : 

2  days,  carpenter,  at  $2.50 $  5.00 

Building  house: 

16.5  days,  carpenter,  at  $2.50 41.25 

Building  flue: 
1.3  days,  mason,  at  $3 3.90 

Painting  : 
I  day.  foreman,  at  $2.50 2.50 

3  days,  helper,  at  $1.75 5.25 


Total    labor $  7.75 

Tools     $3.65 

SUMMARY. 

Materials : 

Total.  Pet. 

7,255  ft.  B.  M.  lumber  at  $9.10.$  65.95  30-9 

5  M.  shingles  at  $1.35 6.75  3.1 

Mi.lwork    28.96  13.5 

Hardware    1194  5.6 

Paint    8.88  4.1 

Masonry,  350  brick.  $7.50 2.62  1.2 


Total  materials $125.10  58.4 

Labor : 

18.5  da.,  build'g  house,  at  $2.50. $46.25  21.7 

1.3  days,  building  flue,  at  $3.  . .  .     3.90  1.8 

Painting    7.75  3.6 


Total  labor $57.80    27.1 

Pet. 

Total  material  and  labor $182.90      85.5 

Tools    3.65        1.7 

Freight  27.31       12.8 


Total    $213.86     loo.o 

Per  Sq.  Ft.  Per  Cent. 

Materials  $0,326  58.7 

Labor    0.150  27.1 

Tools    0.009  1.6 

Freight 0.071  12.6 


•  $0,556 


lOO.O 


Total     

House  No.  3 : 

Labor : 

Unloading  materials : 
2  days,  carpenter,  at  $2.50 $5-0O 

Building  house : 
16  days,  carpenter,  at  $2.50 $40.00 

Cleaning  up  old  material: 
1   day,  carpenter,  at  $2.50 $2.50 

Painting: 

I   day,  foreman,  at  $2.50 $2.50 

4  days,  helper,  at  $1.75 7.C0 


Total    labor $9.50 

Tools  $4.18 

SUMMARY. 
Materials : 

Total.  Pet. 
7,255  ft.  B.  M.  lumber,  at  $9.10.$  65.95    33-i 

5  M.  shingles  at  $1.35 6.75      3.3 

Millwork   28.96     14.6 

Hardware    1 1.94      6.0 

Paint    8.86      4.4 

Masonry,  350  bricks,  at  $7.50. .       2.62      1.3 


Total  materials $125.10    62.7 

Labor: 
19  days  building  house  at  $2.50.$47.5o    23.7 
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Paiiuing     9,50      4.7 

Total  lalior $S7oo    28.4 

Pet. 
Total  materials  and  labor. ..  .$l8j.lo      91.1 

Tools 4.18        2.0 

Freight  13.79        6.9 

Totnl $200.07     lOO-^ 

Per  Sq.  Ft.  Per  Cent. 

Materials   I0.326  62.7 

Labor   0.148  28.4 

Tools    o.oio  1.9 

Frei.cht     0.036  7.0 

$0,520  lOO.O 

House  So.  4 : 

Labor: 

Building  house : 
16.6  days,  c.irpenter,  at  $2.50 $4''-50 

Building  tliie : 
I  day.  carpenter,  at  $2.50 $2.50 

1  day.  helper,  at  $1.75 1.75 

$4-25 
Painting : 
3  days,  foreman,  at  $2.50 $  7.50 

2  days,  helper,  at  $1.75 3.50 

Total    labor $11.00 

Tools   $3.82 

SUMMARY. 
Materials : 

Total.  Pet. 
7.255  ft.  B.  M.  lumber  at  $9.10.$  65.95     33-6 

5  M.  shingles  at  $1.35 6.75      3.3 

MilKvork    28.96     14.7 

Hardware    II-94      6.1 

Paint     8.86      4.5 

Masonry,  350  brick,  $7.50 2.62       1.3 

Total   materials $125.10  63.5 

Labor : 

16.6  days  build'g  house  at  $2.50. $41.50  21. 1 

Building   flue 4.25  2.2 

Painting     11.00  5.6 

Total  labor $56.75     28.9 

Pet. 

Total  materials  and  labor $181.85      92.4 

Tools    3.82        2.0 

Freight     10.67        5-4 

Total    $196.34  loo.o 

PerSq.  Ft.  Per  Cent. 

Material     $0,326  63.4 

Labor    0.150  29.2 

Tools    o.oio  2.0 

Freight     0.028  5.4 

$0,514  lOO.O 

House  No.  5 : 

Labor : 

Unloading  materials : 
1  day,  carpenter,  at  $2.50 $  2.50 

Building  house: 
20  days,  carpenter,  at  $2.50 $50.00 

Building  flue: 

3  days,  carpenter,  at  $2.50 $7-.=iO 

Painting: 

5  days,  foeman,  at  $2.50 $12.50 

I   day,  helper,  at  $1.75 1.75 

Total  labor   $i4-25 

Tools   $4-44 

SUMMARY. 
Materials : 

Total.    Pet. 
7,255  ft.  B.  M.  lumber  at  $9.10.$  65.95    32.2 

5  M.  shingles  at  $1.35 6.75      3.2 

Millwork     28.96     14.0 

Hardware    it.94      5-8 

Paint    8.86      4.3 

^lasonry,  350  bricks,  $7.50. . .  .       2.62      1.3 

Total    materials $125.10    60.8 


Labor : 

21  days  building  house  at  $2.5o.$S2.50  25.4 

Building    flue 7.50  3.6 

I'.iinting     14.25  7.0 

Total    labor $7425    36.0 

Pet. 
Total   material   and   labor.  ..  .$199.35      96.8 

Tools    4.44        2.0 

Freight     2.51         1.2 

Total     $20630     loo.o 

Per  Sq.  Ft.  Pet. 

Materials     $0,326      60.6 

Labor    0.193      3').o 

Tools    0.012        2.1 

Freight     o  007         1.3 

$0,538  lOO.o 
A  comparison  of  the  costs  of  these  build- 
ings with  those  in  our  issue  of  Aug.  28 
brings  out  some  interesting  facts,  and  may 
serve  as  a  basis  for  making  future  esti- 
mates on  work  of  this  character.  It  must 
be  borne  in  mind  that  the  cost  of  lumber 
is  extremely  low,  even  for  the  section  in 
which  this  particular  building  work  was 
done. 

For  the  station  buildings  the  average 
cost  per  square  foot  of  floor  space  was : 

Per  Sq.  Ft. 

Materials    $0,397 

Labor     0.378 

Tools 0.026 

Freight 0.051 

$0,852 
For    the    section    houses    the    same   cost 
was : 

Per  Sq.  Ft. 

Materials    $0,326 

Labor     0.160 

Tools   O.OIO 

Freight    0.045 

$0,541 
The  average  per  cent  of  cost  on  the  sta- 
tion buildings  is  as  follows : 

Per  Cent. 

Materials     45 

Labor   47 

Tools    3 

Freight    5 

100 

That  for  the  section  houses  it  is : 

Per  Cent. 

Materials  60 

Labor    30 

Tools    2 

Freight 8 

100 
It  can  be  seen  that  the  items  of  tools  and 
freight  on  both  classes  of  buildings  amount 
to  about  10  per  cent.  On  the  cheaper  build- 
ings the  materials  cost  more  than  the  labor, 
while  with  the  more  expensive  buildings 
these  two  costs  are  about  equal. 

Since  the  weight  of  the  buildings  is  giv- 
en in  all  cases,  it  is  easy  to  calculate  the 
freight  for  any  given  haul. 

The  average  cost  of  the  labor  on  these 
section  houses  was  $62  per  section  house. 
There  were  7,250  ft.  B.  M.  in  each  section 
house,  and,  if  we  charge  the  full  cost  of 
the  labor  ($62)  against  this  amount  of  lum- 
ber, we  have  a  trifle  less  than  $9  per  1,000 
ft.  B.  M. 


Holding  a  Trestle  Leg  Up,  While  Work- 
ing Beneath  It. 

In  a  paper  by  Mr  W.  C.  Parmley,  in 
the  Transactions  of  the  American  Society 
uf  Civil  Engineers,  describing  the  con- 
struction of  the  Walworth  sewer,  is  given 
a  description  of  the  method  used  by  the 
contractors,  Bramlcy  &  Gribben,  of  Cleve- 
land, O.,  in  holding  up  one  leg  of  a  via- 
duct, the  masonry  under  which  carae  di- 
rectly in  the  new  sewer.  The  viaduct  car- 
ried street   traffic.     We  quote   as   follows : 

"Where  the  sewer  passed  under  the  Ab- 
bey Street  viaduct,  it  was  somewhat  of  a 
problem  to  carry  the  weight  of  one  of  the 
trestle  columns  during  the  construction  of 
the  sewer.  The  contractor  solved  the 
problem  in  his  own  way,  and  very  satis- 
factorily. Traffic  on  the  viaduct  was  not 
interrupted  except  by  erecting  barriers  so 
as  to  deflect  the  traffic  to  the  other  siae 
of  the  roadway  where  the  weight  would 
l)c  carried  directly  to  the  undisturbed 
foundations.     The  post  which  rested   upon 
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Method     of     Supporting     Leg    of    Viaduct 
While    Sewer    Was    Built    Under    It. 

the  pier  to  be  removed  was  suspended  by 
passing  a  cable  from  the  foot  of  the  post 
diagonally  upward  to  the  top  of  the  oppo- 
site post,  and  other  cables  to  the  tops  of 
both  posts  composing  the  next  pair  of  the 
trestle  bents.  By  means  of  turn-buckles, 
the  weight  of  the  columns  and  the  cap- 
stone of  the  pedestal  attached  was  lifted 
free  from  the  pedestal.  Timber  struts 
were  also  put  in  along  with  the  cables  in 
order  to  take  up  vibration.  The  arrange- 
ment of  cable  and  struts  is  shown  in  Fig. 
I.  The  construction  of  the  sewer  was  car- 
ried forward  as  near  as  practicable  to  the 
pier  to  be  removed,  and  the  excavation  and 
the  foundations  at  the  sides  were  carried 
forward  a  short  distance  on  either  sid« 
and  beyond  the  pedestal.  The  pedestal  was 
then  removed,  leaving  the  capstone  hang- 
ing to  the  foot  of  the  viaduct  column,  and 
the  sewer  structure  was  carried  through 
to  completion  without  interference  under- 
neath. .\fter  the  arch  had  been  completed, 
the  upper  portion  of  the  pedestal  was  re- 
built upon  the  back  of  the  arch,  and,  after 
the  arch  had  sufficiently  hardened,  the  turn- 
buckles  were  gradually  loosened  and  the 
weight  brought  to  bear  upon  the  new 
structure." 
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Methods  and  Costs;  Some  Old,  Some 
New. 

Pumping  by  Electricity. — The  Calder 
&  Hebble  Navigation  Co.  (England)  in 
making  some  repairs  to  a  lock  found  it 
necessarj'  to  temporarily  draw  away  the 
water  from  that  portion  of  the  canal. 
,\ccordingly  at  a  little  distance  from  each 
end  of  the  lock  a  dam  was  constructed, 
and  at  the  east  end  a  platform  was  erect- 
ed over  the  canal,  .^t  this  platform  a 
centrifugal  pump  was  placed  together 
with  a  25  H.  P.  motor  driven  bj'  electri- 
cal energy  supplied  from  the  mains  of  a 
local  power  company,  which  also  loaned 
the  motor.  The  motor  occupied  a  space 
of  about  2  ft.  by  ZYz  ft.  and  water  was 
Ijumped  at  the  rate  of  about  145,000  gal- 
lons per  hour. 

Driving  Sheet  Piling  With  Rock  Drill. 
— .-'i  Xo.  4  IngersoU-Sergeant  steam  drill 
with  the  rotating  device  removed  and  the 
drill  replaced  by  a  square  steel  bar  was 
used  in  driving  some  sheet  piling.  The 
lower  end  of  the  drill  was  enclosed  by  a 
fiat  steel  bar  bent  to  form  a  rectangular 
frame  and  bolted  to  the  drill.  A  rectangu- 
lar hole  through  the  flat  end  of  this  frame 
engaged  a  corresponding  projection 
formed  by  a  steel  anvil  block  riveted  to 
the  upper  side  of  the  driving  cap.  This 
cap  was  formed  by  bending  a  thick  steel 
bar  to  a  U-shape.  A  pair  of  handles 
were  also  bolted  to  opposite  sides  of  the 
drill.  The  hammer  while  in  operation 
was  supported  by  a  rope  suspended  from 
overhead  supports.  It  was  raised  and 
lowered  by  a  four-part  hand  tackle  and 
required  a  vertical  clearance  of  about  9 
ft.  for  effective  work.  In  operating  the 
hammer  two  men  on  top  guided  it  by  the 
handles  and  a  third  man  adjusted  the  U- 
shape  pile  cap.  The  cost  of  changing  the 
rock  dril  to  a  hammer  was  about  $15, 
and  the  results  obtained  were  very  sat- 
isfactory, it  being  found  that  the  pile 
was  forced  down  at  the  rate  of  about  1 
in.  per  minute  when  the  point  was  4  or  5 
ft.  below  the  surface.  The  efficiency  of 
the  hammer  might  possibly  have  been 
promoted  by  increasing  its  weight  50  or 
100  lbs. 

Grouting  a  Bridge  Pier. — .\  30  ft.  long, 
16H  ft-  wide  pier  having  rounded  ends, 
had  its  upper  part  displaced  by  an  acci- 
dent. On  investigation  it  was  found  that 
a  large  crack,  practically  horizontal  in 
direction,  had  developed  at  a  level  about 
10  ft.  below  water.  At  one  end  of  the 
river  face  this  crack  was  about  3  ins. 
wide,  while  at  the  opposite  face  it  was  5 
ins.  In  addition  near  this  latter  end  of 
the  face  and  12  ins.  and  30  ins.  above  the 
main  crack  were  two  other  parallel 
cracks  4  in.  and  6  in.  wide.  The  interven- 
ing masonry  was  also  badly  broken  up. 
The  main  crack  extended  to  a  point  a 
little  beyond  the  middle  of  the  rounded 
ends  of  the  pier,  and  near  one  end  it 
slanted  downward  to  a  level  about  5  ft. 
lower.     It  was  decided  to  leave  the  pier 


in  its  new  position,  merely  changing  the 
bridge  bearings  to  correct  elevation  and 
alignment,  and  to  restore  the  strength 
and  continuity  of  the  masonry  by  inject- 
ing cement  grout  into  the  cracks;  this 
latter  was  done  in  the  following  manner: 
The  crack  was  first  closed  off  very  care- 
fully witli  wooden  wedges  and  oakum 
placed  by  divers.  In  addition  a  strip  of 
canvas,  5  ft.  wide,  stiffened  with  vertical 
studs  10  ins.  apart,  was  laid  around  the 
cracked  portion  of  the  pier  and  tied 
down  by  chains  and  by  steel  hoops  at 
the  top  and  bottom.  Sections  of  1J4  in. 
pipe  were  fitted  into  the  packing  and  at 
nine  points  passed  into  the  crack,  ver- 
tical risers  going  above  the  water  level 
being  connected  to  these  pipes  by  el- 
bows. The  grouting  apparatus  was  as- 
sembled on  two  scows.  It  consisted  of  a 
compressor,  delivering  air  at  120  lbs.  to 
ISO  lbs.  per  square  inch;  a  receiver  of  10 
cu.  ft.  capacity,  fitted  with  a  controllable 
reducing  valve  on  the  discharge  valves. 
Three  grouting  drums  of  2^  cu.  ft.  ca- 
pacit}-  each  were  used.  These  drums 
had  their  inlets  connected  by  hose  with 
the  receiver  discharge,  and  each  were 
fitted  with  a  stirrer  which  was  operated 
by  hand.  The  grouting  hose  was  so  ar- 
ranged that  it  could  be  attached  to  any 
one  of   the  three  discharge  pipes.     The 


banks  about  20  ft.  high.  The  piers  were 
about  21  ft.  high.  The  towers  for  the 
cableway  consisted  of  a  55  ft.  derrick 
without  boom,  placed  near  the  bank  on 
the  center  line  of  the  piers  and  well  guyed 
and  a  two-leg  bent  placed  in  the  middle  of 
the  river  and  held  in  place  by  four  cable 
guys  anchored  to  the  ri\er  bottom.  A  JiJ 
in.  steel  hoisting  cable  was  stretched  from 
a  dcadman  on  shore,  about  150  ft.  back  of 
the  derrick,  and  followed  along  the  cen- 
ter line  of  the  piers,  past  the  derrick 
just  clearing  it.  to  the  bent  in  the  middle 
of  the  river.  At  the  top  of  this  bent  was 
a  16  in.  cable  block.  Through  this  block 
the  cable  passed  down  and  was  made 
fast  to  a  weight,  consisting  of  a  skip 
loaded  with  concrete  until  the  cable  had 
the  required  tension,  and  a  pitch  of  18  to 
20  ft.  from  center  of  river  to  anchor  on 
shore.  In  order  to  secure  the  required 
pitch  from  the  shore  to  the  river  bent 
the  boom  fall  of  the  derrick  was  hoi>ked 
onto  the  cable  at  the  foot  of  the  mast, 
and  then,  by  going  ahead  on  the  single 
drum  hoisting  engine,  was  raised  to  the 
mast  head.  This  gave  the  cable  a  pitch 
of  18  to  20  ft.  from  mast  head  to  top  of 
bent  in  river.  The  carriage  used  on  the 
cableway  consisted  of  two  16  in.  cable 
sheaves  w-ith  iron  straps,  forming  a  tri- 
angle, with  a  chain  hanging  from  the  bot- 
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mortar  (1  to  1  mi.xture)  was  mixed  dry 
on  shore  and  carried  to  the  scows  and 
there  mi.xed  in  barrels  with  an  equal  vol- 
ume of  water  and  poured  into  the  drums. 
.\  pressure  up  to  60  lbs.  per  square  inch 
was  used  in  grouting,  the  several  pipes 
being  taken  in  order,  beginning  with  the 
one  nearest  the  lowest  portion  of  the 
crack.  The  grouting  was  carried  on  con- 
tinuously for  13,'4  hours,  when  it  was 
found  that  all  the  riser  pipes  contained 
grout.  In  all  495  cu.  ft.  of  grout  was  in- 
jected. .\s  there  was  some  doubt  as  to 
the  time  to  allow  for  the  setting  of  the 
grout,  two  canvas-lined  bo.xes  were  filled 
with  grout  on  the  day  the  work  was  done 
and  lowered  into  the  water  alongside  the 
pier.  Samples  were  taken  from  these 
boxes  after  two  and  four  weeks  and  test- 
ed. Occasional  drilling  tests  were  also 
made  on  the  cement  at  the  face  of  the 
crack,  and  five  weeks  after  the  grouting 
had  been  completed  a  load  test  of  the 
pier  was  made.  The  total  cost  of  the 
grouting  and  calking  operations  was  about 
$2,200. 

Gravity  Cableway. — We  illustrate  here- 
with a  cablewaj'  which  was  used  in  the 
construction  of  concrete  piers  for  a 
bridge  over  a  river.  The  river  was  about 
800   ft.   wide,   about   .1   ft.   deep,  and    had 


tom  point,  to  which  was  attaclied  the  5 
cu.  ft.  capacity  concrete  bucket.  The  con- 
crete was  mixed  on  a  platform  at  the  foot 
of  the  mast.  \\^hcn  ready  for  operation 
the  chain  on  the  carrier  was  hooked  to 
the  bucket  of  concrete,  the  engine  start- 
ed, and  both  bucket  and  cable  raised,  the 
former  running  by  gravity  to  the  pier. 
The  speed  of  descent  was  governed  bj' 
the  height  to  which  the  cable  was  raised 
on  the  derrick,  and  as  the  bucket  neared 
the  dumping  point  the  engine  was  slack- 
ed off  and  the  cable  leveled.  The  bucket 
was  dumped  by  a  man  on  a  staging  erect- 
ed on  the  pier  form.  For  the  return  of 
the  bucket  the  engine  was  slacked  oflf 
and  the  weight  on  the  river  bent  would 
pull  the  cable  tight  so  that  the  pitch 
would  be  toward  the  shore  and  the 
bucket  could  run  down  the  grade  to  the 
mixing  platform,  the  speed  being  gov- 
erned as  before  by  leveling  the  cable. 
When  the  piers  were  completed  to  the 
middle  of  the  river  the  engine  and  der- 
rick were  taken  over  to  opposite  side  of 
the  river,  the  bent  being  left  in  the  mid- 
dle, and  the  work  continued.  By  using 
the  extreme  grade  of  the  cable  it  was 
found  that  the  bucket  would  run  from 
the  platform  to  the  bent  (400  ft.  I  in  less 
than  35  seconds. 
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A  Notable    Example   of    Coppersmith 
Work. 

.■\s  an  example  of  licavy  copper  pipe 
work  the  accompanying  illustration  is  par- 
ticularly interesting  as  the  pipes  shown 
arc  of  very,  unusual  weiglit  and  sizes.  The 
two  copper  pipes  seen  in  the  illustration 
are  the  main  exhaust  pipes  of  the  Curtis 
turbine  steamship  "Creole"  and  were  made 
at  the  copper  shop  of  the  Fore  River  Ship- 
building Co.,  at  Quincy,  Mass.,  the  builders 
of  the  vessel.     Kach  of  these  pipes  weighs 


siiilliitluns  of  the  pump  and  tliu  hccchsoo' 
fank.s.  The  compan.v  also  handle.s  a  number 
of  other  devices  for  lllterlng  and  pumping 
oil  antl  gasoline. 

No.  U337.  Refrigerating  Machinery.— Ue  la 
Virgne  Machine  Co.,  New  York. 

Tills  pamphlet  Illustrates  some  of  the  va- 
rious types  of  refrigerating  and  lee  making 
machines  built  by  the  company  named.  The 
descriptive  text  l.s  very  brief.  As  many  of 
our  readers  doubtless  know,  this  company 
builds  machines  ranging  from  tliose  having 
a  cooling  capacity  enuivalent  to  the  melting 
of  tlve  tons  of  ice  per  day  up  to  those  hav- 
ing a  cooling  capacity  equivalent  to  the 
melting  of  500  tons  of  Ice  per  day.  The 
pamphlet  Is  Interesting  as  containing  a  brief 
historical  sketch  of  the  De  La  Vergne 
double  acting  compression  machine. 


Sheet  Copper  Pipe  42  ins.  in  Diamter  for    Steamship  Creole. 


2,500  lbs.  Each  pipe  is  42  ui.  in  diameter, 
inside  measurement,  and  5/6  in.  in  .thick- 
ness. Each  pipe  was  made  from  sheet 
copper  in  four  pieces  and  the  skill  used  in 
brazing  these  pipes  together  is  clearly 
shown  in  the  smoothness  and  shapeliness 
of  the  pipes,  the  workmanship  on  which 
will  quickly  appeal  to  all  coppersmiths,  who 
will  appreciate  that  the  pipe  is  nearly,  if 
not  quite,  the  largest  size  copper  pine  maae 
in  this  country  for  marine  purposes. 


Catalogs  Worth  Having. 
Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  If  anything 
not  described  in  our  columns  is  wanted  tell 
us  its  name,  otherwise  just  send  us  the 
numbers  of  the  catalogs  wanted,  with  your 
name,  on  a  postal  card,  and  we  will  for- 
ward the  request  to  the  manufacturers,  thus 
enabling  us  to  give  them  indisputable  proof 
that  our  readers  are  interested  in  their 
products.  You  will  confer  a  favor  on  us, 
therefore,  if  you  will  order  your  catalogs 
through  us. 

No.  033.5.  Refrigerating  Machinery.— Unit- 
ed States  Automatic  Ice  Macliine  Company, 
Dayton,  Ohio. 

This  pamphlet  describes  the  construction 
and  advnntages  of  the  Hiester  Automatic 
Ice  Making  and  Refrigerating  Machinery 
built  by  the  company  named.  It  is  stated 
that  this  class  of  maclilnery  is  new  in  Us 
application,  and  also  that  new  principles 
are  Involved  In  the  aiitomatic  features.  The 
machinery  Is  e.'sr'ecla llv  adapted  for  small 
packing  houses.  Ice  plants,  etc.  ItUistrations- 
and  descriptions  of  the  several  machines  are 
given,  and  there  are  also  drawings  siiowing 
complete   refrigerating  plants. 

No.  0336.  on  and  Gasoline  Pumo.— The 
National  OH  Pump  and  Tank  Co.,  Davton, 
Ohio. 

This  pamphlet  describes  In  detail  a  pump 
for  handling  oil  and  gasoline  In  factories, 
automobile  garages  and  slmlLir  places.  The 
pump  Is  a  combination  siictlon  and  force 
pump  reglste-pd  to  tally  the  evact  amount 
of  fluid  bandied.  The  descriptive  text  of 
the  catalog  is  very  complete  and  there  are  a 
number  of    illustrations   showing   typical    In- 


No.  U33S.  Feed  Water  Heater  and  Purifier. 
— Wickes  Bros.,   Saginaw,  Mich. 

This  circular  describes  brielly  the  Wickes 
open  exhaust  steam  feed  water  heater  and 
purifier,  and  states  Its  advantages  for  en- 
gine room  purposes. 

No.  0339.  Cost  of  Irrigation. — American 
Well  Works,  Aurora,  111. 

Tills  pamphlet  contains  an  interesting  dis- 
cussion on  the  comparative  first  cost  of  op- 
erating pumping  plants.  Gasoline  and 
steam  driven  plants  are  discussed,  and  cost 
of  irrigating  with  pumps,  quantity  of  water 
required,  waste  of  power  by  using  small 
pipe.  etc..  are  all  considered.  The  discus- 
sion is  an  argument  for  the  use  of  the 
American  Centrifugal  Pump  built  by  the 
company  issuing  the  pamphlet. 

No.  0340.  Special  Castings  for  Water 
Works.— -Builders'  Iron  Foundry,  Providence, 
R.  I. 

This  is  a  catalog  giving  dimensions  and 
prices  of  all  sorts  of  special  castings  for 
water  works.  The  specials  include  bends, 
elbows,  offsets,  sleeves,  plugs,  caps,  gate 
boxes  and  a  great  variety  of  combination 
castings.  The  pamphlet  also  describes  brief- 
ly the  Venturi  meter  and  gives  tables  of 
velocity  of  the  discliarge  of  water  through 
cast  iron  pipe  and  other  tables  of  useful  in- 
formation for  the  water  works  superintend- 
ent. 

No.  0341.  Grinding  Machinery. — Norton 
Grinding  Co.,    Worcester,    Mass. 

This  pamphlet  is  devoted  entirely  to  a  de- 
scription and  illustrations  of  the  plain  cylin- 
drical grinding  machines  made  by  the  com- 
pany named.  The  special  advantages  of 
fixed  wheel  base,  moving  work  table,  speed 
changing  devices,  etc..  are  all  described 
and  discussed  in  detail.  Each  machine  Is 
illustrated  and  given  a  separate  description 
which  Includes  all  the  essential  features 
about  which  the  purchaser  is  likely  to  de- 
sire information.  Some  of  the  machines 
illustrated  are  of  very  larare  size. 

No.  1)342.  Electrical  IVlachlnery. — General 
Electric  Co.,    Schenectady,   N.  Y. 

The  three  bulletins  reviewed  here  de- 
scribe and  illustrate  the  company's  system 
of  electric  train  lighting,  cylinder  controllers 
and  the  Thnnmson  inclined  coil  portable  In- 
dicating Instrument.  The  bulletin  on  elec- 
tric train  lighting  Is  nnlte  fully  Illustrated 
and  gives  a  ver>'  clear  idea  of  the  company's 
system. 

No.  0343.  Concrete  Mixer.—Burrell  Mfg. 
Co..  Bradley.   III. 

This  pamphlet  Illustrates  and  describes 
briefly  the  c'^nst^uctlon  and  opei-atlon  of 
the  Burrell  Hand  Power  Concrete  Mixer. 
The  mixer  Is  a  light  machine  and  is  par- 
ticularly adapted  for  the  use  of  concrete 
block  m.inufacturers. 

No.  0344.  Engineers'  Hand  Book  of  Con- 
crete Reinforcement.  .Vmerican  .Steel  and 
Wl'e  Co.,   Chicago.  III. 

This  volume  is  an  attempt  to  present  a 
hand  book  of  concrete  reinforcement  some- 
thing after  the  style  of  the  hand  books  pub- 


lished by  various  steel  works,  auch  aa  the 
Carnegie  and  Pencoyd.  The  first  part  of 
the  pamphlet,  which  contains  something 
over  a  hundred  pages,  Is  devoted  to  a  dis- 
cussion of  cimcrcte  and  reinforced  concrete 
work.  The  text  consists  very  largely  of  re- 
prints of  papers  that  have  been  published  In 
the  technical  Journals,  and  of  chapters  from 
well  known  treatises  on  concrete  and  rein- 
forced concrete  construction.  Naturally  there 
Is  contained  In  this  reprint  matter  a  large 
amount  of  useful  Information  for  the  con- 
crete engineer.  Following  this  text  portion 
of  the  book,  there  Is  a  very  complete  series 
of  tables  of  weights,  areas  and  sizes  of  tri- 
angular and  square  mesh  reinforcement 
made  by  the  company  named.  There  are 
also  tables  and  diagrams  of  bending  mo- 
ment and  a  number  of  Illustrations  showing 
typical  floor  and  roof  slab  constructions 
The  pamphlet  closes  with  a  series  of  half 
tone  Illustrations  showing  buildings  in 
which  the  wire  mesh  reinforcement  manu- 
factured by  this  company  has  been"used. 

No.  0345.  Sewer  Pipe.— Patton  Clay  Mfg. 
Co.,  Patton,  Pa. 

This  pamphlet,  which  has  been  very  hand- 
somely gotten  up.  Is  chiefly  a  price  list  of 
the  various  sizes  of  sewer  pipe  and  special 
burnt  clay  products  manufactured  by  the 
company  named.  Besides  sewer  pipe  the 
company  manufactures  wall  copings,  chim- 
ney tops,  flue  pipe  and  building  I  locks  and 
ornamental  terra  cotta  work.  The  pamph- 
let is  of  convenient  size  to  carry  and  is  well 
worth  having  for  the  convenient  Information 
which  it  contains  relating  to  sewer  pipe  and 
burnt  clay  articles  used  by  the  engineer 
and  builder. 


Personals. 

Mr.  L.  J.  Wagner  has  been  appointed  Su- 
perintendent of  Streets  and  Water  Works 
of  Rome,  Ga. 

Mr.  H.  S.  Jones,  heretofore  General  Su- 
perintendent of  the  Mobile.  Jackson  &  Kan- 
sas City  R.  R.,  has  been  appointed  Chief 
Engineer,  and  the  former  position  has  been 
abolished 

Mr.  Charles  J.  Steftens,  secretary  and 
manager  of  the  Guarantee  Construction  Co. 
of  New  York  City,  and  Miss  Blanch  O. 
Conover  of  Port  Jefferson,  N.  Y.,  were  mar- 
ried Sept.   4. 

Messrs.  Wm.  C.  Pickersgill,  Edgar  F. 
Smith.  Herbert  M.  Hale  and  Rnlph  H. 
Stearns  have  been  appointed  to  the  posi- 
tion of  Assistant  Engineer,  Designer,  Board 
of  Water  Supply  of  New  York  City. 

Mr.  C.  C.  Stroufe.  formerly  Constructing 
Engineer  for  the  Randolph  lines  in  Sonora, 
Mexico,  has  been  appointed  .Assistant  to 
the  Chief  Engineer  of  the  Oregon  Short 
I.-f-es  R.  R.,  with  headquarters  at  Portland, 
Ore. 

Mr.  L.  A.  Waterburj'  has  been  appointed 
Professor  of  Civil  Engineering  at  the  Uni- 
versity of  Arizona.  For  the  past  four  years 
Mr.  Waterbur>-  has  been  Instructor  in 
civil  engineering  at  the  University  of  Illi- 
nois. 

Mr.  Arthur  E.  Loder  has  been  appointed 
Chief  Engineer  of  the  Highway  Commission 
of  Los  Angeles  county.  Cal.  Atr.  Loder  was 
formerly  First  Assistant  Engineer  In  the 
Oflice  of  Public  Roads.  U.  S.  Department  of 
Agriculture. 

Mr.  J.  W.  Buzzell  has  resigned  as  general 
marasrer  for  Frank  B.  Gilbreth.  contractor, 
of  Nen-  York  City,  and  has  a'^erte-i  a  corre- 
sponding position  with  the  Consolidated  En- 
gineering and  Constnu'lior  Co.,  Metropoli- 
tan Life  Bldg.,  New   York  City. 

Afr.  E.  W.  Cunningham  has  resigned  his 
position  as  Erecting  Snperiptendent  for  the 
Pittsburg  Filter  Mfg.  Co.,  and  has  accepted 
a  ro.=i<i'ii  vith  Bowman  Bros..  ooptractor.s. 
who  have  the  contract  for  the  construction 
of   the  new   filtration   plant   at   McKeesport. 

Mr.     Richard     J.     McGrann.     a     prominent 

,..,j|..,„.i     ..,,..,,.,.,,.    ,)j„.^  Se- •    "  -'  M"  home 

in    Lancaster,    Pa.      Mr.    McGrann    was    70 

years  old.  .inst  tlie  age  of  bi-  r  "sIt-.  Rer- 
pard  J.  ATcGrann.  whose  death  on  .\ug.  28 
was    mentioned    in    this    colutnn    last    week. 

>rr,       >t(.ri,-irp       be'^n       r;li)'-    'i.l       o    'itrnotlng 

when  a  young  man.  among  his  contracts  be- 
ing work  on    the    Downlngtown    &    Wavnes- 

1,  „.-    R     r.      .!,„   Ve-"   '^'-in'-    ■■     '-^ n-    ''-.Uov 

R.  R..  and  "the  Buck  road"  through  the 
Wyomintr  Valley.  In  1S62-3  he  built  the 
(^iio.jtr..t  S'.  bri'lsre.  PbUndel-bla.  In  re- 
,..%,>t  \-,.ovc  (,,..  ».,.itt  4n  t^^^^fv  r^f  road  in  tlie 
Shenandoah  Vallev.  and  hnd  large  contracts 
with  the  Norfolk  &  Western  and  T,— "svUle 
,»•.  N-obviiie  rpilmads.  He  connected  the 
Lvnchburg  H  Durham  wi'h  the  Norfolk  & 
\Vp.n,^rn  and  made  the  Cripple  Creek  and 
Pocahontas  extensions. 


September  ii,   1907. 
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We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc..  will 
be  especially  acceptable. 


BIDS  ASKED. 
Bridges. 

Philadelphia,     Pa Sept.     4 

Lorain,     O Sept.     4. 

Dunbar,     Neb Sept.     4' 

Cleveland,    O Aug.    28 

Adin,     CaJ ■. Aug.    28 

Madera.    Cal Aug.    14 

Sherman.     Tex .■ Sept.  11 

Albany,    N.    Y Sept.  11 

Minneapolis,     Minn Sept.  11 

Houston,    Texes    Sept.     4 

Foit    Wayne,    Ind Sept,  11 

Fort     Wayne,     Ind SepL  11 

Cincinnati,    O Sept.  11 

Greeley,     Colo Sept.  11 

Newark,    O Sept.     4 

Denver,    Colo Sept.  11 

Oakland.    Cal Sept.  11 

Guthrie.    Okia Sept.     4 

Santiago.     Chile     July    17 

Salem.    Ind Sept.  11 

Los   Angeles,    Cal Sept.  11 

.  Dunrea,     Man Sept.     4 

.  Canton,    China     Sept.     4 

Buildings, 

Eureka,    Cal Aug.    14 

New    Yoik,     N.     T Sept.     4 

Marianna.     Fla Aug.    28 

Rome,     N.     Y Aug.    28 

Sort    Sam    Houston.    Tex... Sept.     4 

Des    Moines,    la Sept.  11 

Park    Rapids,     Minn Sept.     4 

Chicago,     111 Sept.     4 

Kansas   City,   Mo SepL  11 

Hudson.     N.     Y Aug.    28 

Washington,     D.     C Sept.     4 

Chauncey.   O Sept.  11 

Cape    May.    N.    J Sept.  11 

Decatur.    Ind Sept.  11 

Childeisburg,    Ala Sept.  11 

Washington,    D.    C Sept.  11 

Owensville,     Ind Sept.     4 

Oxly,  Mo Sept.  11 

Washington,    D.     C Aug.    28 

Pittsburg,     Pa Aug.      7 

Buffalo.    N.    Y Aug.      7 

Pullman.    Wash Sept.     4 

Fort  Wayne,   Va Sept.  11 

Scotland,   Pa Sept.  11 

Albany.   N-   Y Sept.  11 

Lawrence.     Kans Aug.    28 

San     Francisco.     Cal Aug,    14 

Montclair  Heights.   N.  J Sept.  11 

Washington.    D.   C Sept.  11 

Soldiers'    Home,    Cal Sept.  11 

Kankakee.    Ill Sept.  11 

Chicago,   111 Sept.  11 

Cincinnati,    O Sept.  11 

Edgewater,  N.  J Sept.  11 

Delavan.    Wis Sept.  11 

Agricultural  College,   Mich. .  .Sept.  11 

Muscatine,    la Aug.    14 

Chicago.    Ill Sept.  11 

Chicago,   111 Sept.  11 

Cedar    Rapids.     la Aug.    14 

Washington.    D.    C Sept.  11 

Hamilton.     O Aug.    21 

Danville.    Pa Sept.  11 

Muscatine,    la Sept.  11 

Riverside,    Cal Sept.  11 

Hesperus,  Cal Sept.  11 

Selma,    Ala Aug.    28 

West    Point,    N.    Y Sept.  11 

Eau    Claire,    Wis Aug.    28 

Pensacola.     Fla Aug.    21 

Indianapolis,    Ind Sept.     4 

Indianapolis,    Ind Sept.     4 

Bnxonne.    N.   J Sept.  11 

New    Orleans,    La Sept.  11 

Baltimore.    Md Aug.    28 

San    Diepo.   Cal Sept.  11 

Peoria.  Ill Sept.  11 

Des  Moines,    la Sept.  11 


Sept-  11. 
Sept.  13. 
Sept.  13. 
Sept.  14. 
Sept.  16. 
Sept.  16. 
Sept.  16. 
Sept.  16. 
Sept.  16. 
Sept.  18. 
Sept.  18. 
Sept  18. 
Sept.  20. 
Sept.  20. 
Sept.  23. 
Sept.  27. 
Sept.  30. 
Sept.  31. 
Sept.  30. 
Oct.  7. 
Oct.  14. 
Oct.  15. 
Oct.     19. 


Sept.  11. 
Sept.  11. 
Sept.  12. 
Sept.  12. 
Sept.  12. 
Sept.  12. 
Sept.  13. 
Sept.  13. 
Sept.  13. 
Sept.  14. 
Sept.  14. 
Sept.  14. 
Sept.  14. 
Sept.  14. 
Sept.  14. 
Sept.  14. 
Sept.  15. 
Sept.  15. 
Sept.  16. 
Sept.  16. 
Sept.  16. 
Sept.  16. 
Sept.  16. 
Sept.  16. 
Sept.  16. 
Sept.  17. 
Sept.  17. 
Sept.  17. 
Sept.  17. 
Sept.  17. 
Sept.  17. 
SepL  IS. 
SepL  18. 
SepL  18. 
Sept.  18. 
Sept.  18. 
Sept.  19. 
Sept.  19. 
Sept.  20. 
Sept.  23. 
Sept.  23. 
Sept.  24. 
Sept.  24. 
Sept.  26. 
Sept.  26. 
SepL  27. 
SepL  30. 
SepL  30. 
Oct.     1 


OcL 
Oct. 
OcL 
OcL 
Oct. 
OcL 
Oct 
OcL 
Oct. 


Sept. 

11. 

Sept. 

11. 

Sept. 

11. 

SepL 

11. 

Sept. 

12. 

Sept. 

12. 

Sept. 

12. 

Sept. 

12. 

Sept. 

12. 

Sept. 

12. 

Sept. 

13. 

Sept. 

13. 

Sept. 

13. 

Sept. 

i;i. 

Sept. 

13. 

SepL 

13. 

Sept. 

13. 

Sept. 

14. 

Sept. 

14. 

Sept. 

14. 

Sept. 

14. 

Sept. 

14. 

Sept. 

14. 

SepL  16. 

Sept. 

16. 

Sept. 

16. 

Sept. 

16. 

Sept. 

16. 

Sept. 

16. 

Sept. 

16. 

Sept. 

16. 

SepL 

16. 

Sept. 

16. 

Sept. 

16. 

Sept. 

16. 

SepL 

17. 

Sept. 

11. 

Sept. 

17. 

Sept. 

17. 

SepL 

IS. 

Sept. 

is. 

Sept. 

IS. 

Sept. 

19. 

Sept. 

19. 

Sept. 

19. 

Sept. 

19. 

Sept. 

20. 

Sept. 

20. 

Sept. 

20. 

Sept. 

20. 

Sept. 

20. 

SepL 

20. 

Sept. 

21. 

Sept. 

21. 

Sept. 

21. 

Sept. 

24. 

SepL 

24. 

Sept. 

26. 

Sept. 

2S. 

SepL 

28. 

Oct. 

1. 

Oct. 

/. 

Oct. 

8. 

OcL  : 

14.  1 

Sept. 

11. 

Sept. 

11. 

Sept. 

11. 

SepL 

11. 

Sept. 

11. 

Sept. 

12. 

Sept. 

12. 

Sept. 

13. 

Sept. 

13. 

Sept. 

13. 

Sept. 

16. 

Sept. 

16. 

Sept. 

16. 

SepL 

16. 

Sept. 

16. 

Sept. 

17. 

Sept. 

IV. 

Sept. 

IV. 

SepL 

IS. 

Sept. 

19. 

Sept. 

19. 

Sept. 

17. 

Sept. 

IS. 

Sept. 

IS. 

Sept. as. 

Sept. 

19. 

Sept. 

21. 

Sept. 

21. 

Sept. 

27. 

SepL 

2V. 

OcL. 

.  1. 

Oct. 

1. 
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3. 

Sept. 

12. 

Sept. 

13. 
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Sept. 

14. 

Sept. 

14. 

Sept. 

16. 

Sept. 

20. 

Sept. 

21. 

Sept. 

25. 

SepL 

2J. 

Sept. 

2.S. 

Sept. 

2o. 

Sept. 

26. 

ENGINEERIN  G-CONTR  ACTING 


Roads  and  Streets. 

.   Bridgeton,     N.     J Aug.    28 

Cinctnnati,     O Aug,    28 

Cleveland,    O Aug.    21 

Cleveland,     O Aug.    21 

Cincinnati.     O Aug.    28 

Silverton,     O Sept      4 

Marietta,     O Sept.     4 

Grand  Rapids,   Mich Sept.  11 

Decatur,   Ind SepL  1 1 

loledo,    O Sept.  11 

Des    Moines.    la Aug.    28 

Madison,     Wis Aug.    28 

Cincinnati.    O Sept.     4 

Chanute.   Kan Sept.  11 

Tcrre  Haute.    Ind Sept.  11 

Indianapolis,    Ind Sept.  11 

Ues   Moines.    la Sept.  11 

St.    Moultrie.    S.    C Aug.    28 

Hcintiac,    III SepL  11 

Cleveland,    O SepL    11 

Milwaukee,    Wis Sept.  11 

Peru,    Ind SepL  11 

Fort   Moultrie,    S.    C Sept.  11 

Euclid.    O SepL     i 

St.    Paul,    Minn Sept.     4 

Weehawken.    N.    J Sept.  11 

Union,    N.    ,1 SepL  11 

Albany,  N.    Y Sept.  11 

Winona,    Minn Sept.  11 

St.    Paul,    Minn Sept.  11 

Louisville,  Ky Sept.  11 

Evansville,  Ind SepL  11 

Des    Moines.    la Sept.  11 

Kansas   City.    Mo Sept   11 

Devils  Lake,  N.  Dak Sept.  11 

Kansas  City  .Mo Sept.  11 

Eveleth.    Minn Sept.  11 

Waseca,     Minn Sept.  11 

Logansport.    Ind Sept.  11 

Cincinnati,    O Sept.     4 

Brooklyn,  N.'  Y Sept.  11 

St.  Joseph.  Mich Sept.  11 

Des    Moines,    la Sept.  11 

Kansas   City,    Mo Sept.  11 

Fort   Wayne,   Ind 3ept.il 

Cincinnati,    O Sept.  11 

Rockville.    Ind Aug.    28 

Frankfort,    Ind Sept.     4 

Dallas,   Tex Sept.  11 

Buffalo.    N.    Y SepL  11 

Frankfort,   Ind Sept.  11 

Cincinnati,    O Sept.  11 

Silverton.    O SepL  11 

Washington.    D.   C SepL  11 

Racine,    Wis Sept.  11 

Lebanon.    Ind Sept.     4 

Woodcliff    Lake,    N.    J Sept.  11 

Danville,    III Sept.  11 

Manassas,    Va Sept.  11 

Vincennes.  Ind Sept.  11 

Billings,    Mont SepL  11 

Salem.   Ind Sept.  11 

Vincennes,    Ind Sept.  11 

Sunman.  Ind Sept.  11 

Sewers. 

New    Orleans.     La July    10 

New    York,    N.    Y Sept.     4 

Hoboken.    X.    J Sept.     4 

Philadelphia,     Pa Sept.     4 

Chicago.    Ill Sept.     4 

Winamac,    Ind Sept.  11 

Boston,    Mass SepL  11 

Des    Moines,     la .\ug.    28 

Lake    Mills,     Wis Aug.    21 

Dayton,    O Sept.  11 

Linton,    Ind Sept.     4 

Chattanooga.    Tenn Sept.     4 

Canton.    O Sept.     4 

Ypsilanti,    Mich Sept.  11 

Winona.  Minn Sept.  11 

South    Orange.    N.    J Sept.     4 

Summit.    N.   J Sept.  11 

Philadelphia,   Pa Sept.  11 

Oakland,   Cal Sept.  11 

Canton,    Miss Sept.     4 

Togus,     Me Sept.     4 

Brooklyn,    N.     Y SepL  11 

Brooklyn,    N.   Y Sept.  11 

Chicago,    III Sept.  11 

Chicago.   Ill Sept.  11 

Fort    Wayne,    Ind SepL  17 

Aurora.    Neb Sept.  11 

Hamilton,    O Sept.  11 

Delaware,    O Sept.  11 

North   Chicago,  111 SepL  11 

Cadillac,    Mich Sept.  11 

Paducah.  Kv Sept.  11 

Fort  Dade.  Fla SepL  11 

Water  Supply, 

Lindsay,    Nel- Sept.  11 

Lawrenceburg.    Tenn Sept.  11 

Noifolk.    Va -Aug.    21 

Giegoiy,   S.    Dak Sept.  11 

Uhiah,    Cal Sept.  11 

Fort  H.   G.    Wright.  N.  Y.... SepL  11 

Canon    City,    Colo Sept.     4 

Fort  Oglethorpe.  Ga Sept.  11 

Rome.    N.    Y Sept.  11 

Highlands.    N.   J Sept.  11 

Summit,    111 Sept.  11 

Fort    Morgan.    .\la     Sept.  11 

Fort  Barranca.s.  Fla Sept.  1] 
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Sept.  27.  Washington.    D.    C...  Sent      4 

Sept.  27.  Hesperus,    Colo.    . . SeDtl  U 

Sept.  28.  Manassas,    Va. slnt   W 

SepL  30.  Wilmington,  Del ! ! ! !  i!  IsepL  U 

Miscellaoeous. 

Sept,  11,  Cincinnati,   o., 

Sept.  12.  Mlllen,   G    a'"^  ""^  °^'"-  ^"«-    -" 
Sep?.'l5''^^a^igScir^-.'''Y"'"  ^'""''  ^"«-    "^ 

Sept.  14.  Ashland,    Wis''""'"  "''"^*'   S*"'-     ' 

SepL  16.  Stockton,  Cal!'^'"'"=  ''""''■  ^-^P'-  '' 

Sept.  16.  St.    Paul.    Minn     ^"^''^^''^-  ^ug-    28 

SepL  18.  KoswelS:'T'"liex"'  ^""''-  ^^P*"  " 

Sept.  19.  Boston,    Mas'i?""'^  '^°^'''  ^^P'"  " 

«»„»   io    ir  Wrecking  Work,   SepL     4 

Sept.  19.  Kansas  City,   Mo.,  ""jpi. 

a„„,   „„    ,    ,.  Tree   Planting,  Sept,  11 

SepL  20.  Indianapolis,    Ind  oc^i,  n 

Sept.  21.  Portsmouth,    n!^'S  ""P"""'  ^^P''  " 

SepL2,';.  Reading,   Pa..''"""  ^""^'''  ^*P'     ' 

c«„t   o-    TT  Subway.  SepL  1 1 

SepL  2o.  Vancouver   Barracks,   Wasli 
««„»   oo    c    .    ,^    ^°'^'   Sheds,    Scale,"Sept.  11 
Sept.  26.  Fort    Dupont.    Delaware    City.    Del 
«o„t  on    I.-    .   T^  Freight  Wharf,   Sept.     4 

Sept.  26.  Fort  Dupont,   Del 

sept.  27.  Pittsburg,   Pa.?^''^'  ^■"'^'  S^"'' " 

SepL30.  Washington.    D    '^^"""'"^"^  Sept.  11 

SepL30.  CincinL^r&.,'''^'"°"''»'^"«-      ' 

Sept.  30.  Philadelphia.    Pa.,     °^«''ee.  SepL  11 

r,„,      ,    Tf!      •  ,.  Dredge,  SepL  11 

Oct.     1.  Winnipeg,    Man.. 

nn,       1     T^    Hj^ro-Electric    Station,    SepL     4 
OcL      1.  Fort  Dade,   Fla., 

r,^,       '.    -nr-i     •      .         ^  ^''■^  Fence,  Sept.  11 
Oct.      J.  Wilmington,   Del., 

r.„.      -    t:-.     ■  ,•      „^      Stone  Jetties,  Sept.  11 
OcL     u.  Franklin   Shoals,   Ark.. 

Oct.     5.  Molnle,   Ala., 

n.,f       .;    »«  U-,       h°'^^^   ^"^   Dams,    Aug.    14 
Oct.      5.  Mobile,  Ala., 

r^  .      r    Tr,  ,    ^         Locks  and  Dams,  Sept.  11 
Oct.     5.  Vicksburg,    Miss., 

Oct.    31.  Mobile,  Ala., 

XT        ,,-    ^^     .  Snagboat,  Sept.  11 

Nov.  15.  Charleston,  S.   C, 

Street  Lighting.  Sept.  11 

Excavation,  Earth  and  Rock. 

SepL  11.  Bradley,    .\rk  . 

Levee   Work.    Sept.     4 
SepL  11-12.  Estherville,    la., 

„    „.  Ditch  Work,    SepL     4 

SepL  12.  Rich,    111.  ^ 

_     .  ,,    ,       ,        Drainage  Ditches,   Aug.    2S 
SepL  14.  Moulfrieville.   S.   C. 

Dredging  Filling  In.,  Aug.    28 
Sept.  14.  Washington,    D.    C, 

Filling,  SepL  11 
Sept.  14.  Memphis,    Tenn., 

,.    „  Ditch,  SepL  11 

Sept.  14.  St.    Peter,    Minn., 

Ditch,  SepL  II 
Sept.  14.  Montevideo,   Minn., 

Ditch  Work,  Sept.  1 1 
Sept.  16.  Plaquemine,   La., 

Earth    Filling.    SepL     4 
Sept.  16.  Newport,    R.    I.. 

Drill    Ground,    Sept.     4 
Sept.  16.  Canton,   O., 

Ditch,  Sept.  II 
SepL  16.  Chicago,  III.. 

ETxcavatlon.  Sept.  1 1 
SepL  17.  Clayton,   Mich., 

Drain,    Sept.     4 
SepL  18.  Seattle,  Wash., 

Dredging,   SepL     4 
Sept.  18.  St.   Charles,    HI., 

Drains,  Sept.  11 
Sept.  18.  Washington,    D.    C. 

Dredging,  Sept.  11 
SepL  19.  Gardner,    Me.. 

Dredging,    Aug.    28 
Sept.  19.  Boone,   la.. 

Tile  Drain,  Sept.  11 
Sept.  20.  Dakotah.  la.. 

Drain,  Sept.  11 
Sept.  23.  Bay   City,   Mich. 

Embankment,  Sept.  11 
Sept.  26.  San   Francisco,  Cal., 

Dredging,  SepL  11 
SepL  30.  New   York.    N.   Y., 

Dredging    and    Rock    Removal.    Sept.     4 
Sept.  30.  Boston.    Mass.. 

Dredging,  Sept.  11 
Oct.     7.  Detroit,    Mich., 

Excavating,   Sept.     4 
Oct.     8.  Detroit.    Mich.. 

Dredging.    Sept.     4 
Oct.     10.  Peterboro.    OnL. 

Canal,   Sept.     4 
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ENGINEERING-CONTRACTING 


\nl.     XX\    III.        X< 


1  I. 


Materials.  Machines.  Supplies. Toels  E  <c 

York.   J'«., 

Paving   Brick,  Sept.  11 
Sept.  12.  Jelterson   Barracks,   Mo.. 

BuikM'S,    Sept.     4 
Sept.  12.  WashlnKton,    D.   C, 

Tugboat,  Sept.  11 
Sept.  13.  Lawrenceburg,   Tcnn.. 

Machlnorv,    Sept.     ■) 
Sept.  14.  Mnnil.i,    P.    I.. 

Valves,    Gates.    July    31 
Sept.  14.  New   York,   N.    Y., 

Motor  generator  Sets,  Aug.    2S 
Sept.  16.  Alban.v.    N.    Y.. 

Asphalt    Bkirks.  Sept.  11 
Sept.  16.  Reading,   Muss., 

Arc    l>;imps,  Sept.  11 
Sept.  16.  Pittsburg.   Pa., 

Lumber,  Sept.  11 
Sept.  17.  New    Orleans.    La.. 

■  Lumber   tuiU    Piling,    Sept.     4 

Sept.  17.  Wyandotte,    Mich., 

Boiler.    Generator.   Etc.,  Sept.  11 
Sept.  17.  Norfolk,    Va.. 

Hoist  Blocks.  Etc.,  Sept.  11 
Sept.  17.  New  York.    N.    Y., 

Cement.   PJlectrical  Supplies,  Etc.,  Sept.  11 
Sept.  17.  Portsmouth,   N.  H., 

Sheaves.  Sept.  11 
Sept.  17.  Annapolis.  Md  , 

Machinery,  Sept.  11 
Sept.  17.  Washington.   D.   C. 

Ties.    Milling  Cutters.  Sept.  11 
Sept.  18.  Washington,    D.   G., 
t  Pneumatic   Tools,-  Etc.,  Sept.  11- 

.Sept.  20.' Chicago.    111.. 

Electric    Light    Wire.  Sept.  11 
Sept.  25.  Washington.    D.    C. 

Machinery,    Sept.     4 
Sept.  30.  Cincinnati.    O., 

Dredging,    Sept.     4 
Sept.  30.  Los   Angeles,   Cal.,   Water 

Pipe   and   Pumping  Machinery,    Sept.     4 
Sept.  30.  West    Point,    N.    Y., 

Gas   and   Electric    Fixtures.    Sept.     4 
Sept.  30.  New   London.    Conn.. 

Generating  Sets,  Sept.  11 
Sept.  30.  Rochester,    N.    Y., 

Electric   Plant,  Sept.  11 
Oct.      1.   Mare   Island.   Cal.. 

Brick.    Pump,    Etc.,  Sept.  11 
Oct.      4.  Jacksonville.    Fla., 

Generator,  Etc.,  Sept.  11 
'Oct.      5.  Washington,   D.   C. 

Launch.   Hammers.  Bolts,  etc.,  Sept.  11 
Oct.     15.  Honolulu.    T.    H., 

Materials.    Sept.     4 

BIDS  ASKED. 
Bridges, 

Bids  are  asked  on  fullnwing  woik.  the 
notes  being  arranged  alphabetically  by 
state: 

Los  Angeles,  Cal. — Until  11  a.  m..  Oct.  14. 
hy  II.  H  Ffiiis.  Sec'y  Bd.  Pub.  Wks..  for 
constructinn  and  reinforced  concrete  bridge 
at  Seventh  St.,  bridge  to  be  318  ft.  long, 
70  ft.  wide  and  to  contain  about  5,440  cubic 
>'ards    cement.  , 

Oakland,  Cal. — Until  noon.  Sept.  30,  by  Lt. 
("ol.  John  Kiddle.  U.  S.  Engr..  1840  Polk  St.. 
San  Francisc!.!.  for  painting  government 
bridges  over  Ciakland  Harbor. 

Oakland,  Cal.— Until  12  noon,  Sept.  30.  by 
Lt.  Col.  John  Biddle.  U.  S.  Engrs..  1840 
Polk  St..  San  Francisco,  for  painting  gov- 
ernment   bridges   over   Oakland    Harbor. 

Greeley.  Colo. — I  nlil  Sept.  20.  by  T.  W. 
Jaj-cox.  St.'iti-  Engineer.  Denver,  for  con- 
structing 13.'>  ft.  reinforced  concrete  bridge 
at   Greeley. 

Denver,  Colo. — Until  noon  Sept.  27.  by  T. 
W.  Jaycox.  State  Engineer,  for  construct- 
ing  So  ft.    steel   bridge   and   approaches. 

Denver,  Colo — Until  noon,  Sept.  27,  by  T. 
W.  Jaycox.  State  Engineer,  for  constructmg 
SO   ft.  steel   bridge  and  ai>proaches. 

Fort   Wayne,,    Ind. — Until    10   a.    m.,    Sept. 

15.  bj-  County  Commissioners  for  approaches 
to    bridge    In    Maumee    Township. 

Fort  Wayne,  Ind.— Until  10  a.  m..  Sept.  18. 
by  Geo.  W.  Lindcmuth.  County  Auditor,  for 
building  approach  to  river  bridge.  Maumee 
Township;  also  for  creosote  block  floor  on 
Turner   Viridge.    Marion   Township. 

Fort  Wayne,  Ind. — Until  10  a.  m.,  Sept.  18. 
by  Geo.  \V.  Lindemuth,  County  Auditor,  for 
building  approach  to  river  bridge,  Maumee 
Township:  also  for  creosote  block  floor  on 
Turner    bridge,    Marion    Township. 

Salem,  Ind.— Until  1:30  p.  m,,  Oct.  7.  S. 
G.  Ellis.  County  Auditor,  for  construction 
of  steel  bridge  and  stone  abutments  near 
Old    Pekin. 

Minneapolis,    Minn. — Until    11    a.   m..    Sept. 

16.  by   Hugh    R.    Scott.    County    Auditor,    for 
bridge    No.    290,    contract    No.    19. 

Albany,  N.  Y.— Until  3  p.  m..  Sept.  16.  by 
Isidore    Waehsman,    Clk.    Bd.,    contract    and 


supply,  for  cleaning  and  painting  Northern 
l>ciulevard  bridge  over  N.  Y.  C.  &  II.  K.  K.  It. 

Cincinnati,  C— Until  Sept.  20,  by  M.  J. 
Keefe.  Clk.  Bd.  Pub.  Wks.,  for  repair  of 
structural  steel  work.  Liberty  St.  Viaduct. 

Cincinnati,  C— Until  "Sept.  20.  bv  M.  J. 
Keefe.  Clk.  lid.  Pub.  Wks.,  for  repair  of 
structuial  steel  work  of  Liberty  St.  via- 
duct. 

Sherman,  Tex.— Until  Sept.  16.  by  City  Sec- 
retary, for  construeliiig  7.'i  ft.  16-ft.  roadway 
steel    bridge. 


Buildings, 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states; 

Childersburg,  Ala.— Until  1  p.  ni.,  Sept.  14. 
by  1>.  L.  Lewis,  Sycamore.  Ala.,  for  Coosa 
River  S|pinning  Co..  for  erecting  cotton  mill 
bulldiiig  and  warehouse  near  here.  Plans, 
wilh    Knox,    Dixon    &    Burr.    Talladega.    Ala. 

San  Diego,  Cal. — Until  7:30  p.  m.,  Oct.. 
14,  by  Hoard  Education,  for  erecting  brick 
or  reinforced  concrete.  16-room  school  build- 
ing. H.  I^.  Gay,  Arch.,  Room  06,  Keating 
Block,    San   Diego. 

Soldiers'  Home,  Cal. — Until  noon  S'ipt.  17. 
by  T.  J.  Cochrane.  Treasurer  Pacillc  Branch. 
N.   H.   D.    V.    S.,   for  construction   of  morgue. 

Riverside,  Cal. — Until  2  p.  m.,  Sept.  26.  by 
Olflce  of  Indian  Affairs,  for  erecting  two 
cottages,  stable,  additions  to  mess  hail  and 
laundry,  all  of  brick;  for  frame  dormitory 
and  for  combined  cold  storage  and  coal 
house  of  brick  with  equipment.  Harwood 
Hall.    Supt.   Riverside   School,   Riverside. 

Washington,  D.  C. — Until  2  p.  m.,  Sept.  17. 
for  installing  heating  apparatus  in  medical 
building  of  Howard  University.  Dr.  H.  S. 
Scurlock,    531    Florida    Ave.,    N.    W. 

Washington,  D.  C. — Until  11:30  a.  m.. 
Sept.  23,  by  MaJ.  J.  T.  Crubbs,  Construct- 
ing Q.  M.,  Takoma  Substation,  Washing- 
ton, for  construction.  Including  plumbing, 
gas  piping  and  electric  lighting,  of  a  double 
set  of  hospital  corps  sergeants'  quarters,  at 
Walter  Reed  Army  General  Hospital,  Wash- 
ington.   D.    C. 

Washington,  D.  C. — Until  noon.  Sept.  14. 
by  District  Commissioners,  for  constructing 
addition  to  Petworth  School  building.  J.  J. 
Morrow,    Engineer    Commissioner. 

Hesperus,  Cal. — Until  2  p.  m.,  Sept.  27.  by 
Office  of  Indian  Affairs,  for  erecting  office 
and  school  building,  a  laundry  and  addition 
to  boy's  dormitory,  ail  of  brick.  John  S. 
Spear.    Supt.    Fort    Lewis    School.    Hesperus. 

Des  Moines,  la. — Until  3  p.  m..  Oct.  21.  by 
James  Knox  Taylor,  Supei  vising  Arch.. 
Washington,  D.  C.  for  construction  com- 
plete   of   U.    S.    Postoffice. 

Des  Moines,  la. — Until  11  a.  m.,  Sept.  12, 
by  Board  Public  Works  for  constructing  2- 
story    brick    fire   station   building. 

Muscatine,  la. — Until  Sept  26,  by  A.  S. 
Lawrence.  County  Auditor,  for  erection  of 
fli-eproof    country    couit    house. 

Kankakee,  III. — Until  Sept.  17,  by  Direc- 
tors Y,  M.  C.  A.,  for  erecting  3-stoiy  build- 
ing. 

Chicago,  Ml.— Until  1  p.  m.,  Sept.  18.  at 
office  Perkins  &  Hamilton.  Archs.,  1218 
Hartford  Bldg. .  for  construction  and  ec,uip- 
ment  of  addition  to  public  comfort  station  In 
Lincoln    Park. 

Chicago,  III. — Until  11  a.  m.,  Sept.  IS.  bv 
John  J.  Haiiherg.  Commissioner  Pub.  Wks". 
Cit.v  Hall,  for  consti-ucting  2-story  and 
liasement  brick  and  stone  bath  house  at  W. 
Twelfth   PI.   and   Union   St. 

Chicago,  III. — Until  noon.  Sept.  30,  by  busi- 
ness Manager.  Board  of  Education.  730  Trib- 
une Bldg.,  for  gas  and  combination  lighting 
fixtures,  electric  wiring  and  fixtures  for 
Sunday  schools. 

Decatur,  Ind. — Until  Sept.  14,  by  Wm. 
Baudenbush,  Trustee  Blue  Creek  Township, 
for  erection  of  school  building. 

Peoria,  III. — Until  3  p.  m..  Oct.  17,  by 
James  Knox  Taylor.  Supervising  Architect. 
Washington,  D.  C,  for  construction  of  ex- 
tension. in<;:luding  mechanical  equipment 
I  except    littl    to    U.    S.    post   office. 

New  Orleans,  La. — Until  11  a.  m.,  Oct.  5, 
by  Bureau  Vards  and  Docks,  Washington, 
D.  C:,  for  installing  hot  water  heating  plant 
at    naval    station. 

Agricultural  College,  Mich. — Until  noon. 
Sept.  IS.  by  .\.  M.  Brown.  Secy.  State  Board 
of  Agriculture,  for  construction  of  agri- 
cultural liuilding  at  Micliigan  College  of  Ag- 
riculture. K.  A.  Bond,  Arch.,  Lansing. 
Mich. 

Oxiy,  Mo.— Xntil  Sept.  15,  by  Father 
Smyth,  for  erection  of  Catholic  church  build- 
ing. 

Kansas  City,  Mo. — Until  2  p.  m..  Sept.  13, 
l.\     |.:\fntt    Elliott.    Sec'v    Pub   Wks.,    for  fire 


.■station    No.    4.     Hoot   &    Siemens,    Arch.,    701 
Postal  HIdg. 

Bayonne,  N.  J, — Until  S:.30  p.  m..  Oct.  3. 
by  R.  T.  Hewitt.  Secy  Hoard  of  Education, 
for  liublii-  school  building  No.  S.  A.  S.  Long- 
y.ar.  .\i<h.,  126  I^lberty  St..  New  York. 
,  Cape  May,  N.  J.— Until  11  a.  m..  Sept.  14. 
by  .VlaJ.  C  A.  F.  Flagler.  U.  S.  Engrs.,  Wll- 
minglon.  Del.,  for  constructing  building  at 
Cape    May. 

Montclair  Heights,  N.  J.— Until  2:.'50  p. 
m..  Se|)t.  17.  by  Edw.  Rush.  Chairmarj 
Building  Committee.  State  House.  Tienton. 
for  liiiiler  house  and  healing  plant.  Normal 
School.    Montclair    Heights. 

Edgewater,  N.  J.— Until  S  p.  m.,  Sept.  IS. 
by  G.  E  Booth.  Boro.  Clerk.,  for  alterations 
t(j    municipal    building. 

Albany,  N.  Y.— Until  II  a.  m.,  Sept.  16, 
by  D.  \V.  Cahill.  Supt.  of  Public  Buildings, 
Capitol,  for  constructing  new  mezzanine 
llortr,  and  changes  in  main  entrance  door- 
way,   executive   department.    Capitol. 

West  Point,  N.  Y.— Until  noon.  Sept.  30. 
by  Maj.  J.  M.  Carson.  Jr..  Q.  M..  to  furnish 
and  install  combination  gas  and  electric 
light   fixtures,   in  cadet  barracks. 

Chauncey,  O.— Until  Sept.  14.  by  R.  C. 
Gardner,  Village  Clk..  for  erecting  village 
prison. 

Cincinnati,  O. — Until  Sept.  18,  by  Board 
for  constructing  comfort  station  at  Fifth 
St.  Estimated  cost  $25,000.  Gustave  W. 
Diacli.    Arch. 

•  Danville,  Pa. — Until  noon,  Sept.  24,  for 
erection  of  3  buildings  at  State  Hospital  for 
Insane.  Dr.  H.  B.  Meredith,  Supt.  T.  P. 
Reitmyer,  Arch.,  Masonic  Temple,  Williams- 
port,    Pa. 

Scotland,  Pa. — Until  6  p.  m.,  Sept.  16.  for 
erection  of  chapel  and  dormitory  building 
and  alterations  to  present  building  at  Sol- 
diers' Orphans'  Industrial  School.  Capt.  Geo. 
W.  Skinner.  Supt.  A.  A.  RItcher,  Arch.. 
Lebanon    and    Reading,    Pa. 

Fort  Myer,  Va. — Until  11  a.  m.,  Sept.  16, 
l)y  Capt.  P..  B.  Hyer.  Contracting  Q.  M.. 
for    addition    to    cavalry    hall. 

Delavan,  Wis. — Until  noon.  Sept.  18,  by 
State  Board  of  Control.  Madison,  for  Indus- 
trial building,  stable  and  cow  barn  at  Wis- 
consin School  for  Deaf.  Rowland  Russel. 
Arch.,    Milwaukee.    Wis. 

Roads  and  Streets 

Bids  are  asked  on  following  woik,  tht- 
notes  being  arranged  alphabetically  by 
state: 

Washington,  D.  C. — Until  noon,  Sept.  21. 
!:>>■  District  Commissioners,  for  laying  ce- 
nient  sidewalks.  Jay  J.  Morrow.  Engineer 
Commissioner. 

Des  Moines,  la. — Until  noon,  Sept.  19.  by 
Board  Public  Works,  for  4,317  sq:  yds.  of 
brick  paving:  also  for  1,925  lin.  ft.  of  curb- 
ing. Bids  are  also  asked  until  11  a.  m., 
Sept.  21.  for  paving  Sixth  Ave.  with  lirlck. 
and  for  700  lin.  ft.  cement  curbing  on  Ar- 
lington   Ave. 

Des  Moines,  la. — Until  11  a.  m..  Sept.  13. 
by  Board  Pulilic  Works,  for  1,084  sq.  yds. 
asphalt  paving  and  562.5  lin.  ft.  cement 
curb;  also  until  Sept.  16  for  ID  11.000  cu. 
yds.  grading  of  road  (2)  5.200  sq.  yds.  vitri- 
fied block  paving;  also  until  Sept.  19  for  4.- 
312    si|.    yds.    vitrified   brick   block   paving. 

Pontiac,  III. — Until  2  p.  m  .  Sept.  14.  by 
\A'm.  Mathewson.  Sec'y  Bd.  Local  liuiirove- 
ments.  for  ccmstructlng  5.412  sq.  yds.  brick 
fiavement    and   3.580    lin.    ft.    sandstone   curb. 

Quincy,  III.— Until  2  p.  m..  Sept.  18.  by 
Board  Local  Improvements,  for  constructing 
14.230  sq.  yds.  brick  pavement.  6.821  lin.  ft. 
sandstone  curb  and  6.6SS  cu.  yds.  excava- 
tion. Official  advertisement  will  he  found 
elsewhere  in  this  Issue.  F.  L.  Hancock, 
City   l-'ngineer. 

Peru,  Ind. — Until  noon.  Sept.  14.  by  Chas. 
GriswoM.  i^ounty  Auditor,  for  23M>  miles  of 
gravel    roati    work    in    Richland    Township. 

Vincennes.  Ind. — Until  2  p.  m..  Sept.  28. 
b^■  County  Commissioners,  for  construction 
of  16.01ii  it.   of  gr.avei   road.' 

Decatur,  Ind. — Until  6  p.  m..  Sept.  12.  by 
C.  O.  France.  City  Clerk,  for  paving  Seventh 
St.    with    brick. 

Salem,  Ind. — Until  1:30  p.  m'..  Oct.  7.  bv 
S.  G.  Ellis.  County  .\uditor.  for  24.165  ft.  of 
gravel  road  in  Washington  Towtiship:  est. 
cost.  $11, 949:  also  for  6,733  ft.  gravel  road 
in   Monioc   'i'owiishlp.    ets.   cost.    $3,914. 

Vincennes,  Ind. — Until  noon.  Oct.  S.  liy  J. 
L.  .\ckerman.  County  Auditor,  for  S.Oflti  ft. 
of  gravel   road    in    Vincennes   Township. 

Fort  Wayne.  Ind. — Until  7:30  p.  m..  Sept. 
19,  by  H.  W.  Becker,  Clerk.  Bd.  Pub.  Wks.. 
for  (11  3  cement  sidewalks  t2>  grading  and 
cement  sidewalk,  (3)  vitrified  block  paving 
on  1  street,  (4)  asphalt  pavement  on  1 
street. 
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Danville,  111.— Until  7:30  p.  m.,  Sept.  26. 
by  Board  Local  Improvements  for  4  paving 
contracts. 

Evansville,  Ind. — Until  4  p.  m..  Sept.  16. 
hy  \V.  F.  Wunderlich,  Clerk.  Dept.  Pub. 
Wks..    for    6    ft.    artirtcial   stone   sidewalk. 

Indianapolis,  Ind. — Until  10  a.  ra.,  Sept.  i:i. 
by  Boai-d  I'ublic  Works,  for  5  contracts, 
grading  and  paving  sidewalks;  2  contracts, 
grading  rolling  roadway;  2  contracts,  grad- 
ing  and    paving   roadway. 

Frankfort,  Ind.— Until  10  a.  m..  Sept.  20, 
by  County  Auditor,  for  18,408  ft.  gravel  road. 

Logansport,  Ind. — Until  10  a.  m.,  Sept.  17, 
bv  Clias.  Kingleben.  Cbairman  Bd.  Pub. 
\Vks..  for  7  contracts  for  grading,  gravel- 
ing,   guttering   and   bouldering   streets. 

Terre  Haute.  Ind. — Until  4  p.  m..  Sept.  13. 
bv  Herbert  Briggs.  Secy.  Bd.  Pub.  Wks.. 
for  2  contracts,  for  improving  streets;  cer- 
tified  checks  for   $400  and   $S0()   required. 

Sunman,    Ind. — Until    6   p.    m.,    Oct.   14.   by 

E.  R.   Behlmer,  Town  Clk.,  for  cement  side- 
walks. 

Chanute,  Kan. — Until  T>.  p.  m.,  Sept.  13, 
bv  W.  F.  Sams.  City  Clerk,  for  paving  N. 
Grant    Ave,    with    vitrified    brick. 

Waseca,  Minn.— Until  Sept.  17,  by  John 
Madigan,  City  Clerk,  for  laying  17,207  sq.  ft. 
of    brick    lilock    paving. 

Louisville,  Ky. — Until  noon.  Sept.  16,  by 
R  (■■  McGrath,  Secy.  Bd.  Pub.  Wks.,  for 
furnishing  hot  mixed  asphalt  and  repairing 
asphalt    streets. 

Grand  Rapids,  Mich. — Until  8  p.  m.,  Sept. 
1-  by  S  A.  Freshnev,  Sec'y  Bd.  Pub.  Wks., 
for  gjadiiig  and   paving   E.   Bridge   St. 

St.  Joseph,  Mich. — Until  5  p.  m.,  Sept.  IS, 
bv  H.  L  Murphy.  City  Clerk,  for  giaoing 
aiul    paving    with    brick    on    2    streets. 

Eveleth,  Minn. — Until  S  p.  m.,  Sept.  17. 
bv  Edw.  Skcel.  City  Clerk,  for  buildiiig 
artificial  stone  and  cement  sidewalk.  J.  E. 
Carroll.     Engineer,     Crookston.    Minn. 

St.  Paul,  Minn. — Until  10  a.  m.,  Sept.  16. 
by  E.  G.  Krahmer.  County  Auditor,  for  im- 
provement   of    Carpenteur   Ave. 

Winona,  Minn.— Until  S;30  p.  m.,  Sept.  16. 
bv  Paul  A.  Jasmer.  City  Recorder,  for  pav- 
ing   alley    with    brick. 

Kansas  City,  Mo. — Until  2  p.  m.,  Sept.  17, 
bv  Everett  Elliott.  Sec'y  Board  Pub.  Wks.. 
for  annual  repairs  to  first-class  sidewalk 
and   curbing  for   year   ending   July   1.    1908. 

Kansas  City,  Mo.— Until  11  a.  m.,  Sept.  19. 
bj-  E  A.  Harper,  City  Engineer,  for  five 
contracts  for  artificial  stone  curbing  and  :.o 
contracts    for    artificial    stone    sidewalks. 

Kansas  City,  Mo.— Until  3  p.  m.,  Sept.  16. 
Frank  P  Gossard.  Sec'v  Park  Commission- 
ers, for  constructing  artificial  stone  side- 
walks   in    Gillham    Road. 

Woodcliff  Lake,  N.  J.— Until  8  p.  m.,  Sept. 
•M  bv  th.-  .Mavor.  for  constructing  13.i6n 
ft'  macadam  road;  also  for  a  9.74o  ft.  ma- 
cadam. H.  G,  ■  Hering.  Jr..  Boro.  Engr.. 
Hillsdale.    X.   J. 

Weehaw/ken.  N.  J.— Until  8  p.  m.,  Sept. 
16  by  Thos.  Carroll,  Township  Clk..  for 
regulating  and  paving  Clifton  Road.  Geo.  A\  , 
Bond.    Jr.,   Engineer.    148  Bullsferry  Road. 

Albany.  N.  Y.— Until  3  p.  m.,  Sept.  16,  by 
Isidore  Wachsman.  Clerk  Bd.  Contract  and 
Supply,  for  paving  Sheridan  Av.  with 
granite  blocks  and  Bradford  St.  with  vitri- 
fied blocks. 

Brooklyn,  N.  Y. — Until  11  a.  m..  Sept.  IS. 
bv  Bird  S.  Coler.  Boro.  President,  for  work 
uiider  six  contracts  for  street  improvement. 
Largest  contract  calls  for  18,620  sq.  yds. 
asphalt   pavement. 

Buffalo,   N.  Y.— Until  11  a.  m..  Sept.  20,  by 

F.  G.    Ward.    Commissioner    Pub.    Wks.,    for 
repaying    portions    of    five    streets. 

Union  (Hudson  County).  N,  Y.— Until  8 
p.  m..  Sept.  16.  by  Emil  Baiitz.  Town  Clk  . 
for  macadamizing;   certified  check  for  51.000. 

Devils  Lake,  N.  Dak.— Until  noon.  Sept. 
Hi.  bv  Ole  Saratass.  City  Auditor,  for  grad- 
ing portions  of  six  streets. 

Cleveland,  O.— Until  11  a.  m.,  Sept.  14. 
bv  Julius  C.  Dorn,  County  Clk.,  for  repair- 
iiig  portions  of  Euclid  Road,  Euclid  Tewn- 
ship. 

Cincinnati,  O. — Until  noon.  Sept.  19.  by 
M  J.  Keefe,  Clk.  Bd.  Pub.  Wks..  for  2  con- 
tracts for  wood  block  paving.  1  contract  for 
brick   paving.    1    contract    for    macadamizing. 

Cincinnati,  O. — Until  noon.  Sept.  20,  by 
Fred  Dreihs.  Clk.  County  Commissioners, 
for  improvement  Montgomery  Pike,  under 
Specifications   No.    668. 

Silverton,  O. — Until  noon,  Sept.  21.  by  A. 
A.  Sprague.  Village  Clerk,  for  cement  side- 
walks. 

Toledo,  O. — Until  noon.  Sept.  12,  by  Rey- 
nold Voit,  Secy.  Bd.  Pub.  Wks..  tor  pav- 
ing. 


Fort  Moultrie,  S.  C— Until  11  a.  m., 
Sept.  14,  by  J.  .M,  Fulton.  Q.  M.,  for  con- 
structing   roads    and    walks. 

Dallas,  Tex. — L'ntil  3  p.  m..  Sept.  20,  by 
J.  B.  Winslett.  City  Sec'y,  for  paving  Ross 
Ave,  and  Main  St,  Ofllcial  advertisement 
will    be    found    elsewhere    in    this    issue. 

Manassas,  Va. — IJnlll  Sept.  28,  by  O.  E. 
Newman,  for  maeadamlzinc  a  number  of 
streets,  Pressey    &    Weller,      E'nglncers, 

.1416   F  St.   N.   W.,    Washington,   D.   C. 

Racine.  Wis.— Until  10  a.  m.,  Sept.  21. 
City    Clerk,    for    grading    several    streets. 

Billings,  Mont.— Until  8  p.  m.,  Oct.  1,  by 
J.  D.  Matheson.  City  Clerk,  for  construct- 
ing 6.305  sq.  yds,  of  shale  brick  pavement; 
also  for  ,'»8,653  sti,  \'ds.  gravel  macadam, 
3.000  lin.  ft.  of  sewer  and  17,400  Hn.  ft.  of 
gutter. 

Milwaukee.  Wis. — Until  10:30  a.  m.,  Sept. 
14,  by  Charles  J.  Poetsch,  Chairman  Bd. 
Pub.  Wks.,  for  removing  old  cedar  block 
pavements  and  for  macadamizing  on  Fourth 
St..  also  for  resurfacing  with  asphalt  on 
Third  St.  Bids  also  asked  until  Sept.  17, 
for  paving  with  bitulithic  portions  of  Twelfth 
St.,   Lake   Drive  and  Teutonia  Ave. 

Sewers, 

Bids  are  asked  in  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Oakland,  Cal.— Until  11  a.  m..  Sept.  18,  by 
W.  B.  Fawcett.  Secy.  Bd.  Pub,  Wks.,  for 
concrete  .and  ironstone  intercepting  sewer 
in    Wood    St. 

Fort  Dade,  Fla. — Until  8  p.  m.,  Oct.  3,  by 
Constructing  Q.  M.,  for  repair  and  extension 
of    sewer    outlet. 

Chicago,  III.— Until  11  a.  m.,  Sept.  18,  by 
John  J.  Hanberg.  Comr.  Pub.  Wks.,  City 
Hall,  for  constructing  450  ft.  of  sewer  in  S. 
Peoria.    St. 

Chicago.  III. — Until  11  a.  m.,  Sept.  18,  by 
O,  E.  Chapin,  Secy  Bd.  Local  Improve- 
ments, 216  City  Hall,  for  ten  contracts  for 
tile    pipe    sewers. 

North  Chicago,  III. — Until  noon,  Sept.  27, 
bv  Bureau  of  Navigation,  Washington,  D. 
C.  for  sewers  and  drains  at  naval  training 
station.  Great  Lakes.  North  Chicago,  where 
plans,    etc.,    may    be    gbtained. 

Winamac,  Ind. — L'ntil  7  p.  m.,  Sept.  12. 
b>-   City   Tiustees.   for   constructing  sewer. 

Fort  Wayne,  Ind. — Until  7:30  p.  m.,  Sept. 
19,  by  H.  W.  Becker,  Clk.  Bd.  Pub.  Wks., 
for   3   vitrified    pipe   sewers. 

Cadillac.  Mich.- Until  Oct.  1,  by  Bd,  Pub, 
Wks,,  for  building  sewerage  disposal  plant. 
A,  J,  Teed,  Cv.  Engr,;  Geo.  S.  Pierson,  Kal- 
amazoo. Mich..  Consult.  Engr. 
..Paducah,  Ky. — Until  3  p.  m.,  Oct.  1,  by  L. 
A.  Washington.  City  Engineer,  for  construct- 
ing 14  miles  6-in,  vit.  pipe  sewer  laterals. 
6   ft.    to  12   ft.   deep. 

Boston,  Mass. — Until  noon.  Sept.  12.  by 
John  J.  Leahy,  Supt.  Sewers.  30  Tremont 
St.,   for   sewerage   work   in  Morton  St. 

YpsilantI,  Mich. — Until  9  a.  m.,  Sept.  16. 
bv  City  Clerk,  for  constructing  750  ft.  24-in. 
aiid  2,'0."iO  ft.  20-in.  pipe  sewer.  City  will 
furnish   pipe    and    brick. 

Winona,  Minn.— Until  8:30  p,  m.,  Sept.  16, 
by  Paul  A.  Jasmer,  Cy.  Recorder,  for  sani- 
tary   sewer. 

Aurora,  Neb. — Until  noon,'  Sept.  21.  by 
Dennis  Saylor.  City  Clerk,  for  constructing 
sewer    system.      Est.    cost    is   $10,500. 

Summit,  N.  J.— Until  8:30  p.  m.,  Sept.  17, 
by  J.  Edw.  Rowe.  City  Clerk,  for  construct- 
ing 4  East  Summit  lateral  sewer  No.  3,  con- 
sisting of  4.200  ft..  8-in.  and  10-in.  pipe 
sewer,  and  Mountain  Ave.  sewer,  consist- 
ing of  460  ft.  S-in.  pipe  sewer.  W'm.  S. 
Logan.   City   Engr. 

Brooklyn,  N.  Y. — Until  11  a.  m.,  Sept.  18, 
bv  Bird  S,  Coler,  Boro.  President,  for  con- 
structing 33  sewer  basins. 

Brooklyn,  N.  Y,— Until  11  a.  m.,  Sept.  18, 
by  Bird  S.  Coler.  Boro.  President,  for  con- 
structing sewer  in  Flatbush  Ave.  extension, 
estimated  to  cost  $46,897;  also  another  sew- 
er in  same  extension,  estimated  to  cost 
$18,407. 

Dayton,  O.— Until  noon,  Sept.  13.  by  \\.  A 
Mavnes.  Clk.  Bd.  Puli,  Wks..  for  40  ft.  IS 
in.  'sewer.    600   ft.    24    in.    sewer,    etc. 

Delaware,  O. — Until  6  p.  m..  Sept.  27,  by 
T  F  Dye  Secv.  Trustees  Girl's  Industrial 
Home,  for' sewage  disposal  plant,  work  in- 
cluding sewers,  septic  tank,  sprinkling  fil- 
ters, settling  tanks,  etc.  E._  G.  Bradbury 
and  G.  P.  Shute,  Engineers,  So  N.  High  St., 
Columbus,    O. 

Hamilton,  O. — Until  noon,  Sept.  21,  by  A. 
Rothwell.  Secy.  Bd.  Pub.  Serv..  for  sanitary 
sewer:    also    for   storm   water   sewer. 

Philadelphia,  Pa.— Until  noon.  Sept.  17. 
by    Geo.    R.    Stearns.    Director    Pub.     Wks.. 


for  contract  No.  132,  sewer  connecting  Up- 
per Roxborough  filters.  Plans,  etc.,  with 
Chief  Engineer,  Bureau  of  Filtration,  712 
City    Hall. 


Vater  Supply 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Fort  Morgan,  Ala. — rntil  U  a.  m.,  Sept. 
25,  by  Capt.  Louis  F.  Garrard,  Jr.,  Box  605. 
Mobile.  Ala.,  for  construction  of  150,000  gal. 
lank  and  tresth';  also  for  pumping  plant, 
ice  m;ichine  and  cold  storage. 

Uklah,  Cal.— I'ntil  10  a.  m.,  Sept.  14,  by 
\V.  \\.  Cunningham,  Secy.  Board  Managers. 
Mendocino  State  Hospital,  for  steel  water 
tower  and  tank  for  hospital.  Pl.ans,  etc.,  at 
hospital,  with  State  Engineer,  Sacramento 
and  N.  Clark  &  Sons,  17  Spear  St.,  San 
Francisco. 

Hesperus,  Colo. — Until  2  p.  m.,  Sept.  27, 
by  Office  of  Indian  Affairs,  Washington.  D. 
C,  for  improvements  to  water  system.  Fort 
Lewis  School.  John  S.  Spear,  Supt.  of 
Scho,,l, 

Wilmington,  Del. — Until  1:30  p.  m.,  Sept. 
30.  by  T,  A.  Leisen.  Chief  Engineer  Water 
DeiKirtment.  for  construction  of  covered 
low  sand  filters  consisting  of  six  beds  and 
a  covered  filtered  water  reservoir  with  a 
capacity  of  10,000.000  gallons,  together  with 
all  apiJiu'tenances. 

Fort  Barrancas,  Fla.— Until  Sept.  26.  by 
Lieut,  A.  L,  Rhoades.  Q.  M..  for  construct- 
ing 200.000-gallon  reinforced  concrete  reser- 
voir, installing  one  steam  pump  and  one 
steam  air  compressor  and  extending  water 
mains. 

Fort  Oglethorpe,  Ga. — Until  11  a.  m.,  Sept. 
21.  by  Capt.  E',  D.  .Vnderson,  Q.  M..  for  deep 
well  and  water  system  at  GovcrnmentTar- 
get   Range,    Cartoosa    Spiings,    Ga. 

Lindsay,  Neb.— Until  8  p.  m..  Sept.  12. 
by  H,  J,  Finch.  Village  Clerk,  for  well, 
stand-pipe,    pipe    line,    pump,    etc. 

Highlands,  N.  J.— Until  8:30  p.  m..  Sept. 
25.  for  material  and  labor  for  erection  of 
municipal  waterworks  to  include  power 
house,  stand-pipe,  pump,  pipe  line,  driven 
wells.,  etc.  Plans,  etc.,  with  Runyon  & 
Carey,  Engrs.,  122  Market  St.,  Newark, 
N,   J. 

Fort  H.  G.  Wright  (P.  C,  New  London, 
Conn.)  N.  Y. — Until  Sept.  16,  liy  Capt.  Wm. 
E.  Horton,  Constructing  Q.  M.,  to  furnish 
and   lay   1,550  ft.   of  4-in.  water  pipe. 

Rome,  N.  Y.— Until  noon.  Sept.  25,  by  Wa- 
.ter  and  Sewer  Commissioners,  for  construc- 
tion of  dam  on  Fish  Creek;  also  5.500  ft,  of 
tunnel.  Knight  &  Hopkins.  Engineers, 
Rome,    N.    Y. 

Summit,  111. — Until  8  p.  m.,  Sept.  25.  by 
Jas,  Johnstone,  Village  Clerk,  for  drilling 
1,600-ft.    well. 

Gregory,  S.  Dak. — Until  5  p.  m.,  Sept.  14, 
by  F.  M.  Ziebach,  Chairman  Town  Trustees, 
for  constructing  water  works.  Western  En- 
gineering Co.,  Yankton.  S.  Dak.,  are  the  en- 
gineers. 

Lawrenceburg.  Tenn. — Until  Sept.  13.  by 
this  city,  for  constructing  concrete-steel 
water  w'orks  tower  100  ft.  high  and  100.000 
gal.  tank.  W.  G.  Kirkpatrick,  Engineer. 
Jackson.    Miss. 

Excavation — Earth  and  Rock 

Bids  are  asked  on  following  work,  the 
notes      being      arranged      alphabetically      by 

states: 

San  Francisco,  Cal. — Dredging— Until  noon, 
Sept.  26.  bv  Lt.  Col.  John  Biddle.  U.  S. 
Engrs..  1840"  Polk  St..  for  dredging  in  Peta- 
lunia   Creek. 

Washington,  D.  C. — Filling- Until  noon. 
Sept.  14.  bv  District  Commissioners,  for  90,- 
000  cu.  yds.  filling  for  approaches  to  Ana- 
costia  bridge.  Jay  J.  Morrow,  Engineer 
Commissioners. 

Washington,  D.  C.— Dredging— Until  noon. 
Sept.  18.  by  MaJ.  Spencer  Cosby,  U.  S. 
Engrs  ,  for  dredging  in  Occoquan.  Urbana 
and  Carter's  Creek  and  MattaponI  River. 
Va. 

Boone,  la. — Tile  Drain— Until  1  p.  m., 
Sept.  19.  by  E.  F.  Jones.  County  Auditor, 
for  constructing  County  Drain  No.  1,  In- 
cluding 11,941  ft.,  12  to  28  in.  clay  or  ce- 
ment tile. 

Dakotah,  la.— Drain— Until  Sept.  20.  by 
John  Cunningham.  County  Auditor,  for  con- 
structing ditch.  .,    „     „ 

Chicago,  III. — Excavation— Until  J  p,  m.. 
Seiit  16  bv  Board  of  Inspectors.  House  of 
Correction.  ■26th  and  California  Ave.,  for  ex- 
cavation of  30.000  cu.  yds.  of  dry  material 
on  the  grounds  of  the  House  of  Correction. 

St.  Charles.  III.— Drains— Until  11  a.  m.. 
Sept.    IS.   by   C.   W.   Hart.   Sec'y   St.   Charles 
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Si  huol  fur  Boys,  at  iitHce  of  T.  U.  Hurley, 
llill  I'lilly  BIUk..  Chlongo,  for  constructing 
s.N.-^h-in    of    coniifctrd    ilralns. 

Boston,  Mass. -UrcilgltiK  —  Until  noon. 
Sept.  :!0.  by  MiiJ.  K.lw.  Hurr.  V.  S.  Engrs., 
lor  dredging  In   Mystl*-   River,   Mass. 

Bay  City,  Mich.-  Kmbanknu'nt.  —  Until 
iiooM.  Sept.  :;3.  by  John  H.  Itloomslileld. 
EiiKi..  l?uy  County  Hrldgc  t'oinmlssion.  for 
drvil^ilng  or  otherwise  constructing  an  em- 
baiikjnent    eonl:iininB  about   ,'■0.000  cu.   yds. 

Montevideo,  Minn.— Ditch  Work— Until  10 
a.  ni..  Sept.  14.  by  I-".  J.  Ruberius.  County 
Au^litor.     for    constructing    ditch    No.    It. 

St.  Peter,  Minn.— Ditch— Until  ;!  p.  m.. 
Sept.  14.  by  A.  H.  Freeman,  County  Auditor, 
for    constructing    ditch    No.    47. 

Canton,  O. — Ditch— Until  10  a.  m.,  Sept. 
IG.  bv  County  Commissioners,  for  construct- 
ing (iitch;    est.   cost  is  $11,500. 

Memphis,  Tenn. — Ditch— Until  10  a.  m.. 
Srpi.  II.  liv  F.  M.  Gutlirie.  70  Madison  Ave.. 
for  i\ittiii,i;  ■Jo-fi.  canal  across  sand  bar  in 
Wolf    River 

Miscellaneous 

Bids  are  aslced  on  following  woik,  the 
notes  being  arranged  alphabetically  by 
states: 

Mobile,  A,la. — Locks  and  Dams— Until  11 
a.  m..  Oct.  .i.  by  Maj.  H.  Jersey.  U.  S. 
Engrs.,  for  building  locks  and  dams  Nos.  2 
and  ;>.  and  lock-tender's  house,  Tombigbee 
River.    Ala. 

Mobile,  Ala.— Snagboat— Until  11  a.  m.. 
Oct  31.  bv  Maj.  H.  Jervey,  U.  S.  Engrs.,  for 
construction  of  wooden  hull,  stern  wheel 
snagboat. 

Fort  Dupont,  Delaware  City,  Del. — Wharf 
Work— Until  11  a.  m..  Sept.  L'6.  by  Capt.  J. 
L.  Knowlton.  Constructing  Q.  M..  for  recon- 
struction   of   f  I  eight   wharf. 

Wilmington,  Del. — Stone  Jetties — Until 
11  a.  m..  Oct,  3,  by  Maj.  C.  A.  Flagler.  U. 
S.  Engrs..  for  constructing  stone  Jetties, 
Cold  Spiings  Inlet,  N.  J.,  involving  :;So.000 
tons  oC  stone. 

Fort  Dade,  Fla. — Wire  Fence — Until  S  p. 
m..  Oct.  1,  by  Lt.  Turtle,  Q.  M.,  for  con- 
struction   of    woven    wire    fence. 

Indianapolis,  Ind. — Dam  Repairs— Until  10 
a.  m..  Sept.  JO.  by  Park  Commissioners,  for 
repairing    apron    to    Riverside    Park    dam. 

St.  Paul,  Minn. — Cleaning  Out  Weeds— 
Until  10  a.  m.,  Sept.  16,  by  Edw.  G.  Krah- 
mer.  County  Auditor,  for  cleaning  out 
weeds,  raud.  etc..  fiom  3  lakes,  12  acres  in 
all. 

Kansas  City,  Mo.— Tree  Planting— Until 
11  a.  m..  Sept.  19.  by  E.  A.  Harper,  City 
Engr..    for   planting    trees. 

Roswell,  N.  M. — Concrete  Work. — Until 
Sept  IS,  bv  Arthur  J.  Stevens.  Lock  Box 
45.  for  constructing  8,000  ft.  of  concrete 
ditch. 

Cincinnati,  O.— Dredge— Until  2  p.  m., 
Sept.  30.  by  Maj.  J.  G.  Warren,  U.  S.  Engrs., 
for  constructing  dredge.  Information  may 
be  obtained  from  W.  H.  McAlpine,  Asst. 
Engr.,    Frankfoit.    Ky. 

Pittsburg,  Pa. — Monument — Until  noon, 
Sept.  27.  by  F.  P.  Booth,  County  Controller, 
for  construction  of  Allegheny  County  Sol- 
diers' Memoiial;  certified  check  for  Jo, 000. 
Plans,  etc.  with  County  Engineer,  Room  25. 
Court    House. 

Philadelphia,  Pa.— Dredge— Until  2:30  p. 
m..  Sept.  30.  by  Maj.  J.  C.  Sanford,  U.  S. 
Engrs,.  for  coiistructing  steel  hull,  16  in. 
pump  dredge,  for  Savannah  River. 

Reading,  Pa.— Subway— Until  2  p.  m,.  Sept, 
25,  by  Caleb  Weidner,  City  Clerk,  for  sub- 
way under  P.  &  R.  Ry.  track  at  Spring  St. 
Certified  check  for  $15,000  required.  Elmer 
H.    Beard,    City   Engineer. 

Charleston,  8.  C— Street  Lighting- Until 
noon.  Nov,  15,  bv  Don  Simons.  City  Elec- 
trician, for  stieet  lighting  for  terms  of  one. 
two   or   four   years. 

Vancouver  Barracks,  Wash. — Coal  Sheds. 
Scale— Until  U  a,  m..  Sept.  25,  by  Con- 
structing Q.  M..  for  construction  of  two  coal 
sheds  and  rallioad   track  scale. 

Ashland,  Wis.— Electric  Plant— Until  10  a. 
m..  Sept.  14,  by  Board  Public  Works,  for 
constructing  dam.  light  and  power  works 
and  transmission  system.  James  Phillips. 
City    Engr. 

Materials.  Machines.  Supplies.  Tools,  Etc 

Bids  are  asked  for  the  following,  the 
iMites  being  arranged  alphabetically  by 
states: 

Mare  Island,  Cal. — Brick.  Pump.  Etc.— 
Until  10  a.  m..  Oct.  1.  by  Bureau  Supplies 
and  Accounts.  Washington,  D.  C.  for  fur- 
nishing at  local  navy  yard,  fire  brick,  steam 


pump,  belting,  etc..  under  Schedule  2S?,,  and 
iish.  boat  knei'H.  bur  steel,  iiig  lion  under 
Schedule  .*!>»». 

New  London,  Conn. — Generating  Sets— 
Until  noun.  Sepl,  :iO,  by  Muj.  Hairy  Taylor, 
U.  S.  l.'ngis..  lor  furnishing  40  oi  more  25 
K.  W.  electric  generating  sets,  <  acli  con- 
sisting ot  gasollne-drlvcn  multiple  cyilnder 
vertical  engine  direct  connected  to  d,  c. 
generator. 

Washington,    D.  C— X»neumatlc  Tools,   Etc. 

—  Until  lu::iu  a,  m.,  Sept.  IS,  by  H.  F. 
Hodges.  General  I'urchaslng  OtHi-ei-.  Isth- 
mian Canal  Commission,  lor  furnisiiing  un- 
uer  tiicular  ySi,  steam  riveting  machine, 
pneumatic  tools  and  hoist,  electi  Ic  drills, 
nose.    etc. 

Washington,  D.  C— Tugboat— Until  10:30 
a.  ni..  bupt,  12.  by  H.  i- .  Hudges.  Gen. 
I'urcliasing  Ollicer.  Isthiniaii  Canal  Com- 
missiciii.    iiir   a    tug    boat   under    Circular   390. 

Washington,    D.    C. — Ties.    Milling    Cutlers 

—  Until  lu:30  a.  m.,  Sept.  17,  by  Bureau  Sup- 
plies and  Accounts.  Washington.  U.  C,  lor 
uirnisning  at  local  navy  yaru  Schedule  271 — 
ties   and    Schedule    2','i-    milling    cutlers. 

Washington,  D.  C. — Launch.  Hammers, 
Bolts.  Lie, — Until  10:30  a,  m,.  Oci,  5,  by 
H,  !•.  Hodges.  Gen,  Purchasing  onicer. 
Isthmian  Canal  Commission,  lor  furnisning 
launch,  steel  lacks  lor  steam  shovels,  tin- 
ners machines  and  tools,  splaying  ma- 
chines, hose,  asbestos  cement,  pole  cross 
arms,  glass  insulators,  maciiine  boils,  riv- 
ets, colters,  hooKs  and  eyes,  nails,  screws, 
tacks,  wire  gaskets,  wire  netting.  steel, 
bridge  reameis,  wrenches,  hammeis.  screw- 
driveis,  nail  pullers,  saw  brusties,  buckets, 
pulleys,   etc.,   all  under   Canal  Circular  SKI. 

Jacksonville,  Fla. — Generator.  Elc— Until 
noon,  Oct.  4  ,by  R.  N,  Ellis,  Superintendent 
City  Plant,  for  furnishing  and  jilacing  one 
1.500  K.-W.  sleum  tuibo  generator  and  a 
.10    K.-W.    motor-driven  exerter. 

Chicago,  111. — Electi  ic  Light  Wile— Until 
11  a.  m..  Sepl.  20,  by  William  Carroll,  City 
Electrician,  City  Hall,  lor  turnishing  125 
miles  ot  No.  6  B.  Ai  S.  gauge,  triple  braid, 
weatherproof,     copper-lined     wire. 

Annapolis,  Md.— Machinery— Until  10  a, 
m..  Sept,  17,  by  Bureau  Supplies  and  Ac- 
counls,  Washington,  D.  C  tor  furnishing 
at  Navai  Academy,  under  Schedule  273,  core 
making  machine,  sterilizer,  sand  sifter,  band 
saw  machine,  jig  saw,  lathe,  air  compres- 
sor,  sand   papeiing   machine. 

Wyandotte,  Mich. — Boiler.  Generator,  Etc. 
— Until  S  p.  m.,  Sepl.  17,  by  J.  G.  Pinson, 
Sec'y  Bd.  Pub.  Wks.,  for  furnishing  300-hp. 
water  tube  boiler,  24o-k.-w.  generating  unit, 
complete,  generator  panel,  feeder  panel  and 
series    enclosed    a.     c.    arc    lamp    system. 

Reading,  Miss. — Arc  Lamps — Until  noon, 
Sepl.  16.  by  Gilmaii  L.  Parker.  Chairman 
Committee,  for  furnishing  140  arc  lamps  for 
municipal  light  plant.  Kichard  D.  Kimball 
Co.,    Engineers,   6   Beacon  St.,    Boston,    Mass. 

Portsmouth,  N.  H. — Sheaves— Until  10  a. 
m.,  Sept.  17,  by  Bureau  Supplies  and  Ac- 
counts, Washington.  D.  C,  lor  furnishing 
at  local  navy  yard,  under  Schedule  277,  me- 
tallic   bushed    sheaves. 

Albany,  N.  Y.— Asphalt  Blocks— Until  3  p. 
m..  Sept.  16.  by  Isidore  Wachsnian,  Clerk 
Board  Contract  and  Supply,  for  16,000  as- 
phalt  blocks   for   Bureau   of  Streets. 

Rochester,  N.  Y.— Electi  ic  Plant— Until 
Sept.  30.  by  Commissioners  of  Building  of 
Monroe  County,  G.  L.  Meade,  Chairman,  for 
furnishing  and  installing  electric  light  plant 
for    court   house. 

New  York,  N.  Y. — Cement.  Electrical  Sup- 
plies, Elc. — Until  10  a.  m,,  Sept.  17,  by  Bu- 
reau Supplies  and  Accounts.  Washington, 
D.  C,  for  turnishing  at  local  navy  yard, 
naval  supplies  among  which  aie  the  follow- 
ing: Schedule  270,  fuses,  electrical  supplies, 
Portland  and  linoleum  cement,  block  pins 
and    sheaves,    lumber,    pipe   fittings,    etc. 

Pittsburg,  Pa. — Lumber — Until  noon.  Sept. 
16.  by  F,  v.  Booth,  County  Controller,  for 
furnishing  150,000  ft.  B.  M.  white  oak  road 
plank. 

York,  Pa. — Paving  Brick— York  Street  Ry. 
Co.  is  asking  bids  for  furnishing  f.  o.  b., 
Hanover,    250.000    paving    brick. 

Norfolk,  Va. — Hoist.  Blocks.  Etc.— Until 
10  a  m.,  Sept.  17.  bv  Bureau  Supplies  and 
Accounts,  Washington,  D.  C.  for  furnish- 
ing at  local  navy  yard,  naval  supplies  among 
which  are  the  following:  Schedule  271,  chan- 
nels, eye  bais.  hoist  engines;  Schedule  277, 
steel  bolts  and  nuts,  copper  rivets,  engine 
lathe,  pipe  littings,  copper  nails,  turn-buck- 
les, anvils,  chisel  bais,  etc,  tiles,  forges, 
hammers,  screws,  steel  wire  brushes,  hack- 
saw blades,  twist  drills,  pipe  taps,  pulley 
blocks,    hardware   and   tools. 


CONTRACTS  LET, 

The  follou'ln^  contract..*  !mv.r  been  let  re- 
:ently: 

San  Diego,  Cal.  -Kailrouil  <;radlnK —  U<:n- 
dell  Fiazier  A:  Co..  San  Ulcgo.  first  contract 
for  grading  San  Diego  «:  .Arizona  R  R.,  from 
San    Ulego    to    Yuma,    Ariz 

CarmI,    111. — Si.-wer— K     P.    Winner,    I'armi. 

:it    $3.9S7. 

Marseilles,  III. — School  Building  -Krauf  & 
llcilT,    .Marseilles. 

McHenry,  III.— Kcluforced  Concrete  Bridge 
-Continental  Bridge  Co..  Monadnock  Block. 
Chicago,   at   $1,060. 

Mollne,  111.— Street  W'ork— The  Til-Clty 
Construction  Co..  for  grading,  draining  and 
brick   paving   of   7th    Ave.,   at  $7,750. 

Quincy,  III. — Street  Work— Henry  Huni- 
mert,  for  grading  Vine  St,,  at  29  cents  a 
eu.    yd. 

Indianapolis,  Ind. — Street  Work— The  Hoos- 
ier  Construeti.iM  Co..  for  bitulithic  road- 
way  on   3Uth    St. 

Indianapolis,  Ind.— Street  Work — The  In- 
dianopoli.'5  Construction  Co..  Indianapolis, 
for   brick   paving  using  Portland  cement. 

Indianapolis,  Ind. — Sewer — The  Sheehar> 
Construction  t'o..  Indianapolis,  local  sewer 
in    Central    Ave. 

Mt.  Vernon,  Ind. — Road  Construction— The 
Ml.  Vernon  Construction  Co..  Mt.  Vernon. 
building  giavel    road  at  $12,000. 

Bloomfield,  Ind. — Sewers — Hamilton  &  Co.. 
Chicago.    III.,    5    miles   sewers   at   $20,080. 

Goshen,  Ind. — Street  Wark— W.  W.  Hatch 
&  Sons,  Goshen.  iTiac;id;uTiizing  several 
streets. 

Burlington,  la. — School  Building — H.  Pier- 
son   &   Son,    Burlington,   at   $20,000. 

Des  Moines,  la. — Reinforced  .  Concrete 
Bridge— The  Marsh  Bridge  Co.,  Des  Moines. 
at   $124. Sou. 

Manchester,  la.— Sewer— Hutchinson  &  At- 
water.    Manchester,    at    $1,600. 

Norway.  la. — School  Building— Theod.ir-- 
Stark.  Norway,  new  high  school  building  at 
$11,000. 

Ottumwa,  la. — Sewage  Disposal  Plant — P.. 
C.   De   La   Hunt,    Cedar  Rapids,   at   $13,995. 

Garnett,  Kas. — Electric  Light  Plant— Jo- 
seph Carey.  Garnett.  20  year  contract  to 
construct    and   maintain    electric    light   plant. 

Leavenworth,  Kas.— Street  Work-^O.  C. 
Chapin,  Leavenworth,  brick  paving  on  sev- 
eral streets, 

Syracuse,  Kas. — Railroad  Station — C.  A. 
Fellows.  Topeka,  new  station  and  eating 
house   at   S54,000. 

Louisville,  Ky.— Sewer— R.  L.  Clark  &  Co.. 
Louisville,  Happy  Hollow  concrete  sewer  at 
$26,000. 

Alexandria,  La. — Library  Building— Cald- 
well Bros.,  Abbeville,  new  Carnegie  Library 
at  $12,511. 

Milford,  Mass.— Sewer— Signore  &  De 
Santis,    Boston,    at    $13,884. 

Port  Huron,  Mich. — Sewer— Christie  Wal- 
ter. Fort  Huron.  3.000  ft.  of  sewer  for  Port 
Huron   Engine   .&  Thresher  Co. 

Bagley,  Minn. — Bridge — Minneapolis  Bridge 
&  lion  Co..  Minneapolis,  across  Clearwater 
River  at  $1,000. 

Hastings.  Minn. — Water  Supply— S.  Swen- 
son  Artesian  Well  Co.,  Minneapolis,  drilling 
artesian   well. 

Kansas  City,  Mo. — Street  Works — The 
Parker-Washington  Co.,  paving  McGee  St. 
with   asphalt  at   $2.05   a  sq.   yd. 

Albany.  N.  Y.— Railroad  Shop — R.  Richard 
.&  Son.  Utica.  general  contract  for  N.  Y. 
Central    shop    at    West    Albany. 

Rochester,  N.  Y Electric  Railroad  Con- 
struction—Summers, McDoniUd  &  Winters. 
New  York  Citv.  building  Dunsville  and  Hor- 
ncll  extension  for  Rochester,  Corning  and 
Elmira  Traction  Co. 

New  York,  N.  Y. — Ashokan  Dam  and  Res- 
ervoir—Winston &  Co..  American  Bank  Bldg.. 
Richmond,    Va.,    at    $12,600,000. 

Canton,  O. — Sewers— C.  V.  Sommer.  Can- 
ton, the  Meyer  Ave.  and  West  North  St. 
sewers.— Natural  Gas  Co.,  Canton  sewer  on 
Harter   Ave. 

Cincinnati,  O. — Viaduct— Evan  E\'ans,  Cin- 
cinnati, leconstruction  of  Harrison  Ave., 
viaduct,    at    $18,655. 

Dayton,  O.— Street  Work— Al.  Wroe  &  Son. 
Dayton,   cement  paving,  at  $1,856. 

Mansfield,      O. — Sewer — Thomas     Hildreth. 
Manslield.    sanitai-y   sewer   on    Stewart   Ave. 
Springfield,   O. — Railroad   Station— John   D. 
Raeder.    Sprinf:lleld.    new    Pennsylvania    sta- 
tion. 
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Oklahoma  City,  Okla. — Bridges — C.  G.  Lan- 
don.  Oklahoma  City,  bridges  in  Woods  Coun- 
ty at  JIS.OOO. 

Norristown,  Pa. — Road  Work — Theobald 
Haish.    Norristown,    2    miles   macadam   road 

at   $15,000. 

Philadelphia,  Pa. — Manufacturing  Plans — 
The  William  Steele  &  Sons  Co.,  2  large  man- 
ufacturing  plants  at   $100,000. 

Nashville,  Tenn. — Sewer.  T.  V.  Barns- 
field,  at  $1,339. 

Brownsville,  Tex. — Water  Works  and  Elec- 
tric Light  Plant — Henry  C.  Ellen,  Jr., 
Brownsville. 

Center,  Tex. — School  Building — A.  T. 
Fleshman  and  E.  H.  Barron,  Center,  build- 
ing new  school   house. 

Galveston,  Tex. — Street  Work — Kelso  & 
Vautiin.  brick  paving  the  Boulevard  at  $1.60 
per  sq.   yd. 

Central  la,  Wash. — Sewer  System — The 
Northwest  Bridge  Co.,  Tacoma,  trunk  sewer 
system    at   $:2,150. 

Bolington,  W.  Va. — Union  Station — The 
Enterprise  Construction  Co.,  Elkins,  to  build 
union    station    at    $20,000. 

M.  &  K.  Junction,  W.  Va. — Union  Station 
— R.  B.  Brown.  Masontown,  union  station  for 
the  M.  &  K.  and  the  B.  cS:  O.  R.  R.'s. 

De  Pere,  Wis. — Sewer — Albert  Luskins,  De 
Pere.  at  25c  per  ft.  for  12  and  IS  inch  pipe 
and   20c   per   ft.    for   S   inch   pipe. 

Milv»aukee,  Wis. — Street  Work — Hase  & 
Weiber.  Milwaukee,  sandstone  paving  on  7th 
at  $3.13  a  sq.  yd.  and  granite  paving  on  oth 
St.    at   $3.09    a   sq.    yd. 

North  Milwaukee,  Wis. — Sewers — F.  E. 
Kaminski.  Berlin,  laying  vitritied  pipe  sew- 
ers at  $11,950. 

Racine,  Wis. — Sewers — Hans  Hanson,  Ra- 
cine, lowering  and  enlarging  sewer  on  Wash- 
ington  -\ve. 

Fort  Dodge,  la. — School  Building — G. 
Proschhold.  i-ort  Dodge,  rebuilding  high 
school   at    $38,285. 

Iowa  City,  la. — Street  Work — Bradley  & 
Lehmann,  iowa  City,  paving  and  macadam- 
izing. 

Mason  City,  la. — Street  Work — George  Ga- 
bler.   Mason    City,   paving  at   $40,000. 

Woodward,  la. — Church  Building — W.  A. 
Drennan,  Des  Moines,  new  Methodist 
Church    building. 

Humboldt,  la. — Library  Building — Mayer 
Bros.,    Humboldt,    la. 

Springfield,  Mass. — Electric  Light  Plant — 
The  Aterthaw  Construction  Co.,  S  Beacon 
St..  Boston,  addition  for  United  Electric 
Light    Co. 

Rutherford  (Harrisburg  P.  O.),  Pa. — Light, 
Heat  and  Power  Plant.  Augustus  Wildman, 
Harrisburg. 

Aliqulppa,  Pa. — Steam  Pipe  System — The 
Pittsburg  Valve.  Foundry  &  Construction 
Co.,  Pittsburg,  for  power  house  of  Jones  & 
Laughlin   Steel   Co. 

Gadsen,  Ala. — Producing  Furnaces — The 
Laclede  Fire  Biick  Co..  St.  Louis,  Mo.,  for 
the  Tri-City   Gas   Co.,   at   about   $10,000. 

Langdale,  Ala. — Water-wheels,  Etc. — The 
Globe  Iron  Woiks  Co..  Dayton.  O..  for  the 
power  plant  of  the  West  Point  Mfg.  Co., 
West  Point.  Ga..  and  The  Westinghouse 
Electric  &  Mfg.  Co.,  Pittsburg.,  for  electri- 
cal  machinery. 

BiloxJ,  Miss.— Electric  Lighting— The  Gulf- 
port  &  Mississippi  Traction  Co..  to  light  city 
with  electricity  for  10  years. 

Fayetteville,  Tenn. — Concrete  Dam — The 
Nashville  Concrete  Co.,  Nashville,  across  Elk 
River  at   $7,000. 

Tecumseh,  Neb. — Electric  Light  Plant — 
Buckeye  Engine  Co.,  Salem.  O.,  Westing- 
house  Electric  &  Mfg.  Co.,  Pittsburg,  Pa., 
English  Iron  Works,  Kansas  City,  Mo.. 
Western  Electric  Co.,  Kansas  City,  Mo.  To- 
tal  cost   $16,000. 

Billings,  Mont. — Power  Plant — The  Iowa 
Construction  Co..  Oskaloosa,  la.,  for  the 
Billings   Heating    Co.,   at   $67,400. 

Battleford,  Sask. — Electric  Power  Plant — 
The  James  Stuart  Electric  Co.,  Winnipeg, 
Manitoba. 

Mlllbury,  Mass. — Bridge — The  Berlin  Con- 
struction Co..  across  Blackstone  River  at 
South   Main   St. 

Lenoir  City,  Tenn. — Concrete  Bridge — 
Moreland  &  Moses,  Knoxville.  arch  across 
Town   Creek. 

Fond  Du  Lac,  Wis. — Bridge — Scoris  Bros., 
Milwaukee,    bridge  at  Johnson   St. 

Luverne,  Minn. — Bridge — P.  N.  Gillham, 
bridge  across  Rock  River  at  $3,430. 

Pateros,  Wash.— Bridge— J.  W.  Quigg,  250 
ft.  steel  bridge  across  Methow  River  at  $13,- 
754. 


Orovllle,  Cal.— Bridge— Pacific  Construction 
Co.,  city's  span  of  Feather  River  bridge  at 
$6,500. 

Ft.  William.  Ont.— Bridge— Wiley  &  Bel- 
four,  Ft.  William,  bridge  substructure  at 
about    $150,000. 

New  York,  N.  Y.— Building— Mare  Edlltz 
&  Son,  ISO  Fifth  Ave..  7  story  club  build- 
ing at  about  $300,000. 

New  York,  N.  Y. — Bank  Building— John 
Peirce  Co..  Lenox  Ave.  and  45th  St.,  New 
York,  at  $125,000. 

Albany,  N.  Y. — Buildings— A.  E.  Stevens, 
BingUamton.  construction  of  N.  Y.  State 
Normal    College. 

Negaunee,  Mich. — School  Buildings — L.  E. 
Chausee,   >;egausee,   new   high  school. 

North  Chicago,  III. — Buildings — The  North- 
ern Construction  Co.,  Milwaukee,  Wis.,  12 
buildings  at  the  naval  training  station  at 
$370,000. 

Fort  Smith,  Ark. — Building — The  Manhat- 
tan Construction  Co..  New  York.  6  story 
concrete    hotel    building    at    $160,000. 

San  Francisco,  .Cai. — Building — The  Thomp- 
son-Stairett  Co..  2053  Suiter  St.,  San  Fran- 
cisco. 3-story  building  for  D.  Samuels  Lace 
House   Co.    at   $300,000. 

Pawtucket,  R.  I. — Water  Supply— Wil- 
marth  &  McKiUop.  Pawtucket,  pumping  stat- 
tion  for  water  works  at  $42,120. 

Auburn,  N.  Y. — Water  Supply — The  Trump 
Mfg.  Co.,  for  constructing  water  wheels  at 
$4,500. 

Vienna,  Ga. — Water  Supply — Walton  & 
Wagner.  Atlanta,  construction  of  water 
woiks   at    $16,100. 

Fond  Du  Lac,  Wis.— Water  Supply— S.  H. 
Cole,  for  constructing  gravity  intake  water 
woiks   system  at  $20,000. 

Coleraine,  Minn. — Water  Supply — A.  G.  Os- 
man.  Duluth.  water  works  and  sewerage 
system   at    $130,000. 

Sonesteel,  S.  D. — Water  Supply — C.  E. 
Haakinson,  Sioux  City,  la.,  constructing  wa- 
ter works   at   $16,000. 

Brownsville,  Tex. — Water  Supply  —  The 
Ameiican  Light  &  Water  Co.,  tor  municipal 
water  woiks  and  electric  light  systems  at 
$65,940. 

Tacoma,  Wash. — Water  Supply — B.  W.  Kib- 
ler,   laying  water   mains  at  $28,730. 

San  Diego,  Cal. — Water  Supply — Robt. 
Sherer  &  Co..  Lus  Angeles,  improvement  of 
water  works  sj  stem  at  $150,000. 

PROJECTED  WORK. 
Railroads. 

Items   Arranged   Alphabetically   by   States. 

Pine  Bluff,  Ark. — Thomas  A.  Bell  Con- 
struction Co.,  Kansas  City,  Mo.,  is  making 
suIve^'s  for  determining  loadbed  of  Pine 
Biuft  "North  &  Soutn  R.  R. 

Crowley,  Ala. — Alabama.  Florida  &  Gulf 
R.  R.  has  been  incoiporated,  and  proposes 
to  build  a  line  from  this  place  to  Chipley, 
Fla.,  120  miles.  Several  lumber  companies, 
among  which  is  the  Alabama  &  Florida  Lum- 
ber  Co..    are   interested. 

San  Diego,  Cal. — Actual  construction  work 
is  to  be  Legun  soon  on  the  San  Diego  & 
Arizona  R.  K.,  from  this  city  to  the  Impe- 
rial Valley,  Yuma.  Ariz.  'the  first  grad- 
ing contract  has  been  let  to  Rendail,  Frazier 
&  Co..  San  Diego,  and  other  contracts  are 
to  be  let  as  fast  as  right  of  way  can  be  se- 
cured. 

Byers,  Ind.  T. — It  is  announced  that  Chi- 
cago, Rock  Island  &  Pacific  R.  R.  will  build 
an  extension  from  Waui  ika  to  Byers,  con- 
necting with  the  branch  now  in  operation 
between   that  place  and    Wichita   Fahs,    Tex. 

Sulphur,  Ind.  Ter. — Surveys  for  the  Sul- 
phur. Coalgate  &  South  Eastern  Ry.,  char- 
tered to  be  built  from  this  place  eastward  to 
Paris,  Tex.,  have  been  completed  through 
the  lands  of  Chicasaw  Nation.  It  is  thought 
the  road  is  to  be  an  eastern  extension  of 
A.  T.  &  S.  Fe. 

Topeka,  Kan. — Preparations  are  now  being 
made  at  Chicago  headquarters  of  Chicago, 
Rock  Island  <Sr  Pacilic  R.  R.  to  let  the  grad- 
ing contract  for  the  proposed  double  track 
between  'lopeka  and  Mchailand.  The  work 
will  be  divided  into  two  divisions:  Topeka 
to  Maple  Hill,  and  Maple  Hill  to  McFarland. 
The  contract  for  grading  the  first  division 
will   be   let,   it   is  said,   within  two  weeks. 

Lincoln,  Neb. — According  to  reports  from 
this  city  incoi-poration  papers  are  to  be  tak- 
en out  here  for  a  railroad  to  extend  fiom 
the  northern  part  of  Nebiaska  to  the  Gulf 
of  Mexico.  The  report  states  that  the  neces- 
sary capital  tor  construction  of  the  road  Is 
practically  assured.  Edw.  T.  Roemer,  C. 
E.,  177  E.  93d  St.,  New  Yolk  City,  is  said 
to   be   interested. 


Buffalo.  N.  Y.^<;ood  progress  is  being 
made  with  surveys  for  Buffalo,  Rochester 
&  Eastern  R.  R..  which  Is  to  run  from  Buf- 
falo to  Troy,  and  it  is  probabli'  that  a  hear- 
ing on  the  proposed  route  will  be  held  this 
month  before  the  Public  Utilities  Commis- 
sion. Olflceis  of  the  road  aie:  R.  D.  Gll- 
lett,  President,  and  Archie  D.  Robinson, 
Secretary. 

Oklahoma  City,  Okla. — McAlester  South- 
ern Ry.  Co.,  capitalized  at  $5,000,000,  has 
been  granted  charter  in  Indian  Territory.  It 
proposes  to  build  a  road  250  miles  long  from 
Salllsaw,  in  the  Chlck.isaw  Nation,  In  a 
southwesterly  direction  to  McAlester;  thence 
southwest  to  east  boundary  line  of  Comanche 
County  and  thence  southeast  to  point  in  Red 
River  in  above  county.  C.  W.  Dawley.  Mc- 
Alester, Ind.  Ter..  and  J.  N.  Graves,  Okla- 
homa City,  are  interested. 

Beaumont,  Tex. — Advices  from  this  place 
state  that  the  Atchison,  Topeka  &  Santa  Fe 
R.  R.  is  to  connect  up  its  Beaumont  prop- 
erties with  Houston.  To  do  this  a  cutoff  Is 
to  be  at  once  constructed  fiom  Siowell 
through  Anahuac  and  WalllsvlUe  to  Hous- 
ton. 

Dallas,  Tex. — The  first  construction  con- 
tracts are  to  be  let  shoitly.  it  Is  said.  foJ 
the  Peoples'  Ry.,  which  proposes  to  build 
a  line  from  Dallas  to  Leesville.  La.  J.  M. 
Howe,    Tyler,   Tex.,   is  Chief   Engineer. 

Fairmont,  W.  Va. — Fairmont  Southern  R. 
R.  Co.  has  been  chartered  and  proposes  to 
construct  a  railroad  from  Bellington,  VV.  Va.. 
to  PitLsburg,  Pa.,  225  miles.  Among  those 
Intel  ested  are  Benjamin  F.  Overholt.  Scott- 
dale,  Pa.;  Chas.  "F.  Winters,  PhllUppi,  W. 
Va.,   and   W.   H.   Conaway,   Fairmont. 

Electric  Railroads. 

Items   Arranged   .-Mphabetically   by    States. 

Quitman,  Ga. — The  Quitman.  Valdosla  & 
Thomasville  Railway  &  Power  Co.  has  been 
chartered  to  build  an  electric  railway  from 
Quitman  to  Valdosta  and  Thomasville.  45 
miles.  Grading  has  been  commenced  from 
Quitman    east. 

Davenport,  la. — Preliminary  surveys  hava 
been  started  for  the  projected  Davenport- 
Manchester  interurban  line.  W.  H.  Kimball 
Engineeiing   Co.    are    the    Engineers. 

Fort  Madison,  la. — Work  on  grading  for 
the  electric  railway  of  the  Mississippi  Valley 
Electric  Co.  has  already  been  stai  ted  and 
it  is  hoped  to  have  the  grading  of  the  en- 
tire line  completed  by  December.  T.  E. 
Luttgerding,  Eldorado,  Kans.,  is  the  con- 
tractor. 

Peoria,  III. — Peoria  Ry.  Co..  S.  L.  Nelson, 
Manager,  proposes  to  rebuild  its  car  lines 
on   Adam   St.    and   Main   St. 

Marengo,  III. — C.  A.  Spenny  and  E.  B. 
Hariing,  Columbus,  C,  aie  reported  to  be 
promoting  a  project  for  constructing  electric 
railway  between  this  place  and  Sycamore. 

Gary,  Ind. — The  street  railway  franchise 
recently  granted  here  is  stated  to  have  been 
transfer]  ed  to  the  Chicago  &  New  Y'ork  Air 
Line  Co.  Press  reports  quote  J.  D.  Price, 
Indianapolis,  and  piesident  of  the  construc- 
tion company  allied  with  the  Air  Line  Co., 
as  stating  the  company  planned  to  build  the 
Gary  and  Interurban  line  withing  the  next 
six   months. 

Parsons,  Kan. — A  company  has  been  or- 
ganized to  take  over  the  interurban  projects 
promoted  by  Robert  G.  Rawlings.  Chanute, 
Kan.  It  is  proposed  to  build  a  system  of 
interurban  lines  connecting  Parsons.  Cher- 
ryvale,  Coffeyville,  Independence  and  Cha- 
nute. Constiuction  work,  it  is  said,  will  be 
started  at  once  at  Parsons.  Wm.  B.  Hen- 
derson. Kemper  Bldg.,  Kansas  City,  Mo.,  is 
interested. 

Hubbard,  Mo. — The  St.  Joseph,  Excelsior 
Springs  &  Lexington  Ry.  Co..  has  been  In- 
corporated and  proposes  an  electric  rail- 
way from  Excelsior  Springs  to  Hubbard, 
six  miles.  Dr.  G.  P.  Lingenfelter,  Denver, 
Colo.,  and  David  C.  Finley,  N.  Y.  Life 
Bldg.,  Kansas  City,  Mo.,  are  among  those 
interested. 

St.  Joseph,  Mo. — P'inal  sur\'eys  are  prac- 
tically completed  for  the  proposed  interur- 
ban fine  of  the  St.  Joseph  &  Nodaway  Val- 
ley Ry.,  an^  it  is  expected  that  construc- 
tion contracts  will  be  let  shortly.  Ira  Wil- 
liams.   Savannah,    Mo.,    is    president. 

BemidjI,  Minn. — Route  for  street  ra:  .'.'ay 
which  is  to  te  built  heie  has  been  selected. 
C.  C.  Gowran.  Grand  Forks.  N.  Dak.,  and 
Fred   Fulton,    Chicago.   111.,    are   interested. 

Princeton,  Ind. — Blueprints  have  been 
prepared  of  the  proposed  extension  of  the 
Trenton.  Lawienceville  &  Piinceton  R.  R.. 
from  Princeton  to  SomerviUe.  It  Is  prob- 
able that  the  line  will  be  extended  from 
SomerviUe  to  Mendham  and  Morristown. 
with   a    possible   branch    to   Lake   Hopalcong. 

Buffalo,  N.  Y. — The  Crosstown  Street 
Railway  Co.,  will  extend  Its  line  half  a  mile 
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from  easlprly  limits  of  Huffulo  to  Pine  Hill 
lio:id. 

Mercer,  Pa. — It  is  txiKCtid  thai  work  will 
be  starti'd  shortly  on  the  i-onsi ruction  of 
a  nuw  trolley  line  between  this  place  and 
Greenville.  The  Mercer  Construction  Co.. 
recently  incorporated  by  T.  1'.  Flier,  of 
Merci  I,  Sylvester  Downs  of  Greenville,  and 
otiiir.s,    will   do   the   work. 

Newcastle,  Pa. — B.  E.  Cutler,  Grove  City, 
I'a..  Is  promoting  a  project  for  the  construc- 
tion of  an  electric  line  from  Newcastle  to 
Kranklin.    f'l    miles, 

Ashevllle,  N.  C. — Sutveys  have  been  com- 
lilcteil.  riK'il  of  way  secured  and  suHlcient 
capii:ii  olitalned,  it  is  said,  to  assume  the 
building  of  the  elccti  ic  line  of  the  Ashe- 
vllle &  Hendersonviiie  R.  K.  Co.  The  road 
will  be  JO  iniles  long,  and  estimated  cost  of 
entire  work  is  set  at  $300,000.  C.  E.  Van 
Hlblier.  New  York  City.,  will  superintend 
llie    construction   work. 

Electric  and  Gas  Plants. 

Jiems   Arranged    .Mphabctically   by    States. 

Montezuma,  Colo. — Montezuma  Power  & 
l.leht  Co..  capitalized  at  $50,000,  has  been 
incorporated  by  Geo.  L.  Nye.,  B.  P.  Morn- 
son    and    H.    W.   Wagner. 

Hartford,  Conn. — An  addition  will  be  built 
to  power  house  of  Hartford  Electric  Light 
Co 

Decatur,  Ala. — Inprovements  costing  about 
$7r..O(io  will  be  made  to  plant  of  Uecatur 
LiKlit.     I'ow.-r    it    Fuel    Co-. 

Davenport.  (a.— Independent  Power  & 
Light  (  u..  Davenport,  will  erect  a  power 
station. 

Chandlersville,  111. — Franchise  for  in- 
stallation of  electric  plant  in  this  place 
lui.s    been    granted    to    F.    P.    Schaaf. 

Marlboro,  Mass.— Plant  of  Marlboro  Elec- 
tric Co..  is  to  be  improved  at  cost  of  about 
$170,000.    it    is    stated. 

Eldorado,  Mo.— Plant  of  Eldorado  Springs 
Electric  Light  &  Power  Co.,  recently  dam- 
aged  by   fire,   will  be  rebuilt. 

Moberly,  Mo.— Wabash  R.  R.  will  install 
electric  liglit  plant  at  Its  shops  m  this 
city. 

Savannah,  Ga. — Installation  of  electric 
lishl  plant  at  municipal  waterworks  station 
is"    said    to    be    under    consideration. 

Fargo.  N.  Dak. — Plans  have  been  prepared 
for  enlargement  of  power  plant  of  Union 
Light.  Heat  &  Power  Co.  Estimated  cost 
is   $30,000. 

Omaha,  Neb. — Special  election  may  be 
called  to  vote  on  issuing  $1,500,000  of  bonds 
for    ccnistruciion    of    a    municipal    gas    plant. 

Bethlehem,  N.  H. — Controlling  interest  in 
Bethlehem  Electric  Light  Co.  has  been  pur- 
chased In  Ur.  G.  H.  Morrison,  Whitefleld, 
N.   H. 

Canajoharie,  N.  Y.— Montgomery  Electric 
Light  A.-  Power  (?o.  will  eiect  a  new  sub- 
station   on    West    Main    St. 

Larchmont,  N.  Y. — The  Larclimont  Yacht 
Club  will  soon  install  its  own  electric  light 
■  ilaiu. 

Fort  Worth,  Tex. — Northern  Texas  Trac- 
aon  Co.  will  enlarge  its  power  house  at 
aaiulley.  Atiout  $1.">0.000  will  be  expended 
for    eiitiipment    and    improvements. 

Elkins,  W.  Va. — The  Elkins  Electric  Ry. 
Co.  is  lonsideiing  a  project  for  securing 
power  from  the  Cheat  River  by  building  a 
12-mile  pipe  line. 

Sewers. 

Items   Arranged   Alphabetically   by    States. 

Paragould,  Ark. — Sewer  system  to  cost 
$40,000  is  to  be  installed  for  this  city.  \V. 
K.  Palmer  Co.,  Kansas  City.  Mo.,  are  the 
engineers 

Alamosa,  Colo, — Plans  are  being  drawn 
lor    sewer   system    for    this    place. 

Charlton,  la. — Several  new  sewers  are 
proposed. 

Marshalltown,  la.— A  Li-mile  sewer  cost- 
ing   ?L'.'"i"    is    to    be    constructed. 

Parkersburg,  la. — Council  has  ordered 
construction  of  18-in.  sewer.  W.  T.  Evans, 
Clerk. 

Wapello,  la. — Sewers  to  cost  $B,.50O  are 
proposed.      E.    F.    Christie,    City    Recorder. 

Decatur,  III. — Board  Local  Improvements 
has  instructed  City  Attorney  to  draw  or- 
dinances for  construction  of  branch  sew- 
ers  to   cost   about   $11,000. 

Elgin,  III. — Board  Public  Improvements 
contemplates  construction  of  storm  and 
sanitaiy   sewer   system    for    Sixth   ward. 

Joliet,  HI. — Board  Local  Improvements 
has  adopted  resolutions  calling  for  construc- 


ilon  of  sewers  in  First  ward  to  cost  $31,000. 

Springfield,  III. — Bids  are  to  be  asked  at 
once  for  construction  two  main  sewers  in 
s(»utlieast  section  of  city.  Estimated  cost 
is    $40,000. 

South  Bend,  Ind. — Board  Public  Work 
will  call  for  bids  for  sewers  in  Notre  Dame 
.\ve.    .iiid    Cherry    St. 

Wellington,  Kan. — Plans  are  being  drawn 
lor  sewei-  system  for  this  place.  H.  A.  Row- 
land  is  Engineer. 

St.  Louis.  Mo. — Board  Public  Improve- 
ments is  still  working  on  plans  for  build- 
ing a  sewer  through  Forest  Park  hill  to 
carry  the  River  des  Peres.  The  cost  of  the 
improvement    would    be    nearly    $10,000,000. 

Allegheny,  Pa. — Plans  are  to  be  prepared 
for   sewer    plant   at   City   Home. 

Carlisle,  Pa. — Town  Council  lias  api)rovcd 
l>lans  <jf  John  Hutton,  Bingineer,  Pliiladel- 
phia.  Pa.,  for  sewer  system  for  this  place. 
Estimated    cost    is    $189,000. 

Marlin,  Tex. — Houston  &  Texas  Central 
R.  R..  is  to  construct  cement  sewer  from 
Coleman    to  Live   Oak   St. 

Sherman,  Tex. — Extension  of  city  sewer 
system  to  Austin  College  is  under  consider- 
ation. 

Water  Supply. 

Items    Arranged    Alphabetically    by    States. 

Monterey,  Cal. — Monterey,  County  AVater 
Co..  San  Francisco,  h:is  been  incorporated 
with  capital  of  $2,000,000.  Chas.  E.  Green  is 
interested. 

Johnstown,  Colo. — City  is  considering  con- 
structing   waterworks    to    cost    $20,000. 

Concordia,  Kan. — Burns  &  McDonnell. 
Engineers.  Kansas  City,  Mo.,  are  preparing 
plans    for    remodeling    local    waterworks. 

Shelley,  Idaho. — Waterworks  to  cost  $6,500 
are   to    lie   installed   b>'   city. 

Lindsay,  Ind.  Ter. — City  has  voted  $25,000 
by    bonds    for    installing    waterworks. 

Franklin,  Neb. — Bond  issue  for  installing 
waterworks    has    been    voted. 

Ca«selton,  N.  Dak. — C.  A.  Hopeman. 
Moorhead,  Minn.,  is  engineer  for  projected 
waterworks   and   sewerage   for   this   place. 

Washington,  N.  J. — Two  miles  of  mains 
are  to  be  laid  and  storage  reservoir  built  by 
Wasliington    Water    Co. 

Dunkirk,  N.  Y. — Water  Board  has  voted 
to  build  addition  city  water  and  electric 
light    plant. 

Peekskill,  N.  Y. — State  Legislature  has  au- 
thorized citv  to  construct  waterworks  at  a 
cost    of    $200,000. 

Fishkill,  N.  Y, — Franchise  for  installing 
waterworks  here  has  been  gianted  to  Brown 
&    Freeman.     New    York    City. 

Mangum,  Okla. — $00,000  of  bonds  have  been 
voted  for  additional  improvements  to  water- 
works,  sewers   and  streets. 

Capital  Hill,  Okla. — Bond  issue  for  $85,000 
for  waterworks  and  sewers  lias  been  author- 
ized  by    City   Council. 

Granite,  Okla. — Construction  of  water- 
works   here    is    under   consideration. 

Bay  City,  Tex. — City  is  considering  in- 
stalling waterworks.  Estimated  cost.  $1S.- 
000. 

Temple,  Tex. — Election  is  to  be  held  Oct.  2 
to  vote  on  issuing  $90,000  of  bonds  for  ex- 
tending   waterworks. 

Manitowoc,  Wis. — Special  election  is  to  be 
held  Sept.  24  to  vote  on  purchasing  local 
water  works. 

Medford,  Wis. — C.  H.  Phillips,  Marshfleld. 
Wis.,  has  prepared  estimate  for  waterworks 
for  tliis  place  to  cost  $30,000.  Special  elec- 
tion will  be  called  soon  to  vote  on  issuing 
lionds. 

Thermopolis,  Wyo. — Waterworks  to  cost 
about  $50,000  are  to  be  constructed  for  this 
citv.      J.    B.    Chessington    is    Engineer. 


BIDS  ON  STREET  PAVING. 

Dallas,  Texas.  ..\ugust  30,  1907. 
Sealed  bids  or  proposals  will  be  received 
at  the  office  of  the  City  Secretary  until  3 
o'clock  p.  m.,  Friday,  September  20,  1907. 
for  the  paving  of  Ross  Avenue  and  Main 
Street,   with    one   of  the  following   materials: 

(a)  Bltulithic  Pavement,  with  concrete 
base,  Bltulithic  pavement  with  bituminous 
base. 

(b)  Sheet   Asphalt. 

(c)  Natural   Rock   Asphalt. 

(d)  Indian  Territory  Rock  Asphalt. 

ff)     Asphalt  with  binder  course.     The  base 


of    said    asphalt    pavements    herein    named 
shall  be  concrete  base, 

(g>     Bituminous  material  on  concrete  base. 

(h)  Creosote  Pine  Blocks  on  concrete 
base. 

(i)     Bois  D'Arc  Blocks  on  concrete  base. 

(J)     Bermudez  Asphalt,    concrete   base. 

(k)  Vltrlfled  Brick  pavement  on  concrete 
foundation. 

(1)     Limestone  curb. 

(in)   Limestone  gutter. 

(n)    Combination  Concrete  gutter  and  curb. 

(o)     Concrete    curb. 

(p)     Concrete  gutter. 

(q)     Concrete  gutter  and  limestone  curb. 

(r)     Brick  gutters. 

The  City  reserves  the  right  to  reject  any  or 
all  bids.  A  certified  check  of  $2,000  must  ac- 
company bid  on  Main  street,  and  cei  tiffed 
check  for  $2,500  must  accompany  bid  on  Ross 
Avenue.  Specifications  for  above  work  on 
file  in  the  office  of  the  City  Secretary,  Dal- 
las, 'J'ex. 

J.  B.  WINSLETT, 

II -It.  City    Secretary. 

BRICK  PAVING. 

Quincy.  111.,  Sept.  6.  1907. 

Sealed  proposals  will  be  received  by  the 
Board  of  Local  Improvements  until  2 
o'clock  p.  in..  Wednesday,  September  18, 
1907,  for  constructing  brick  pavement  on 
10th  street,  between  Oak  street  and  Syca- 
more street,  6  in.  broken  stone  base,  3  in. 
sand  cushion,   single  course  of  brick. 

14,230  sq.  yds.  of  paving,  6,821  lin.  ft.  of 
sand  stone  curbing,  6,688  cu.  yds.  of  excava- 
tion.    Certified  check  10  per  cent. 

11-lt  F.   L.    HANCOCK, 


J^  A  Painting  and  Whitewashing 
'^^  Machine 

DOES  THE  WORK  OF  20  MEN 

with   brushes,    and   does  it    better.     Send 
for  Catalogue  which  is  free. 

J.  A.  DEL  SOLAR,  106  Fnllon  St.,  N»  York,  N.  Y. 
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We  Rotate  the  Mass, 
Not  the  Mixer 


FIXED  MIXER 


TELESCOPIC  MIXER 


The  onlv  effective  way  to  mix  concrete  is  to  rotate  the  charge  of  cement,  sand  and  aggrej^ate. 
Now  this  necessary  rotation  may  be  secured  by  putting  thecharge  into  a  drum  or  box  which  is  rotated, 
but  this  requires  power,  and  power  costs  money;  it  also  necessitates  complicated  mechanism  to  transmit 
this  power  and  discharge  the  mixer,  and  complicated  mechanism  involves  repairs  and  renewals  which 
again  cost  rnoney.  The  point  of  all  this  is  that  there  is  a  much  simpler  way  of  rotating  the  charge — 
the  Hains  Mixer  way.  In  the  Hains  Mixer  the  charge  drops  successively  through  a  series  of  hoppers 
located,  one  above  the  other,  and  so  proportioned  and  shaped  that  the  charge  rotates  on  itself  in  falling. 
No  power  is  used  but  the  power  of  gravity  and  this  costs  nothing.  The  diagrams  printed  herewith 
show  a  tvpical  fixed  mixer  plant  and  also  one  of  our  new  telescopic  mixer  arrangements,  where  a  derrick 
and  a  set  of  hoppers  constitute  the  whole  plant.  Our  catalog  shows  various  other  arrangements  and  de- 
scribes in  detail  the  construction  and  operation  of  the  Hains  Mixer.  One  of  these  mixers  built  the  great 
Connecticut  Avenue  Concrete  Arch  Bridge,  another  built  the  Pittsburg  Filtration  Works,  and  another 
built  the  U.  S  Dry  Dock  at  Portsmouth,  N.  H. 

Send  for  a  copy  of  this  catalog. 


The  Hains  Concrete  Mixer  Company 


21   Kellogg  Building 


Washington,  D.  C. 


August  30,  1907. 
received    by    the 
m.    Friday,   Sep- 
city  hall,  for  the 
tools,  labor,  ma- 


LAKE     VIEW    PUMPING    STATION 

DEPARTMENT  OF  PUBLIC 

WORKS. 

CHICAGO, 

Sealed  proposals  will  be 
city  o(  Chicago  until  U  a, 
teniber  13.  1907,  at  room  224, 
furnishing  of  all  materials, 
chinery,  and  appliances  of  whatsoever  kind 
or  description  necessary  to  construct  the  su- 
perstructure of  an  engine  house,  together 
with  foundation  and  superstructure  for  a 
connecting  building,  at  the  Lake  View  pump- 
ing station,  located  at  the  northeast  corner 
of  Montrose  boulevard  and  Clarendon  ave- 
nue, in  the  city  of  Chicago,  according  to 
plans  and  specifications  on  file  in  the '  office 
of  the  Department  of  Public  Works  of  said 
city,    room  325,   city  hall. 

Proposals  must  be  made  out  upon  blanks 
furnislied  at  said  office,  and  be  addressed  to 
said  department,  indorsed  "Proposals  for 
Lake  View  Kngine  House,"  and  be  accom- 
panied with  five  thousand  dollars  in  money 
or  a  certified  check  for  the  same  amount  on 
some  responsible  bank  located  and  doing 
business    in    the    city    of    Chicago    and    made 


payable  to  the  order  of  the  commissioner  of 
public   works. 

The  commissioner  of  public  works  reserves 
the  right  to  reject,  any  or  all   bids. 

A  deposit  of  J5.00  will  be  required  to  in- 
sure the  safe  return  of  plans  and  specifica- 
tions. 

No  proposal  will  be  considered  unless  the 
party  offering  it  shall  furnish  evidence  satis- 
factory to  the  commissioner  of  public  works 
of  his  ability,  and  that  he  has  the  necessary 
facilities,  together  with  sufllcient  pecuniary 
resources,  to  fulfill  the  conditions  of  the  con- 
tract and  specifications,  provided  such  con- 
tract should  be  awarded  to  him. 

Companies  or  firms  bidding  will  give  the 
individual  names  as  well  as  the  name  of  the 
firm    with   their  address. 

JOHN  J.   HANBERG, 
Commissioner   of   Public    Works. 
By    PAUL    REDIESKE, 
10-2t  Deputy   Commissioner. 

SEWERAGE  SYSTEM. 

Township  of  South  Orange,  N.   J. 
Sealed    proposals   will    be   received   try   the 
Township    Committee    of    the    Township      of 
South   Orange,   at  their  rooms  in  Maplewood. 

N.    J,,    until    s    o'clock    p.    ni..    Tuesday.    Sep- 


tember 17,  1907,  for  the  construction  of  sani- 
tary sewers  in  two  sections  of  the  Township 
and    requiring    quantities    approximately    ae 
follows: 
Maplewood  District — 

3,460    feet    of    10-inch    vitrified    pipe    sewer. 

15,090  feet  of  8-inch  vitrified  pipe  sewer. 

63   manholes. 

12  flush  tanks. 

South   Orange  Heights  District — 
250   feet  of  10-inch   vitrified   pipe  sewer. 
16,648  feet  of  S-inch  vitrified   pipe  sewer. 
47    manholes. 

13  flush    tanks. 

Proposals  for  each  district  must  be  mad* 
separately  and  each  accompanied  by  a  cer- 
tified check  for  $2,000.  made  payable  to  the 
"Township  of  South  Orange."  Plans  and 
speciflcations  can  be  seen  at  the  Public 
Building.  Maplewood.  N.  J.,  and  at  the  of- 
fice of  Alexander  Potter,  Consulting  Engi- 
neer,   143   Liberty  St..   New  York   City. 

The  right  is  reseived  to  reject  any  or  all 
bids. 

By  order  of  the  Township  Committee. 
EDWARD   R.   ARCULARIUS, 

Township  Clerk. 

ALEXANDER  POTTER, 

Consulting   Engineer.  10-2t 


^UMP^ 


This  is 


FOR  CONTRACTORS,  WATER-WORKS.  RAILROADS,  ETC. 

Send  for  Descriptive  Catalog,  giving  prices  of  our  COMPLETE  OUTFITS  including  PUMP,  EDSON 
SPECL\L  SUCTION'  HOSE,  EXTR.A.  HE.WY  BR,\SS  COUPLINGS,  STRAINER  and  SPANNER, 
ready  for  immediate  use.  Fstablished  1859. 

EDSON  MFG.    CO.,    256  Atlantic  Avenue.    BOSTON 
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The  Emerson  a'  Contractor's  Pump 

^HK  Emerson  Pump  is  the  best  pump  in  the  world  for  contractors. 
Its  reliability,  efficiency  and  general  handiness  appeal  forcibly  to  the 
the  man  of  business  whose  interests  demand  pumping  at  the  least 
expense  and  annoyance  regardless  of  conditions.  The  steam  and 
discharge  pipes  and  the  pump  arc  all  self-contained,  and  the  whole 
suspended  by  chain  falls  or  by  cable  and  windlass  from  some  con- 
venient overhead  beam.  The  steam  pipe  being  made  flexible  at  the 
top  by  elbows  in  the  pipe,  so  that  it  will  swing  when  the  pump  is 
raised  and  lowered.  The  whole  can  be  lowered  right  down  to  the  sump,  where  suction 
is  effective,  without  stopping  the  pump.  Its  ability  to  handle  water  containing  large 
percentages  of  sand,  gravel,  quicksand  or  mud  without  injury  to  itself,  and  to  work 
perfectly  without  "running  dry"  when  taking  in  large  quantities  of  air  with  the  water, 
enables  the  pump  to  drain  a  sump  and  keep  it  drained  with  scarcely  any  attention, 
and  is  in  strong  contrast  with  centrifugal  pumps  that  require  engines,  foundations, 
shafting,  which  must  be  kept  in  line;  belting,  which  must  be  protected  from  the 
weather,  the  inability  to  get  them  down  close  to  the  work  where  suction  is  effective, 
the  constant  care  and  attention  they  require  and  the  annoyance  of  their  "running 
dry"  and  requiring  priming  every  time  the  water  gets  low  enough  to  admit  the  least 
air  in  the  suction  pipe  The  Emerson  Pump  is  not  affected  by  the  weather,  has 
no  belts  to  slip  or  shafting  to  keep  in  line,  no  working  or  moving  parts  exposed, 
and  can  be  covered  with  mud  without  damaging  it  or  affecting  its  working  in  the 
least.  It  makes  no  noise  nor  is  there  any  exhaust  steam  from  it.  It  only  needs  to 
be  suspended  in  position  and  connected  with  the  boiler  by  a  small  pipe,  and  it  is 
ready  for  business,  and  is  much  more  reliable  for  continuous  runs  than  anything 
that  exists.  They  are  being  used  by  many  of  the  largest  contractors  in  this  country. 
For  irrigation,  there  has  never  been  a  pump  built,  nor  probably  never  will  be,  that 
is  so  thoroughly  adapted  to  this  service,  where  reliability  is  so  essential.  There  is 
nothing  made  so  reliable;  nothing  so  simple  or  that  will  stand  rough  usage  and 
exposure  to  all  kinds  of  weather  without  damage  or  that  requires  so  little  atten= 
tion  or  as  few  repairs.  The  pump  can  either  be  suspended  from  a  tripod  or  set  on 
a  foundation,  or  if  used  in  a  well  it  is  simply  suspended  in  the  well  by  a  chain  or 
cable  and  arranged  to  raise  or  lower  to  suit  the  level  of  water  in  the  well,  similar  to 
the  description  of  the  pump  as  used  for  mining.  It  has  no  packing  glands  or  stuff= 
ing  boxes,  no  belts,  pulleys  or  shafting,  no  adjustments  to  make,  and  is  the  ideal 
pump  for  continuous  runs  of  long  duration.  The  steam  and  discharge  pipes  are 
smaller,  and  the  weight  of  the  pump  very  much  less  than  an>  other  of  same 
capacity,  which  makes  them  cheap  and  easy  to  handle  and  install.  They  are 
more  economical  and  durable  generally  than  any  other  pump.  No  farmer  or 
planter  can  afford  to  risk  the  loss  of  a  crop  by  using  a  pump  that  is  in  the  least 
uncertain  or  that  is  liable  to  break  down  or  wear  out  just  when  he  needs  it,  nor  one 
that  requires  frequent  repairs.  The  Emerson  is  the  only  one  that  fully  measures  up 
to  the  requirements. 

Our  Catalogue  EC  will  be  a  revelation  to  you  if  you  are  interested  in  pumping. 
Ask  about  our  Quick  Cleaning  Strainers  and  Foot  Valves.     They  are  great,  too. 

The  Emerson  Steam  Pump  Co. 

OFFICE  AND  WORKS: 
Prince  Street  and  Strand  ALEXANDRIA,  VA. 

CHURCH  &  CUTTEN,  19  Ma.onic  Temple,  New  Orleani,  U.  TEXAS  WAREHOUSE  CO..  Houston.  Tex. 

General  Southwestern  Agents  Joplin,  Mo. 
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WANTS 

Undisplayed  Cards  umU-r 
this    bfadiiijj    cost    only 

One  Cent  a  Word 

Displayed  SI  00  an  Inch. 


WAxXTED— Infnini;iti..n  lOKai-dlnK  harness 
makers'  tools  ami  harnesses.  John  T.  Par- 
ker.  164  South  Second  St.,  Memphis,  Tenn. 


TECHNICAL  MEN.  superintendents 
engineers  and  draftsmen.  Openings  in  all 
parts  of  the  world  at  the  highest  possible 
salaries.  Write  us  today  of  your  experience. 
Hapgoods,  305  Broadway,  New  York  City, 
or  Suite  1012  Hartford  Building,  Chicago. 


WANTED— Second-hand  blue  print  frame, 
complete,  about  24x30.  State  make,  con- 
dition and  price.  Address  *'T.  L.  A.." 
care  of  Engineering-Contracting,  355  Dear- 
born   St..    Chicago. 

CATALOGS— The  technolosy  department  of 
Carnegie  Library,  Pittsburg.  Is  making 
an  extensive  collection  of  trade  catalogs. 
These  will  he  carefully  Indexed  under 
both  firm  name  and  subject,  and  will  be 
accessible  to  the  public.  Mention  this  pa- 
per and  address  H.  W.  Carver,  care  of 
Technology    Department. 


WANTED— Machinery  for  making  garment 
hooks  and  eyes  and  for  sewing  same  on 
cards.  Dr.  H.  B.  Cressman,  115  South 
17th   St..   Philadelphia.   Pa. 

WANTED — Name  and  address  of  New  York 
party  who  on  AUg.  31  sent  us  typewritten 
postal  card  requesting  catalogs  on  various 
subjects  but  omitted  to  sign  his  name  or 
give  any  clue  as  to  identity  or  address. 
Engineering-Contracting,  355  Dearborn  St., 
Chicago. 

WANTED — A  second-hand  lathe  to  handle 
shafting  5  ft.  long  and  have  a  24-in. 
swing;  also  a  bolt-making  machine.  Ad- 
dress S.  B.  Doyle,  Railroad  Contractor, 
Elmerald.    Neb. 


WANTED  —  Drawings.  Maps,  Lettering, 
Plats.  Tracings  to  make,  bv  expeilenced 
draftsman.  421  North  Blackford  St..  In- 
dianapolis,   Ind.  8-6t 

WANTED  —  POSITION  —  Mechanical  engi- 
neer 26.  five  years'  experience  shop  man- 
agement and  construction;  best  refer- 
ences; $125  least  salary.  "W.  E.  C,"  6405 
Pamell    Ave..    Chicago.  10-4t 

WANTED  —  Vacuum  cleaning  apparatus, 
clothes  pressing  machines,  dryer,  etc.  H.  F. 
Shepard.  U.  S.  Reclamation  Service,  Deer- 
field.    Kan. 


WANTED 

We  will  pay  15  cents  each  for  perfect  copies  of 

ENGINEERI.NG-CONTRACTING  Of  tbe  following  dat«s: 

Vol.  25 — January,  1906 

May  23.  1906 

May  30,  1906 

June  27.  1906 

Vol.  26— July    4.  1906 

July  11,  1906 

July  18,  1906 

Sept.  12,  U06 

Vol.  27— May    9,  r907 

II  you  can  furnish  any  o(  the  above  papers  please 
let  us  hear  from  you. 

ENGINEERING  -  CONTRACTING 
355  Dearborn  Street,  Chicago 


WANTED- 

-Auto 

mobile 

truck. 

7    to 

in 

tons 

capacity. 

Add 

ress    "C 

L.    S 

.  care 

of 

En- 

gineering 

-Cont 

■acting. 

355 

Dearborn 

St., 

Cliicago. 

DRAUGHTING, 

MAP  DRAWING  AND  PRINTING 

STRUCTURAL  IRON  WORK 

Large  Force  oi  Competent  Men. 

Rush  Work  Given  Special  Attention. 

P.  F.  Von  hardenberg. 

123  Liberty  Street.  NEW  YORK  CITY 

Telephone:  2029  Cortlandt.    Rooms  513-515 


WANTED — Position  with  construction  con- 
tractor.s  in  or  arcjund  New  York  Citv.  Con- 
cieto  work  preferred.  At  present  chief 
■  itrk  and  assistant  engineer  in  construction 
department  of  a  large  corporation.  Have 
had  five  years'  experience  in  handling 
men  and  am  familiar  with  modern  cost- 
keeping  methods.  Address  "H.  B.."  care 
of  Engineering-Contracting.  355  Dearborn 
St..   Chicago.  ll-4t 

WANTED — Position.  Constructing  Engineer 
would  like  to  engage  with  contractor,  con- 
tracting company  or  railroad.  At  home 
with  earth  and  rock  work,  conciete  con- 
struction, track  and  switch  work,  telegraph 
and  telephone  pole  line  construction,  sub- 
marine pipe  laying,  etc.  Speak  Spanish. 
Location'  desired.  Southern  or  Pacific 
States.  West  Indies.  Mexico.  Cential  or 
South  America.  Address  "E.  H.  C."  En- 
gineering-Contracting. 355  Dearborn  St.. 
Chicago. 11-lt 

WANTED — Position  —  Superintendent,  with 
executive  ability,  to  take  full  charge,  is 
open  for  engagement.  LTnderstands  iiow  to 
.organize  or  reorganize  labor  to  produce  the 
best  results.  Educated  with  18  years'  expe- 
rience with  small  contracting  firms  on  pub- 
lic works,  and  real  estate  developing  where 
results  had  to  be  shown.  Understands  the 
handling  and  placing  of  temporary  rail- 
ways, cableways,  shovels,  derricks,  pumps, 
mixers  and  all  kinds  of  machinery  used  on 
various  work.  References  as  to  ability  and 
trustworthiness.  Address  Box  17.  care  En- 
gineering-Contracting. 13-21  Park  Row..  N. 
Y.    City.  11-lt 


WANTED 

Mechanical  Engineer  as  Superin- 
tendent and  Master  Mechanic  of 
a  large  evaporating  chemical 
plant,  located  in  New  York 
State.  Must  have  thorough 
knowledge  of  engines,  pumps 
and  boilers  and  be  competent  to 
undertake  the  general  direction 
of  the  busiTicss.  Salary  ade- 
quate to  man  and  position. 

.\ddress 
".\l.  H    F  ."     P.   O.   Box  542.    Scranton,    Pa 


ARMOUR  INSTITUTE  OF  TECHNOLOGY 

Chicago,  Illinois 

*  Courses  in  Electrical.  Telephone,  Mechanical, 
Civil.  Chemical  and  Fire  Protection  Engineering. 
General  Science  and  Architecture.  Completely 
equipped  shops  and  laboratories.  DeparlmenI  of 
Tests  prepared  to  test  all  apparatus  and  material 
n;ed  in  the  several  branches  of  Engineering.  The 
Institute  "^'car  Book  u-ill  he  sent  upon  application. 


Are  you  an  employer  of  Construction 
Superintendents,  Engineers  or  Draftsmen. 

Have  you  a  vacancy  now? 

If  so,  write  qr  wire  us  the  details  and 
we  will  supply  the  kind  of  men  that  you 
really  want. 

We  have  20,000  records  of  competent 
men,  gathered  together  the  past  14  years, 
that  we  know  are  all  right,  not  from  let- 
ters of  recommendation,  but  from  actual 
contact  with  them  and  knowledge  of  the 
work  they  have  performed. 

When  we  know  all  of  a  man's  history, 
not  part,  but  all,  it  is  hard  for  an  incompe- 
tent candidate  to  get  by  us. 

IVe  make  it  our  business  to  know  all 
about  the  men  we  recommend. 

Tell  us  what  you  want  and  we  will 
submit  a  candidate  and  tell  you  why  he 
is  the  man  you  want. 

THE  ENGINEERING  AGENCY,  Inc. 


MONADNOCK  BLOCK 
CHIC.AQO 


ESTABLISHUD  1893 
At  it  Fourteen  Years,  Long  Enough  to  Know  Ho» . 


PROPOSALS  FOR  STEAM  SHOVELS, 
Steam  Churn  Drills;  Air  Compressor  Plant, 
including  Air  Compressors.  Air  Receivers, 
Boilers.  Steel  Stack.  Smoke  Box.  Pumps. 
Condenser.  Feed  Water  Heater.  Oil  Separ- 
ator. Header.  Valves  and  Fittings:  Tandem 
Compound  Engine  and  100-kilowatt  Gener- 
ator. Induction  Motois.  Transformers.  Rock 
Drills  and  Equipment,  Steel  Ralls,  Splice 
Bars.  Tie  Plates,  Track  Bolts  and  Spikes, 
Frogs.  Switches,  Switch  Stands.  Steel.  Iron, 
Rivets.  Wrought-Iron  Pipe.  Drill  Bits.  Ma- 
chinist Hand  Taps.  Clamp  Screws.  Snatch 
Blocks.  Molder's  Bellows.  Melting  Ladles. 
Safes,  Steam  Whistles.  Steam  Traps,  Wheel- 
barrows. Water  Coolers.  Rubber  Sleeves  for 
Suction  Dredge.  Canvas  Belting.  Manila 
Rope.  Boiler  Compound,  Red  Lead.  Borax, 
Cross-ties.  Piles.  Lumber,  etc  Sealed  pro- 
posals  will   be   received   at   the   office   of  the 


General  Purchasing  Otllcer.  Isthmian  Canal 
Commission.  Washington.  D.  C,  unUl  10:30 
a.  m.,  September  25,  1907,  at  which  time 
they  will  be  opened  in  public,  for  furnish- 
ing the  above-mentioned  articles.  Blanks 
and  general  Information  relating  to  this  Cir- 
cular (No.  38S)  may  he  obtained  from  this 
office  or  the  offices  of  the  Assistant  Pur- 
chasing Agents,  24  State  St.,  New  York  City: 
Custom  House.  New  Orleans,  La.;  also  from 
Chief  Quartermaster,  Chicago:  Depot  Quar- 
termaster. St.  Louis;  Depot  Quaitermaster, 
Jeffersonville,  Ind..  and  Chief  Quartermas- 
ter. Atlanta.  Ga..  and  at  U.  S.  E:nBlneer's 
Office  in  the  following  cities:  BalUmore. 
Md.;  Philadelphia.  Pa.;  Pittsburg.  Pa.;  Bos- 
ton. Mass.;  Buffalo.  N.  Y.;  Cleveland.  Ohio; 
Cincinnati.  Ohio;  St.  Paul.  Minn  :  Detroit. 
Mich.,  and  Milwaukee.  Wis.— H.  F.  Hodges, 
General    Purchasing  Ofllcrr. 
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Italian  Laborers  Supplied 

FREE  OF  CHARGF 


For  railroad  building,  water-works,  quarries  and 

all  kind^  of  construction  work,  by 

The  Labor  Information  Office  for  Italians 

Oiicorporatfd) 

59  Lafayette  (Formerly  Kim)  Street 

New  York  City 

No  charge  either  to   applicants  for   help  or  -n 
the  laborers. 

Send  for  circuTare  and  application  ManTc;. 


J.  F.  GRAHAM, 

(Roadmaster  Gr«hnm) 

RAILROAD  LABOR  AGENT 

.Ml  classes  of  Laborers  in  .^ny  Ntimbei 
SUPPLIED  FREE 

(j'-mpetent  Foremen  a  Specialty. 

Ser\-ices  Guaranteed  Satisfactory 

WRITE  OK  WIRE 

204  Washington  Avenue  South 

MINNEAPOUS.  MINN, 


'■V  STAyOl/IS 


If  you  want 

Tools 

Supplies  or 
Machinery 

Or  if  you  desire  catalogs  or  prices,  or 
other  information  concerning  any- 
thing, send  us  a  postal  card  and  -ne 
will  notify  the  leading  dealers  or 
manufacturers.  We  have  unexcelled 
facilities  for  helping  those  who  are  in 
the  market  for  anything, 

Engineerlnfl  -  Contraclino 

35S  Dearborn  St.,  Chicago 


Every  Train    a 
Two-Hour  Train , 


From  7  ft,  in.  to  f,  p.  in. 


To  PHILADELPHIA 

New  Jersey  Central 


Train  Every  Hour 
on  the  Hour 

Leave  W.  23d  St.  lo  lulnutee  before  tfte  hotir 
r  Stations W EST  iBD  ST.       _    E.XCELLKNT 


BUCKEYETRACTION  DITCHER 

Brand  new.    Used  two  days. 
Condition  Guaranteed, 

NEW   YORK   PURCHASING  AGENCY.    Inc. 

7(i  Pine  Street.  NF,W  YORK 


IKON  HAY  ll.vrK. 


Architectural  Wire 
and  Iron  Work 

of  all  kinds. 
Get  our  prices  :in'l  cirniUirs. 

International  Wire  &  Iron  Works 

857  Supi  rior  Street 
Detroit,  Mien. 


FOR  SALE 

A  No,  2-1906  Model 

RANSOME  CONCRETE  MIXER 

with  8  H,  P.  International  Harvester  Horizontal 
GASOLENE  ENGINE,  on  wooden  skids; — com- 
plete with  chutes  and  lever  discharge — nearly 
new,  and  in  good  order,  .\ddress  "  Mixer  'Box  235, 
Spring  Lake  Beach,  New  Jersey  8-4t 


Steel  Tee  Rails 

X  (.■  '.V    and     Relaying; 
ijuick  Shipment 

Also  Logging  Chains 

CHARLES    A.    RIDGELY   &   CO, 

Old  Colony  Building.  CHICAGO 


Steam  Shovel  to  Let 

One  Marion  Style  "A"  Steam  Shovel,  standard 
railroad  gauge,  IJ-yard  dippers 

REBUILT  AND  IMPROVED 

Ready    for   shipment  about  Sept.    1st.     Ex- 
perienced crew  who  have  worked  the  shovel 
for  the  past  year,  or  more,   arc  ready  to  go 
with  it. 

Troy  Public  Works  Company 

R.  W  Sberman,  Presideot 

Utica,  N   Y..  and   1154  St.  Nicholas  Avenue, 

comer  Broadway  and  W.  168th  St. 

New  York  City 


L.ARGE  STOCK  LOW  PRICES 

IMMEDIATE  DELIVERY 

Send  to-day   for   our   new   price  list 
and  specifications  of 

Cross  Arms,  Pins  and  Brackets 

Poplar,  Oak  and  Chestnut 

LUMBER 

CENTRAL    MFG,    COMP.WY 

Chattanooga.    Tenn, 


LIBEBTY  8T. 


DININO  SERVICE! 


\A^ELLS 
LIGHT 


Wells  Light  Mfg.  Co. 

i;o  WashinKton  St, 

NEW  YORK 


TEST    BORINGS 

for  Foundeitions.  Etc. 

,\RTESI;\N  WELLS,  I)R1VE,M  WELLS. 
PUMPING    APPARATUS 

J.  E.  Feeley  6*  Company 

43  South  Markst  Street,  BOSTON 

s  ■  I  I   fir    K-lirn^t*.-^ 


Artesian  Well 
Water  Supply 

Town*  and  Cities.       Test  Boringt 
lOT Foundations  and  EUtiitor Shafts 

DAVID   QARVEY 

SO  Broadway        NEW  YORK 


YOUNG  &  SONS 


nU  ENOLVEERINO  MININ6AND0|^ 
■"■  SURVEYLVG  INSTRUMENTS  F 


PHILADELPHIA 


FOR  SALE 

One  ten  (10)  ton,  one  fifteen  (15) 
ton  Bav  City  Industrial  Works 
LOCOMOTIVE  CRANE;  also 
three  (3)  Williams  &  White  number 
six  BULLDOZERS.  All  in  good 
condition.    For  particulars  address 

TRUSSED    CONCRETE    STEEL 
COMPANY 

Youne;stown,  Ohio 


VULCAN  IRON  WORKS 

CHICAGO 


ALL    KINDS    OF 

CONTRACTORS*  TENTS 


Extra  Finished 

Columbus  Tent  ^  Awning  Co. 

E»st  Walnut  St,.  Columbus.  O. 


Trench 
Machines 


Wo  sell  and  lease  all  kinds  of  hoisting  and 
Conveying  Machines  for  Trench  Work. 

CARSON  TRENCH   MACHINE  CO. 

BOSTON,  riASS.,  U.  6.  A. 

„-a  vvrtl  )  10'  Warren  St.,  NEW  YORK 
BRANCH   (p^_.^  B-,,iiding,  CLEVELAND 
OIiICES  J  j^g  St.  James  .^t.,  Montrea: 
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FOR  SALE 

14   No.    '^  wlieel  sci"apers  at $      25 

New    9x14    Vulcan    dinkles   at 2,r.M0 

New    10x16    Vulcan    dinkles    at 3,U0U 

H  a  y  w  a  r  d      *i-5aicl      oi-ange-peel 

bucket     325 

New    l-yurd    clam-s!iell    bucket    for 

sand    and    gravel     375 

Lidgerwood    Xo.    71     hoist.     20     HI'. 

complete     800 

Little     Giant     I'l-yard     traction 

shovel     (2    sets    engines) 3,250 

Nat'l      ^4-yard     mlNer     on     wheels, 

witli    engine    and    boiler 575 

No.     2     Smith     mixer,     engine     and, 

boiler,    on    wheels    675 

No.     1     Smith     mixer,     engine    and 

boiler,    on    wheels    625 

No.     0    Smith     mixer,     engine    and 

boiler,    on    wheels    525 

Gates  No.    5   Style   "D"   Crusher S50 

Marion      Model      60     shovel      (new), 

with    air    9,400 

Bucyrus   70-ton    shovel    (new),    with 

air     9,900 

New      10-ton      Americin      tandem 

roller     1,600 

Kelly  5-ton  asphalt  steam  roller...  SOO 
i;x!0    Viltor  belted  compressor  CM  ft.)       110 

12x12x14    Hall    air    conipressi^r 650 

12xl2>4xl4  IngPi-soIl  compre.-^sor  . . .  725 
Morris  No.  10  D.  C.  pump  and  en- 
gine        500 

Complete  ^;-yard  dipper  dredge...  2,750 
Channon  full  circle  Hi-yard  exca- 
vator        4,000 

McMyler   full   circle  derrick,    50-foot 

boom 2,500 

Let  me  have  your  inquiries  for  cable- 
ways,  cars,  rail,  rock  drills,  channelers, 
traction  engines  and  contractors'  equip- 
ment generally. 

WILLIS  SHAW 

171  La   Salle  St.  Chicago. 

FOR  RENT 

Portable  Engines,  Boilers, Hoisters. Com- 
pressors, Derricks. Centrifugal  and  Direct 
Acting    Pumps,     and    Diving    Outfits. 
Man^  Briggs,  Inc..  154  Nassau  St.  New  York 

— ^—  — ^^t— 

FOR  SALE 
One  Lambert  Skldder.  four  dnims  4S'  lone.  One  pair 
eoeines.  iiHsl2  cylinders;  one  pair  engines,  9xi2  cyiin- 
ders.  used  one  month;  one  Lambert  8kidder.  three 
drums  48'  long  double  eneines.  9x12  cvlinders.  good 
condition.  One  Lideerwood  .Skidder.  three  drums  48" 
long,  cylinders  9x12.  fair  condition;  one  R.  1.  36"  gauge 
Locomotive,  good  condition;  one  10x16  Porter  Saddle 
Tank.  36"  gauge;  30  narrow  gauge  Logging  Cars;  one 
12x30  Berlin  Timber  Planer. 

SABEL  BROS..  Jacksonville.  Fla* 


for;  SALE 

Two    New  Cyclopean 
Bottom  Dumping 

BUCKETS 

•with  chain  bale 

One-half  cubic  yard  capacity 

A.  N.  FRECKER 

95  Liberty  Street  XEW  YORK 


FOR  IMMEDIATE  DEUVERY 

One  No.  8  Morris  Sand  and  Dredging  Pump.     Direct  connected  to  a  pair 

of  7x7  Engines  complete  with  Ejector  and  Flap  Valve $750. UO 

One  Duplicate  of  above  (Second  Hand),  in  first-class  condition,  used  less 

than  four  months .$62500 

One  No.  4  Champion  Rock  Crusher  mounted  on  wheels  with  12  ft.  Ele- 
vator, Chute  Screen  and  Brake.   Capacity  12  to  IS  Tons  per  hour.  S925  00 

Address:  Contract  Department. 

THE  W.  M.  PATTISON  SUPPLY  CO. 

CLEVELAND,  OHIO. 


FUR  SALE 

9  Western  Dump  Wagons,  lyi 

yard S  57.50 

4  Western  2-yard  Dump  Cars, 

36"  gauge 45.00 

9  Western  IH  yard  Dump  Cars     .35.0(1 

12  Western  l>i  yard  Dump  Cars     3500 

1  Western   Qrader   (used    two 

months)        625.00 

1   Lambert  Hoist  Engine      .     .    300.00 

11   K.    &   J.    2-yard   36"   gauge 

Dump  Cars  "...      42.00 

1   Case    Traction    Engine,  20 

H.  P •      1,400.00 

Write  us  for  anything  you  may  be  needing  in 
the  line  of  Contractors'  erjuipment. 

The  American  Trading  Company 

MARION".  OHIO 


STEEL      TANKS 

—  AND: 


Cut  Shows  Our  Special  Tar  SOU 

WRITE   FOR  PRICES 


Established  1872 


WM.  GRAVER  TANK  WORKS 


EAST  CHICAGO 


INDIANA 


IMMEDIATE  DELIVERY 
Xew  1)0.000  and  SOOOO  capacity  cars. 

Steam  Shovels,  Locomotives,  Plows. 

HICKS  LOCOMOTIVE  &  CAR  WORKS,  Chicago 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels. 

Southern  Iron  &  Equipment  Co. 

Atlanta,  Ga. 


FUR  SALE 

AIR  COMPRESSORS;  all  straight  line, 

steam   driven,    and   complete   with 
fittings,  pressure  up  to  100  lbs. 

1     14x14x16  Knowles $550.00 

1      12x12x14  Rand .575.00 

1     SxSxS  Herron  &  Burv  ....   400  00 

ROCK  DRILLS 

li  Ingersoll-Rand.   3jinch....    150.0(1 

PIPE 

1,000  ft.  3-inch  wrought,  at.  .  14 

1.500  ft.  2-inch  "  "  .  .         .07 

JOHN  J.  O'HEROX  &  CO. 

(■p  Wabash  Avenue  CHICAGO 


900 — 60,000 
250 — 60,000 


POUNDS     CAPACITY     COAL    CARS 
POUNDS    CAPACITY     FLAT     CARS 

IMMEDIATE   SHIPMENT 

Fine  Condition 

ATLANTIC  EQUIPMENT  COMPANY 

111    Broad-.vay  Railway  Exchange 

New  York  Chicago,  111. 
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VAULT  LIGHTS 


PASCHALL  INTERLOCKING  SYSTEM 

MAXIMUM  CUSS  AREA  GREATEST  CARRYING  CAPACIH 

MINIMUM    COST 

MATTUFAOTURED  BY 

AMERICAN  3-WAY  PRISM  COMPANY 

134  North  lOth  Street.  PHILADELPHIA.  PA. 

Makers  of  4  inch  and  5  inch  3-  Way  Prismatic  Tiles,  for 
Vertical  Glazing  in  hard  white  metal,  copper  plate  and 
solid  copper  bar.    Sheet  Prisms  in  stock  cases  and  cut  to  size. 

WRITE    FOR    CATALOGUE 


WE  WANT  A  LIVE  AGENT 

In  your  vicinity  to  secure  orders  for  our  periodicak  and  books. 
Our  publications  are  invaluable  to  live,  up-to-date  contractors 
and  engineers,  and  our  phenomenal  gnDwth  is  due  to  the  fact  that 
so  many  persons  upon  learning  what  we  can  do  to  help  them, 
urge  their  friends  also  to  buy  our  books  and  subscribe  for  our 
periodicals.  Engineering-Contracting  costs  but  $2.00  for  52 
issues  and  is  the  only  METHODS  AND  COST  periodical  in  the 
world.  The  information  in  one  article  in  a  single  issue  is  often 
worth  hundreds  of  dollars  to  anyone  having  charge  of  such  work 
as  that  article  describes.     Better  write  us  TO-DAY. 

ENGINEERING-CONTRACTING,  365  Dearborn  St.,  Chicago 


The  Emerson 

Handy  Binder 

will  keep  your  papers  clean  and 
always  at  hand  for  quick  refer- 
ence. These  binders  have  for 
many  years  been  used  by 
libraries  and  others  as  the  stand- 
ard binder  for  holding  magazines 
and  other  periodicals. 

We    have    them    in    stock  with 

Engineering  =  Contracting 

stamped  in  gold  on  the  front 
cover.  Each  binder  is  made  to 
hold  26  copies  of  the  paper. 
Price,  postpaid,  .S1.0(<  each. 
Every  subscriber  to  Engineering- 
Contracting  should  have  one  of 
these  binders. 

ENGINEERING-CONTRACTING 
■355  Dearborn  Street,  Chicago 


Over  10,000  Copies  Sold  in  24  Months-1,600  Copies  Sold  in  last  3  Months 

Thus  have  the  orders  for  "Cost  Data"  broken  all  records  for  the  sale  of  technical  books. 

This  book  has  over  600  pages  of  actual  costs  taken  from  the  private 
records  of  engineers  and  contractors  and  so  itemized  and  analyzed  as  to 
be  of  inestimable  value  to  anv  person  who  has  to  do  with  making  bids  and 
estimates  or  in  checking  estimates.  The  book  covers  tlie  whole  field  of 
contract  work,  giving  the  cost  of  labor  and  materials  required  for  every 
kind  of  construction  from  the  laying  of  sod  to  the  building  of  reinforced 
concrete  sewers.  No  detail  of  contract  work  has  been  too  small  to  be 
described  and  recorded.  Wages  and  prices  of  material  are  given  in  every 
case,  so  that  proper  substitution  can  be  made  where  conditions  differ.  It 
gives  also  valuable  data  on  methods  of  construction,  thus  enabling  fore- 
man to  handle  work  in  the  most  economical  manner  possible. 


ISTOATA 


aii£^ 


The  general  headings  are: 


Cost 
Cost 
Cost 
Cost 
Cost 
Cost 
Cost 
Cost 
Cost 
Cost 
Cost 
Cost 
Cost 
Cost 


-Keeping.  PrcparinR  Estimates.  Organization  of  Forces,  etc. 

of  Earth  Excavation. 

of  Rock  Excavation.  QiiarryinR  and  Crushing. 

of  Roads,  Pavements  and  Walks. 

of  Stone  Masonry. 

of  Concrete  Construction  of  All  Kinds. 

of  Water- Works. 

of  Sewers.  Vitrified  Conduits  and  Tile  Drains. 

of  PilinK.  Trestling  and  Timberwork. 

of  Erecting  Buildings. 

of  Steam  and  Electic  Railways. 

of  Bridge  Erection  and  Painting. 

of  Railway  and  Topographic  Survc\-s. 

of  Miscellaneous  Structures. 


Flexible  Leather, 

Gilt  Edges, 

622  Pages,  lllastrated, 

$4  Net.  Postpaid. 


24  Paa<*  Circular,  showins  ConlenU  and  Sample  Pair«.  vn\\  be  mailed  !■  REK,  on  r<^.lu«t. 
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Another    Example   of  Inefficient   Day 
Labor  on  Government  Work     A 
Reinforced  Concrete  Pipe  in 
Arizona. 
The  United   States   Reclamation   Service 
is  doing  a  very  large  amount  of  construc- 
tion  work  by  day   labor,  and  the  work  is 


proving  no  exception  to  the  general  rule 
that  it  costs  a  government  far  more  than 
it  costs  a  contractor  to  build  a  structure. 
Tlie  Reclamation  Service  has  probably  felt 
that  it  has  been  forced  to  do  much  of  its 
work  by  day  labor  rather  than  by  contract, 
either  because  of  the  high  prices  bid  or 
because  no  bids  at  all  have  been  received. 
In  no  unfriendly  spirit,  therefore,  do  we 
call  attention  to  the  extremely  high  cost 
of  a  reinforced  concrete  pipe  built  in  Ari- 
zona by  the  forces  of  the  Reclamation 
Service.  But  when  labor  alone  costs  $5.98 
per  cu.  yd.  of  such  work,  it  is  time  that 
the  Reclamation  Service  should  make  more 
vigorous  efforts  to  secure  bids  from  con- 
tractors. 

We  believe  that  the  Reclamation  Service 
has  failed  to  receive  bids  on  some  of  its 
work   for  the   following  reasons : 

First,  because  it  is  "Government  work." 
Due  to  the  one-sidedness  and  ambiguity  of 
many  specifications  drawn  by  the  army  en- 
gineers, followed  by  severe  and  often  un- 
reasonable interpretation  of  the  specifica- 
tions, contractors  have  become  very  chary 
about  bidding  on  a  "government  job." 
Many  contractors  do  not  know  that  the 
Reclamation  Service  is  an  entirely  differ- 
ent branch  of  the  government,  and  look 
upon  it  with  unfavorable  eyes,  due  to  their 
former  unfortunate  experiences  under  the 
army  engineers. 

Second,  because  the  specifications  of  the 
Reclamation  Service  are  themselves  far 
from  being  as  clear  and  reasonable  in  their 
requirements  as  they  should  be.  And  this 
is  so  in  spite  of  an  honest  eflfort  on  the 
part  of  the  Reclamation  Service  to  do  what 
is  right. 

Third,  because  the  time  requirements 
have  been  too  inelastic.  This  is  a  matter 
of  serious  moment  in  the  far  west,  where 
practically  all  the  Reclamation  Service  con- 
struction is  under  way,  for  in  that  section 
it  is  not  only  extremely  hard  to  secure  a 
big  force  of  men  and  to  hold  them,  but  it 
is  equally  difficult  to  secure  any  plant  or 
materials  that  must  be  shipped  long  dis- 
tances by  rail.  Contractors  have  felt  the 
pinch  of  "car  shortage"  so  many  times  in 
their  recent  dealings  with  western  railways 
that  they  refuse  to  be  bound  by  iron-clad 
time  limit  clauses  w^hich  place  all  the  bur- 
den of  risk  upon  the  contractor,  regardless 
of  whether  the  fault  is  his  or  is  that  of 
the  railways. 

Fourth,  because  many  of  the  engineers' 
estimates  of  cost,  as  made  by  the  Reclama- 
tion Service,  are  unreasonably  low.  The 
Service  seems  to  have  failed  to  give  con- 
tractors the  credit  of  knowing  what  a  fair 
price  is,  or  of  being  honest  in  their  com- 
petition for  work.  When  an  engineer's 
estimate  is  greatly  exceeded  by  the  bids, 
he  usually  claims  either  that  the  contractors 
do  not  know  their  business,  or  that  they 
have  combined  to  stifle  competition.  Some- 
times the  engineer  is  right,  but  rarely  so. 

On  the  other  hand,  the  Service  has  ac- 
cepted  several   bids   which  were  obviously 


too  low,  and  have  subsequently  been  forced 
to  take  the  work  out  of  the  contractor's 
hands.  This  very  action  on  the  part  of  the 
Service  has  received  wide  publicity — the 
Service  itself  apparently  seeking  to  cry 
the  fact  from  the  columns  of  all  the  daily 
papers — with  the  result  that  contractors 
have  become  more  than  ever  cautious  about 
bidding  on  "government  work," 

Fifth,  the  service  has  received  few  or  no 
bids  on  some  projects  because  of  the  fail- 
ure to  advertise  and  describe  the  project  in 
sufficient  detail.  The  Service  could  well 
aflford  to  print  a  pamphlet  describing  all 
local  conditions  in  detail,  accompanied  by 
photographs,  and  the  engineer's  detailed 
estimate  of  the  cost  of  the  work.  This 
pamphlet  should  be  illustrated  by  photo- 
graphs and  drawings,  and  should  be  adver- 
tised extensively.  The  projects  arc  usually 
of  a  sufficient  size  to  warrant  a  liberal  ex- 
penditure to  secure  a  publicity  that  will 
attract  contractors.  The  Service  would  do 
well,  also,  to  make  the  contractors  feel  that 
sub-contracts  are  not  objectionable,  and 
ihuS)  attract  the  large  railway  contractors 
who  are  in  the  habit  of  subletting  a  great 
part  of  their  work  in  small  sections.  In- 
deed, if  necessary,  let  the  Service  divide  its 
large  projects  into  numerous  small  sections, 
and  appeal  directly  to  the  small  contractor. 

There  is  surely  some  way  of  getting  bid- 
ders to  bid  in  sufficient  numbers  to  secure 
reasonable  prices.  The  Service  is  to  our 
mind  making  a  serious  mistake  in  not  ex- 
erting itself  to  the  utmost  to  get  away 
from  the  day  labor  system  which  seems  to 
have  been  forced  upon  it  by  circumstances. 
We  know  that  it  is  often  a  great  tempta- 
tion to  engineers  to  attack  a  big  piece  of 
work  with  forces  under  their  own  personal 
direction.  They  often  feel  that  in  this  way 
they  are  training  themselves  to  go  into  the 
contracting  business  later  on.  They  always 
feel  that  they  are  of  more  importance  in 
the  eyes  of  the  world  if  they  are  builders 
as   well    as   designers. 

An  engineer  who  does  his  duty  by  his 
client,  when  that  client  is  a  municipality,  a 
state,  or  a  nation,  will  resolutely  put  aside 
the  temptation  to  acquire  experience  at  his 
client's  expense.  He  will  never  attempt  to 
perform  any  sort  of  work  by  the  wasteful 
day  labor  system,  if  it  can  possibly  be  done 
bv  contract. 


One  of  the  longest  railway  tunnels  in 
the  world  is  to  be  constructed  under  Ar- 
thur's Pass  on  the  line  of  the  Midland  Ry. 
in  Australia,  .\ccording  to  specifications 
the  tunnel  will  be  17  ft.  high  and  15  ft. 
wide,  and  will  be  lined  throughout :  its 
length  will  be  28.052  ft.  long,  or  332  ft.  over 
5;4  miles.  The  material  penetrated  will 
be  rock  which,  according  to  the  English 
newspapers,  is  expected  to  develop  consid- 
erable value.  The  contract  for  the  work 
is  held  by  J.  McLean  &  Son  at  £599,794. 
or  about  $2,998,000.  The  work  is  expected 
to  be  completed  in  about  five  years. 


Copyright.  1907.  by  the  Mjron  C.  Clark  Publishing     Co.     All  rights  of  republication  reserved. 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  con- 
structing concrete  and  reinforced  concrete  structures.  It  will 
cover  the  selection,  testing  and  proportioning  of  concrete 
materials;  laboratory  tests  of  concrete;  concrete  mixing,  trans- 
portation and  placing;  fabrication  and  placing  of  reinforce- 
ment, and  form  construction  and  erection.  It  will  also  contain 
articles  on  new  and  interesting  developments  in  the  design  of 
reinforced  concrete. 


Methods   and   Cost   of  Constructing    a 

Reinforced   Concrete   Pipe   for 

Carrying   Water   Under 

Pressure. '■' 

BV    CHESTER    WASSON    SMITH,    ASSOC.    M.    AM. 
SOC.  C.  E. 

(Contimicd  from  Sept.  Ii  issue.) 

The  figures  in  Table  I,  as  to  the  cost 
of  two  sections  of  the  second  Pinto  pipe, 
show  the  labor  cost  only,  and  do  not  in- 
clude engineering,  first  cost  of  forms,  ce- 
ment, reinforcement,  or  grading. 

A  gang  consisted  of  a  foreman- at  $175 
per  month,  a  sub-foreman  at  $3.50  per  day, 
and  the  following  laborers  at  $2.50  per 
day :  one  bending  the  reinforcement  rings ; 
two  placing  the  reinforcement ;  four  tak- 
ing down,  moving  and  erecting  the  star 
tionary  plates;  four  placing  the  concrete 
and  outside  lagging;  two  wheeling  con- 
crete ;  six  mixing  concrete ;  one  wheeling 
sand  and  gravel ;  one  watering  the  finished 
pipe;  four  laying  track  for  the  steering  ap- 
paratus, moving  the  superstructure  and 
hangers,  mixing  boards,  runways,  etc. ; 
one  pointing  and  finishing  inside  the  pipe ; 
and  one  on  the  whim  and  doing  miscel- 
laneous work.  The  labor  was  principally 
Mexican,  and  only  fairly  efficient. 


I  ho  periods  are  consecutive  in  each  case, 
that  is,  on  January  25th  the  periods  were 
during  2  consecutive  hours,  and  on  Janu- 
ary 26th,  during  6  consecutive  hours,  etc. 
From  February  26  to  March  15  the  pipe 
was  in  use  a  large  part  of  the  time.  Various 
longitudinal    cracks    developed    from    time 


before  being  discovered.  The  result  was. 
a  slower  setting  concrete,  and  at  several 
lilaccs  the  upper  stationary  plates  were  re- 
moved too  soon,  allowing  the  concrete  in- 
side the  reinforcement  to  settJe  and  part  ■ 
from  the  outside. 

Of  these  places,  the  worst  one  was  re- 
paired before  the  test  of  December  14 
was  made,  but  several  minor  ones,  as  well 
:i<  most  of  the  transverse  joints,  were  not 
iipaircd  until  after  that  test. 

CONCLUSIONS. 

I  he  very  slow  setting  cement  used  on 
tliis  work  rendered  it  impracticable  to 
work  continuously  on  account  of  the  ex- 
cessive number  of  stationary  plates  which 
would  have  been  required. 

With  a  cement  setting  in  average  time, 
the  continuous  process  would  certainly  be 
practicable  and  advisable :  and  a  machine 
similar  to  the  one  described  herein,  or  de- 
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The  Construction  of  the   Pinto   Pressure  Pipe. 


TABLE    I — LABOR  COSTS  ON   SECOND  PINTO  PIPE. 


Wages 
per  day. 

May,  1906. 

714Hn.  ft. 
Cost. 

July.  1906. 

1009  lin.  ft. 

Cost. 

Cost 
per  lin.  ft. 

$  5.00 

5.00 

10  00 

U  ■  50 
5.00 
30.00 
2.50 
2.50 

■2:56 
2.50 

$  71.48 

299.94 

202.50 

58 .  .50 

32.87 

126.94 

709.68 

45.00 

96.50 

30.00 

23.87 

183.13 

$  43.98 

358.44 

253.44 

2  50 

59.87 
138,13 
949.74 

78.27 
117.37 

25.00 

28.75 
300.00 

$0.0670 

\Moving  and  erecting  superstructure 

4  men  Moving  plates.. 

Repairs  to  alligator. .  . 

1  man   Bending  rings 

2  men   Placing  reinforcement, .,  . 

12  men   Mixing  and  placing  concrete 
1  man  Watering  finished  pipe .... 

0.3821 
0.2646 
0  0354 
0.0538 
0.1538  1 
0.9631  1 
0  0716 
0.  1241  / 

0.0319 

0  0306 

1  man  Screening  and  hauling  sand  and  gravel 

0.2804 

Total 

$1880.41 

12355.49 

$2.4584 

RESULTS   ut    Ll-.AKAGE  TESTS. 

The  leakage  in  the  pipes  was  measured 
by  observing  the  water  level  in  them,  all 
water  being  shut  off.  The  head  mentioned 
in  the  tables  is  the  elevation  of  the  water 
level   above   the   lowest   point   in   the  pipe. 


•A  paper  read  before  the  American  Socie- 
ty of  Civil  Engineers  and  printed  in  the  Pro- 
eceflings  for  August.    1907. 


to  time  and  were  repaired.  The  next  op- 
portunity to  measure  leakage  was  from 
March  15  to  22,  a,"ter  all  the  cracks  had 
been  repaired,  since  which  time  no  more 
have  appeared. 

During  the  construction  of  the  south 
line  of  the  Pinto  pipe,  one  lot  of  inferior 
cement,  containing  free  lime,  was  received 
on  the  work,  and  a  portion  of  it  was  used 


signed  to  accomplish  similar  results,  would 
probably  be  the  best  solution  of  the  ques- 
tion  of    forms. 

The  necessity  of  continuous  work  may 
be  said  to  vary  w'ith  the  temperature  at 
which  the  pipe  is  constructed;  at  low  tem- 
peratures it  w'ould  be  almost  a  matter 
of  indifference;  even  at  high  tempera- 
tures it  is  probable  that' continuous  work 
would  not  be  absolutely  necessary,  because 
a  method  of  making  connections  which 
w-ould  result  in  a  nearly  water-proof  joint 
could  probably  be  devised. 

There  are  many  engineering  works,  in 
process  of  construction,  or  projected,  for 
conveying  water  under  pressure,  where 
similar  reinforced  concrete  pipe  could  be 
used,  and  would  be,  w-ere  engineers  satis- 
fied as  to  its  first  cost,  durability  and  re- 
liability. 

The  question  may  be  asked,  what  is  the 
maximum  head  for  which  this  kind  of  con- 
struction could  be  used?  The  precedent 
for  such  construction,  as  well  as  the  liter- 
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ature  on  the  subject,  arc  both  believed  to 
be  quite  meager,  thougli  tlic  writer  has 
had  little  opportunity  for  searching  engi- 
neering literature.  Attention  might  bo 
called  to  a  paper*  by  J.  H.  Quinton,  M. 
Am.  Soc.  C.  E.,  entitled  "Experiments  on 
Steel  Concrete  Pipes  on  a  Working  Scale." 

The  excessive  amounts  of  leakage  re- 
ported in  that  paper  would  seem  to  have 
been  due  to  the  use  of  a  dry  mixture,  and 
the  writer  would  take  decided  exception 
to  the  conclusion  (expressed  on  page  55), 
that  "reliance  for  impermeability  must  be 
placed  on  the  plastering  rather  than  on  the 
material  of  the  pipe."  Reliance  should  be 
placed  upon  a  wet  mixture  of  the  ma- 
terial of  the  pipe. 

There  is  no  doubt  that  the  tirsi  cost 
would  be  less  than  for  either  cast-iron  or 
riveted-steel  pipe,  and  would  be  little  if  any 
in  excess  of  wood-stave  pipe. 

As  regards  durability,  the  question  is 
as  to  the  relative  durability  of  the  metal 
in  the  various  kinds  of  pipe,  disregarding 
for  the  moment  the  life  of  the  wood  staves. 

The  reinforced  concrete  pipe  should  be 
far  less  likely  to  be  destroyed  by  electro- 
lytic action  than  either  cast-iron  or  steel 
pipe.  The  reinforcement  receives  a  coat- 
ing of  cement  which  stays  with  it  when 
the  surrounding  concrete  is  cracked  or 
broken  away,  and  the  question  becomes  one- 
of  the  relative  efficacy  of  the  cement  coat- 
ing on  one  hand,  and  the  asphalt  coating 
of  the  metal  pipe  on  the  other,  remember- 
ing that  the  cement  coating  is  absolutely 
protected  against  abrasion,  and  also  en- 
closed in  a  manner  which  renders  inspec- 
tion difficult  and  incomplete. 

It  may  be  observed  here  that  the  metal 
in  the  reinforced  concrete  pipe  possesses 
the  same  advantage  over  the  metal  in  the 
riveted-steel  pipe  which  has  been  advanced 
in  favor  of  the  bands  on  wood-stave  pipe ; 
I.  t'..  of  form,  being  a  rod  with  a  diameter 
considerably  greater  than  the  thickness  of 
the  riveted-steel  pipe.  In  other  w-ords, 
given  a  certain  quantity  of  steel  per  linear 
foot   of   pipe    (enough   to   carry   the   load). 


•Water    Supplv    and    Irrigation    Paper    No. 
143   of   the   United   States  Geological    Survey. 


the  most  durable  form  would  be  that  witli 
the  least  amount  of  exposed  surface. 

The    problem    of    inspection    might    be 
solved  by  cutting  into  the  steel  occasionally 


question,  even  admitting  the  claims  of  the 
most  ardent  wood-stave  advocates. 

The    reliability,    or    safety   against    sud- 
den  failure   under  a   high  pressure,   seems 


T.Mil.E    II. — I.E.\K.\GE    TESTS    I'l.VTO    PRESSURE    PIPE    NORTH    LINE. 

(This  pipe  was  built  between  June  and  November.  1905,  and  first  filled  with  water  on 

January     25,    1906.) 


Date. 


Duration  of 

test. 


I  Hours.    Minutes. 


Jan.  25.  1906. 

■  25,  1906. 

■  25.  1906. 

•  25.  1906. 

Jan.  26.  1906. 

•  26.  1906. 
26,  1906. 
26,  1906 
26.  1906 
26,  1906. 


30 
30 
30 
30 

00 
00 
00 
00 
00 
00 


1.225 
1.225 
1  .130 


Gallons  per 
hour. 


2.450 
2.450 
2.260 

1  .984 

2  .205 
1  .960 
1  ,837 
1.592 
1  .102 
1  .225 


Average 
head. 


30  2  to  26  5 


30    5  trj 


Feb.  17. 
Feb.  22. 


1901i 
190D 


Feb.  26.  1906 
•■  26.  1906 
•■      26.   1906. 


(The  pipe  was  full  of  water  from  January  26th  to  February  17th. > 

1  0(1  I  300 

i        1  00  I  183 

(On  February  26th  a  longitudinal  crack.  40  ft.  long,  developed.) 

15 
15 
00 

(This  test  shows  the  eflect  of  a  crack,  and  the  effect  of  a  small  reduction  of  head.) 


1 

12 

1 


7  .0.-!5 
4.490 


.628 

367 

86 


21   5 

27  9 


26  0  to  20.2 

20  2  to  16.5 

16  5 


2 

30 

375 

150 

26.9 

7 

00 

350 

50 

26.6 

14 

30 

1,650 

114 

26.3 

i 

15 

475 

112 

25.9 

5 

00 

420 

84 

25.6 

16 

45 

1  .575 

94 

24.7 

6 

45 

460 

6S 

23.9 

Mar.  15.  1906.  8:15  .\.  M..  to  Mar.  22. 

19 

00 

1  .740 

92 

23.0 

1906.6:30.4.  m 

6 

15 

375 

60 

22.1 

13 

30 

1  .610 

119 

21.3 

11 

30 

715 

62 

20.4 

11 

15 

1.100 

98 

19.6 

13 

00 

730 

56 

18.9 

13 

30 

730 

54 

18.3 

11 

00 

460 

42 

17.8 

10 

30 

375 

36 

17.4 

16 
1 

00 
00 

618 
550 

Dec.  19.   1906. 

1 

1 
1 
1 

00 
00 

00 

9  .893 

J 

458 
458 
458 

30  5  to  20.9 

Jan.  30-31.  1907                  

24 

00 

92 

3  8 

30  5 

(This  test  shows  the  effect  of  a  run  of  muddy  water.) 


at  suspected  points,  such  as  at  some  crack 
or  leak.  The  reinforcement  in  the  con- 
crete pipe  should  have  a  much  longer  life 
than  the  bands  on  the  wood-stave  pipe, 
though,  on  the  other  hand,  the  latter  can 
be  readily  inspected  and  renewed. 

Of  course,  as  to  the  relative  permanence 
of    wood    and    concrete,    there    can   be    no 


T.\BLE    III. — LE.\K.\GE    TESTS    PINTO    PRESSURE     PIPE  SOUTH    LINE. 

(Built    March    to   August,    1906,    and  first    filled    on     December    15, 


1906.) 


Duration  of 

Date. 

test. 

Leakage  in 

Gallons  per 

Average 

gallons. 

hour. 

head. 

Hours.    Minutes. 

1               00 

18.320 

18,320 

30  5  to  15  5 

1               00 

3.664 

3,664 

15  5  to  12  5 

nee 

15.  19011.. 

1               00 

489 

489 

' 

1               00 

366 

366 

12    5  to   11    6 

1               00 

290 

290 

2               00 

3.191 

1,595 

30  5  to  27  9 

Tan 

26.  1907                                            .J 

2               00 

3.100 

1.550 

27-9  to  25.4 

12               00 

13.648 

1.137 

25  4  to  14,2 

I 

2               00 

641 

320 

H.2to  13.7 

f 

1               00 

2.198 

2.198 

30.5  to  28.7 

1 

1               00 

2.107 

2.107 

28.7to  27.0 

1               00 

1 ,832 

1.832 

27.0to  25.5 

29-30.   1907 i 

1               00 

1.832 

1.832 

25.5  to  24  0 

1               00 

1  .649 

1.649 

24  0  to  22  7 

1               00 

1.465        . 

1.465 

22  7  to  21.5 

IS                00 

9.984 

555 

21.5to  13.3 

to  the  writer  to  be  simply  a  matter  of  cor- 
rect design  (to  be  determined,  doubtless, 
by  experiment),  and  the  character  of  the 
inspection  of  the  materials  and  construc- 
tion. It  is  not  necessary  to  state  that  the 
inspection  should  be  absolutely  first  class. 
It  would  seem  that  in  correct  design  the 
relative  quantities  of  concrete  and  steel 
should  be  such  that  the  concrete  in  shrink- 
ing cannot  compress  the  steel,  but  will 
crack ;  then,  with  nearly  perfect  adhesion 
of  the  two,  there  should  be  many  cracks. 
but  so  minute  that  they  will  readily  slit  up. 

Whether  the  concrete  cracked  at  few 
places  or  many  would  depend  upon  the 
quality  of  the  concrete,  the  relative  quanti- 
ties of  concrete  and  steel,  and  the  degree 
of  perfection  of  the  adhesion.  In  this 
there  is  a  field  for  experiment,  in  order  to 
determine  the  strength  of  adhesion  of  con- 
crete and  steel,  the  best  form  of  reinforc- 
ing rod,  and  the  amount  of  shrinkage  dur- 
ing the  setting  of  various  mixtures  of  con- 
crete. 

It  will  undoubtedly  be  found  that  there 
is  a  minimum  advisable  spicing  for  the  re- 
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inforcing  rings,  on  account  of  their  ten- 
dency to  form  a  plane  of  cleavage  and  thus 
separate  the  concrete  into  an  inner  and 
an  outer  shell ;  also  to  insure  the  complete 
filling  of  the  entire  space  with  the  con- 
crete. For  a  large  quantity  of  steel  in  the 
section,  the  arrangement   might   be   in  the 


The  city  of  St.  Louis,  Mo.,  has  spent 
over  $2,000,000  for  bridges  over  Mill  Creek 
Valley  and  grade  abolishment. 


Work  has  been  commenced  on  the  south- 
ern extension  of  the  power  lines  of  the 
California-Nevada     Electric     Power     Co., 


TABLE    IV. — LEAKAGE    TESTS     COTTOWOOD    PRESSURE  PIPE  SOUTH    LI.NE.* 

(Built  between  December  25,  1905,  and  January   26,    1906,  and   first  filled  on   March 

9,  1906.) 


Date. 

Duration  of 
test. 

Hours.    Minutes. 

Leakage  in           Gallons  per 
gallons.                   hour. 

Average 
head. 

Mar.  9.  1906 

0  30 
2               30 

1  00 

1               00/ 

1  00 

0               30 

2  30 
7               00 

535                    1 ,070 

1          .-  •   --in 

••      9,  1906 

••      9,  1906 

"      9,  1906 

•■      9,  1906 

Mar.  10,  1906. . 

Mar.  27.  1906 

Sept.  22,  1906.    .        . 

1 ,452                        580 

473 

443 

370 

1,475                     2.950 

38,100                    15.200 

0                              0 

38  .  4  to  34   3 

49  ojj-a 

74  to  IS. 
74    Vll 

*The  south  line  was  the  first  one  constructed  at  Cottonwood.  Some  time  in  April  the  pipe  failed  by 
blowing  out  a  hole  about  4  ft.  square  in  its  top.  This  was  at  the  point  where  the  first  roof  plates  were  re- 
moved, and  would  indicate  that  they  were  removed  too  soon,  allowing  the  concrete  inside  the  reinforcement 
to  settle  a  little  and  part  from  the  reinforcement  and  the  outside  concrete.  The  hole  was  cut  out  to  solid 
work,  and  patched. 

form  of  two  or  more  rows  of  rings  stag- 
gered. 

This  paper  is  presented,  not  as  pre- 
tending to  solve  the  problem,  but  with  the 
hope  that  the  governing  conditions  have 
been  stated  correctly,  and  that  the  sugges- 
tions will  be  of  some  value. 

In  conclusion,  the  writer  wishes  to  ac- 
knowledge valuable  assistance  derived,  dur- 
ing the  construction  of  the  pipe  and  the  re- 


Method  of  Constructing  a  High-Pressure 

Concrete  Pipe  Water  Main  at 

Swansea,  England. 

A  water  main  j.Ooo  ft.  long  and  19.7  ins, 
in  diameter  operating  under  a  head  of  185 
ft.  was  built  in  1905  at  Swansea,  England, 
of  reinforced  concrete  pipe  executed  on 
the  work  under  the  patents  of  Mr.  R.  Bor- 
denave  of  France.  Fig.  i  shows  the  con- 
struction of  the  pipe,  the  drawing  being 
a  part  longitudinal  section  through  the 
shell  at  the  joint.  The  pipe  consists  of  an 
inner  and  an  outer  reinforcement  separa- 
ted by  a  sheet  steel  tube  and  all  embedded 
in  a  1-2  mortar.  Both  inner  and  outer 
reinforcements  consists  of  longitudinal  bins 
of  cruciforce  (-)-)  section  wound  by  a 
spiral  bar  of  the  same  section  wired  to 
them  at  every  intersection.  Only  the  outer 
reinforcement  and  the  steel  tube  are  con- 
sidered in  calculating  the  strength  of  the 
pipe,  the  inner  reinforcement  being  consid- 
ered as  simply  supporting  the  mortar. 

Fabrication   of  Reinforcement.— The  steel 
tube   is    made   of    I    mm.    (0.04   in.)    thick 


^^ 


Fig.   1 — Joint  Construction,   Bordenave   Pipe. 


TABLE    v. — LEAKAGE    TESTS    COTTONWOOD    PIPE  NORTH   LINE. 

(Built  January  8  to  20,  and  first  filled  on  March  9,  1906.) 


Date. 

Duration  of 
test. 

Hours.    Minutes. 

Leakage  in 
gallons. 

Gallons  per 
hour. 

Average 
bead. 

Mar.  9,1906., 

Mar.  10,  1906                                          1 

0  40 
2               30 

1  00 
1               00 
I               00 

0               30 
■>                30 

167 
591 

3,540 
12,500 

251 
237 

177 

121 
98 

7,080 
5,000 

24.0  to  22.5 

69.0 
60.0 

(8-ft.  longitudinal  crack  opened.) 


Mar.  23,  1906..                                       | 

2 
0 

15 
30 

4,525 
1,048 

2,010 
3,097 

60 
73 

Mar.  27,  1906. . . 

2 

20 

-    9,000 

3.860 

74.0  to  60.7 

Mar.  28,  1906.. 

5 

45 

1.170 

73      to  63 

Mar.  29,  1906 

18 

45 

800 

58 

April  16-17.  1906 

26 

00 

39 

74 

May  24-26.  1906 

55 

00 

803 

IB 

74 

May  28-29,  1906 

48 

00 

000 

000 

74 

Sept,  22,  1906 

« 

24 

00 

000 

000 

'' 

Between  March  10th  and  27th  various  short  longitudinal  cracks  developed  and  were  repaired.     The  pipe 
was  in  service  intermittently.    Since  the  end  of  March  the  pipe  has  been  almost  constantly  in  service. 


pair  of  the  cracks,  from  a  free  discussion 
of  the  various  problems  with  Louis  C.  Hill, 
M.  Am.  Soc.  C.  E.,  Supervising  Engineer ; 
F.  Teichman,  M.  Am.  Soc.  C.  E.,  Design- 
ing Engineer,  and  Mr.  A.  L.  Harris,  As- 
sistant Engineer;  also  the  exceptionally 
conscientious  work  of  Mr.  A.  P.  Cox, 
Foreman. 


which  will  extend  from  Pickle  Meadows, 
near  Bridgeport,  Cal.,  to  Tonopah  and 
Manhattan,  a  distance  of  220  miles. 


It  is  roughly  estimated  that  last  win- 
ter's cut  in  Maine  was  about  800,000,000 
feet  of  spruce  and  perhaps  100,000.000  feet 

of   pine. 


sheets  of  steel  bent  to  a  cylinder  and  joint- 
ed longitudinally  by  welded  butt  joints, 
welded  by  a  blow  pipe  using  acetylene  and 
oxygen.  Tests  of  this  welded  joint  by  R. 
H.  Wyrill,  Waterworks  Engineer,  Swansea, 
showed  it  to  be  quite  as  strong  as  the  un- 
welded  steel  cut  from  the  shell.  The  cir- 
cumferential joints  of  the  tube  were  made 
by  turning  up  the  edges  of  the  sheets  and 
welding  them;  this  gives  a  flexible  water- 
tight joint.  The  tube  was  made  in  lengths 
of  9  ft.  9!-^  ins.  and  its  ends  were  turned 
up  all  around;  just  back  from  the  turned- 
up  ends  a  vertical  sheet  steel  collar  was 
welded  to  the  tube  to  form  a  strip  end  for 
the  external  coating.  These  details  are 
shown  in  Fig.  I.  When  the  tube  for  a 
length  of  pipe  is  completed  the  inside  shell 
reinforcement  previously  made  is  slipped 
into  it  and  the  outside  shell  reinforcement 
is  formed  on  it  as  a  mandril,  as  shown  by 
Fig.   2. 

Molding.— When  the  three  positions  of 
the  steel  skeleton  were  completed,  as  shown 
by  Fig.  2,  they  were  set  on  carved  wooden 
curbs  made  to  the  exact  shape  necessary 
to  center  them  and  preserve  the  correct 
thickness  of  cement  coating.  A  collapsible 
core  was  lowered  into  position  in  the  in- 
side, and  a  two-part  sheet  steel  mold  was 
erected  outside;  the  space  between  core 
and  mold  was  then  paved  with  a  thin 
mortar  of  one  part  Portland  cement  to  two 
parts  clean   river  sand.     During  the  proc- 
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ess  of  pouring,  the  outer  steel  mold  is 
sharply  struck  with  wooden  mallets  to  fa- 
cilitate the  escape  of  air  bubbles.  The 
mortar  was  mixed  on  an  elevated  traveling 
platform  which   is  shown  in   Fig.   3,  which 


using  a  single  brand  of  cement  that  ran 
very  uniform  in  quality  and  time  of  set- 
ting it  was  possible,  however,  for  the  work- 
men, after  a  little  practice,  to  gauge  very 
accurately    the   cf>rrect   time    for    removing 


Fig.    2 — Applying     External     Reinforcement    to    Bordenave  Pipe. 


also  shows  a  completed  pipe,  a  core  being 
withdrawn,  a  filled  mold  and  a  section  of 
reinforcement  set  up.  The  difficult  feature 
of   the   molding   process    was   found   to   be 


tlic  molds.  W'itli  four  sets  of  molds  a 
gang  of  eight  men  would  curb  16  pipes 
per  day  under  favorable  conditions,  but 
when  the  temperature  was  low  it  was  not 


Fig.  3 — Casting  Bordenave  Pipe  at  Swansea.   England. 


four  weeks  before  laying;  by  this  time,  it 
is  stated,  they  would  stand  as  much  rough 
usage  as  cast  iron  pipe. 

Laying. — The  pipes  were  laid  much  in 
the  same  way  as  cast-iron  pipes  are  laid; 
they  were  each  9  ft.  g'/i  ins.  long  and 
weighed  each  about  12  cwt.,  and  were  han- 
dled by  ordinary  tackle.  In  laying,  the 
pipes  were  adjusted  end  to  end  and  the 
joint  enclosed  by  a  temporary  steel  ring 
inside  which  the  bitumen  seal.  Fig.  i,  was 
run  and  allowed  to  set  when  the  steel  ring 
was  removed.  The  joint  was  then  en- 
circled by  a  collar  of  similar  construction 
to  the  pipe  itself  and  the  space  between 
collar  and  pipe  was  poured  with  cement 
mortar.  About  ten  lengths  of  pipe  were 
laid  per  day  by  one  gang  of  men,  one 
jointer  and  his  assistant  making  all  the 
cement  and  bitumen  joints  as  fast  as  the 
gang  could  lay  the  pipes. 

The  contractors  for  the  work  were  the 
Columbian  Fircprooting  Co.,  Ltd.,  of  Lon- 
don. England,  owners  in  England  of  the 
Bornia  patents;  the  engineer  in  charge  was 
R.  H.  Wyrill.  M.  Inst.  C.  E.,  Waterworks 
Engineer.   Swansea.  England. 


the  determination  of  the  time  for  with- 
drawing the  core  and  removing  the  exte- 
rior mold;  the  time  of  setting  of  the  mor- 
tar was  different  in  warm  and  in  cool 
weather  and  varied  with  the  wetness  of  the 
mixture,    the    brand    of    cement,    etc.      By 


possible  to  make  more  than  six  or  eight 
pipes.  The  pipes  were  allowed  to  stand 
four  or  five  days  after  the  removal  of  the 
mold:  they  could  then  be  removed  by  a 
crane  and  laid  in  stock  until  used.  It  was 
found  advisable  to  let  the  pipes  age  about 


A  Safety  Locking    Hook  for  Hoisting 
Tackle. 

The  safety  locking  hook  shown  in  the 
accompanying  sketch  is  described  by  Mr. 
Henry  Louis  in  a  note  presented  at  the 
annual  meeting  of  the  North  of  England 
Institute  of  Mining  and  Mechanical  En- 
gineers. This  hook  is  intended  to  take  the 
place   of   the  ordinary   spring  hook,   which 


through  the  spring  having  become  weak, 
bad  loading  of  the  bucket  or  other  cause 
frequently  fail  safeh  to  lock  the  bucket. 
As  will  be  seen  a  sliding  ferrule  A  is  fitted 
to  the  tongue  of  the  hook,  being  prevented 
from  falling  off  by  the  pin  passing  through 
the  slot  in  the  tongue.  To  open  the  hook 
the  ferrule  is  shut  up  on  the  tongue  until 
it  closes  the  point  of  the  hook.  When  the 
hook  is  closed  the  ferrule  drops  by  its  own 
weight  into  locking  position  over  the  hook 
point.  The  tongue  may  be  used  without 
the  spring  if  desired,  but  Mr.  Louis  pre- 
fers to  retain  it.  These  hooks  have  been 
used  with  entire  success  for  some  time. 
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Earth  and  Rock  Section 


Note:  This  section  is  devoted  to  methods  and  costs  of  exca- 
vating earth  and  rock  and  buildin);  embankments.  It  will 
cover  (he  grading  of  roads  and  railroads,  diking  and  canal 
work,  dredging,  building  reservoirs  and  earth  dams,  sewer 
and  water  pipe  trenching,  quarrving,  etc. 


A  High  Cost  for  Shoveling  Dirt. 

Ill  tluiiig  ph.vsicr:!  work  it  is  vcr.v  dirticiilt 
lor  a  ninn  to  maintain  a  rapid  pace,  when 
working  b.v  himself.  It  is  necessary  for 
rapid  work  to  have  a  number  of  men  in 
a  gang.  Then  a  stifTcr  pace'  is  set  and 
maintained,  nor  do  the  men  feel  as  much 
used  lip  at  the  end  of  the  day  as  they  do 
when  they  drag  their  work  along.  These 
things  arc  understood  on  a  race  track,  for 
a  horse,  to  make  a  record,  is  never  run 
without  pace  makers  to  spur  them  to  do 
their  best.  Contractors  often  ignore  these 
facts,  end  one  man  is  set  to  do  some  one 
important  task,  when  a  small  gang  could 
work  at  it  just  as  well  and  not  only  hasten 
the  completion  of  the  job  but  also  cheapen 
it. 

The  following  example  illustrates  this 
kind  of  an  error  of  judgment  on  the  part 
of  a  contractor.  Sand  had  to  be  shoveled 
into  a  cart  to  be  hauled  an  average  dis- 
tance of  150  ft.  to  be  dumped  behind  a 
concrete  wall.  There  was  just  100  cu.  yds. 
of  sand  to  be  moved.  It  was  piled  on 
the  ground,  and  no  picking  was  necessary, 
as  it  shoveled  like  sugar.  Three  men  and 
a  mule  and  cart  were  put  on  this  work,  in- 
stead of  organizing  the  proper  kind  of  a 
gang  to  close  it  up  in  a  day.  the  contractor 
thinking  that  it  was  a  matter  of  minor 
importance.  The  result  was  that  the  men 
lost  time  and  made  the  cost  exorbitant. 
With  wages  at  $1.50  for  a  ten-hour  day, 
the  shoveling  cost  34  cts.  per  cubic  yard ; 
while,  allowing  $1.50  per  day  for  the  cart, 
which  was  the  prevailing  price  in  that  lo- 
cality for  hiring  such  a  team,  tlie  hauling 
cost   loK'  cts.  per  cubic  yard. 

This  means  that  each  man  only  loaded 
4.4  cu.  yds.  per  dsy,  which  was  loafing 
pure  and  simple.  In  stiff  clay  a  man  will 
load  into  a  cart  at  least  14  cu.  yds.  in  10 
hours,  while  with  lighter  soils  this  will 
run  up  to  18  cu.  yds.  and  may  even  go  as 
high  as  22  cu.  yds.  Gillette,  in  his  "Earth- 
work and  Its  Cost,"  says  regarding  shovel- 
ing earth :  "An  engineer  should  base  his 
estimrte  of  cost  on  about  1.4  cu.  yds.  loaded 
per  man-hour;  whereas  a  contractor,  who 
knows  his  foremen  to  be  efficient,  may 
figure  on  about  25  per  cent  better  output, 
or  as  high  as  2  cu.  yds.  an  hour,  and  in 
e.xceptional  cases  on  short  rushed  job  2.8 
cu.  yds.   of  soil  per  hour." 

The  material  in  the  example  given  was 
of  the  easiest  kind  to  shovel,  and,  if  the 
contr."ctor  had  put  four  carts  at  work  and 
S  men  shoveling,  there  is  no  doubt  that 
the  cost  of  shoveling  would  not  have  been 


over  ^yi  cts.  per  cubic  yard,  making  an 
output  per  man  of  20  cu.  yds.  per  day. 
This  would  have  reduced  the  cost  of  haul- 
ing. 

The  contractor,  by  keeping  oust  data  on 
this  item  learned  a  lesson,  for  when  he 
again  had  to  move  some  of  this  sand,  285 
cu.  yds..  En  average  distance  of  75  ft.,  a 
good  size  gang  of  men  with  wheelbarrows 
was  put  on  the  job.  The  result  was  that 
each  man  shoveled  and  wheeled  lyYi  cu. 
yds.  per  day,  at  a  cost  of  8'/2  cents,  per 
cubic  yard.  This  was  a  good  day's  work, 
and  a  significant  feet  is  that  some  of  the 
same   laliorers    worked   on  the  two   jobs. 


A  New  Hose  Coupling. 

We  show  herewith  a  hose  coupling  de- 
signed to  overcome  the  common  defect  of 
couplings,  namely,  leakage  after  having 
been  in  use  for  a  while.  The  cut  shows 
two  halves  of  a  "Dallett"  coupling  and  the 
gasket  used.  The  gasket  is  of  a  rubber 
composition,  which  is  not  aflfected  by  oil 
or  gasoline,  and  is  held  in  the  femrle  half 
of  the  coupling  by  a  flange  around  the 
larger  end,  fitting  into  a  recess.  Upon 
connecting    the   couplina;.    the   tapering   end 


^ 


of  tile  gasket  enters  the  cuiiical  upeiiing 
ill  the  male  part  and  fits  closely  therein. 
When  pressure  conies  on  the  coupling,  this 
tapered  end  of  the  gasket  is  e.xpanded 
against  the  w,"lls  of  the  conical  opening, 
makin.g  a  ti,s5ht  joint,  which  the  pressure 
of  air  or  steam  only  makes  tighter.  As 
soon  as  the  pressure  is  relieved,  the  gas- 
ket is  again  loose,  rnd.  no  matter  how  long 
a  coupling  may  remain  connected,  the  gas- 
ket will  not  adhere  to  the  metal  and  be 
torn  in  taking  the  coupling  apart.  The 
gasket  can  not  fall  out,  and  be  lost  when 
tlic  coupling  is  disconnected,  and  a  new- 
gasket  can  be  inserted  in  a  few  seconds 
when  necessary.  The  coupling  is  made  of 
hard  bronze  composition.  It  has  no  pro- 
jecting parts  to  catch  when  the  hose  is 
trailin.g  along  the  ground. 


Cost    of    Trenching,    Pipelaying    and 
Back-filling  for  Pipe  Sewer  Con- 
struction at  Centerville,  Iowa. 
In  constructing  some  11,739  f'-  of  8.   to. 
12  and  is-in.  pipe  sewers  at  Centerville,  la., 
careful  records  of  cost  were  kept  by  Mr. 


.\l.  .\.  Hall,  Ceiilervillc,  ja.,  engineer  in 
charge,  i'rom  these  records,  kindly  fur- 
nished by  Mr,  Hall,  the  following  tables 
have  been  compiled.  The  work  comprised 
^  .^9  separate  jobs,  or  sections  of  sewer  con- 
struction, rnd  the  tables  give  the  labor 
hours  and  cost  per  lineal  tout  for  caciv 
clas.s  of  labor  for  each  job.  These  are  the 
fifth  set  of  tables  similarly  detailed  that 
we  have  published ;  preceding  tables  ap- 
peared in  our  issues  of  May  15,  June  12. 
July  24  and  Aug,  21,  .Mtogcthcr  these- 
tables  constitute  the  most  complete  rccords- 
of  actual  costs  of  pipe  sewer  work  ever 
published. 

Mr,   Hall  describes   the  methods  of  C"' 
letting  the  original  data  as  follows: 

"In  the  first  place  the  account  of  ilie 
labor  was  kept  by  the  inspector  of  the  work 
and  he  had  his  instruction  to  be  carefuf 
to  account  for  all  the  men  and  where  they 
worked.  He  was  furnished  with  a  blank 
and  was  required  to  turn  these  reports  over 
to  the  engineer  in  charge  each  morning- 
as  he  came  on  the  work,  of  course  turn- 
ing in  the  report  that  covered  the  previous 
day's  work.  Together  they  would  look  over 
the  report  and  make  such  corrections  as 
might  be  necessary  while  the  conditions 
were  still  fresh  in  mind.  In  this  way  what 
was  considered  to  be  an  accurate  account  of 
the  labor  was  obtained  in  a  classified  form 
so  that  by  applying  the  wage  per  hour  the 
daily  cost  could  be  easily  obtained.  How- 
ever, no  attempt  was  made  to  keep  the  a'-- 
tual  cost  for  e."ch  day.  It  was  kept  rather 
by  sections,  as  will  he  shown  by  the  table 
to  follow.  Such  other  data  as  called  for 
on  the  inspector's  blanks  were  also  ob- 
tained by  the  inspector  each  day.  In  but 
one  or  two  instances  did  I  have  any  trouble 
in  getting  accvrate  accounts  from  the  in- 
spectors, for.  while  it  nicy  seem  strange  to 
some,  almost  without  exception  the  inspec- 
tors seemed  to  consider  it  a  pleasure  as 
well  as  a  duty  to  take  an  interest  in  these 
reports.  They  received  no  compensation 
for  this  extra  work,  .-'in  important  advan- 
tage in  keeping  the  work  by  blocks  or  sec- 
tions is  evident,  for  in  this  way  a  good 
record  could  be  kept  of  the  kind  of  material 
e.xcavated  and  its  condition  relative  to 
easy  or  difScult  moving.  This  part  of  the 
data  was  largely  kept  by  myself  and  from 
my  personal  observation, 

"Of  course,  there  are  always  labor  cost-4 
to  the  contractor  which  do  not  come  under 
the  observation  of  the  inspector,  and  it  is 
hard  for  anybody  except  the  contrrctor  to  ' 
know  what  these  costs  are.  and  many  times 
he  could  not  separate  these  incidental  costs 
such  as  handling  tools,  unloadirg  and  haul 
ing  materials,  moving  materials  from  pl,-ce 
to  place  in  order  to  use  up  all  odds  and 
ends  possible,  and  various  other  minor 
costs.  Hence  it  is  very  possible  that  labor 
costs  deduced  from  these  figures  should  be 
increased  by  some  percentage  which  T 
would  estimate  at  10  per  cent  for  the  aver- 
age case." 
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Size  of  pipe,  ins 

Length  of  pipe,  ft 

Average  depth  of  trench, <ft.  .  . 

Width  of  trench,  ins 

Exca\ation  per  lin.  ft.  of  trench,  cu.  yds 

Trenching: — 

Trench  diggers  at  18  cts.  per  hour. 

Total  labor  trenching 

Pipelaving: — 
Pipelayer  at  30  cts.  per  hour.    . 
Pipelayer's  helper  at  17}  cts.  per  hour.. . 


Total  labor  pipela>'ing 

General  Service:^ 
Foreman  at  35  cts.  per  hour. . .  . 
Water  boy  at  12i  cts.  per  hour. 

Total  labor  general  service. . 
Backfilling: — 

By  hand  atUTJ  cts.  per  hour 

Team  and  two  men  at  52}  cts.  per  hour. 


Total  labor  backfilling. 
Grand  total  labor 


Labor  cost  per  cu.  yd.  trenching.  , 
Labor  cost  per  cu.  yd.  backfilling. 


JOB  I. 


15 
296 
5,G 
3fi 
0.622 


Total    Cost  per 

hours,     lin.  ft. 
177     $0.1076 


177 


16 
33 

0  0162 
0.0195 

49 

0.0357 

15 
15 

0  017S 
0  0063 

30 

0.0241 

28 
7 

0.0166 
0.0124 

35 
291 

0,0290 
0.1964 

SO   1730 
0.0466 


JOB  11. 


JOB  III. 


JOB  IV 


JOB  V. 


JOB  VI. 


15 
523 
6.7 
36 
0.744 


15 
376 
7  3 
36 
0.811 


Total  Cost  per 
hours,  lin.  ft. 
1408     $0.4846 


Total  Cost  per 
hours,  lin.  ft. 
to. 1752 


0.1076       14US       0.4846 


57 
102 


0.0327 
0.0341 


366 
366 


24 
48 


0.1752 


0  0192 
0.0223 


159       0.0668 


72       0.0415 


61 
60 


0  0408 
0  0143 


35 
35 


0  0326 
O.Ollti 


121        0,0551 


70       0.0442 


0.0172 
0  0098 


to  2160 
0  0333 


15 
592 
7  5 

36 
0 .  833 


Total 
hours. 

Cost  per 

lin.  ft. 

645 

to. 1961 

645 

0    1961 

37 
74 

0   01S7 
0   0219 

111 

0   0406 

44 

44 

0  0260 
0   0093 

88       0.0353 


100 
19 


119 
962 


to. 2354 
0.0557 


15 
326 
7.4 
30 
0.822 


Total    Cost  per 

hours,     lin,  ft. 

590     to. 3258 


MO       0  325S 


33 
66 


0  0304 
0.0354 


99       0  0658 


50 
50 


0  0537 
0.0191 


100       0.0728 


69 
24 


93 

882 


0  0370 
0.0387 


0.0757 
0.5401 


to  3964 
0  0921 


12 
424 
4  9 
24 
0.363 


Total 
hours. 

Cost  per 
lin.  ft. 

109 

to. 0463 

109       0  0463 


31 
62 


0  0219 
0.0256 


93       0.0475 


0 
60 


66 
39 


39 
307 


0.0049 
0.0177 

0.0226 

0.0161 


0.0181 
0.1325 


to   1275 
0  0444 


Size  of  pipe,  ins 

Length  of  pipe,  ft 

.\verage  depth  of  trench,  ii 

"Width  of  trench,  ins 

Excavation  per  lin.  ft.  of  trench,  cu.  yds.. 

Tre.n'chin'g: — 
Trench  diggers  at  18  cts.  per  hour. 

Total  labor  trenching 

PipSir.iYiNG;— 

Pipelayer  at  30  cts.  per  hour 

Pipelayer's  helper  at  17J  cts.  per  hour- 
Total  labor  pipelaying 

Gener.\l  Service; — 

Foreman  at  35  cts.  per  hour 

^\'ater  boy  at  12i  cts.  per  hour. . 

Total  labor  general  service 

B.^ckfillixg: — 

By  hand  at  17J  cts.  per  hour 

Team  and  two  men  at  52J  cts.  per  hour. 


Total' labor  backfilling. 
Grand  total  labor 


Labor  cost  per  cu.  yd.  trenching. . 
Labor  cost  per  cu.  yd.  backfilling. 


JOB  VII. 


JOB  VIII. 


JOB  IX. 


JOB  X. 


JOB  XI. 


JOB  XII. 


12 
449 
6.5 
24 
0.481 

Total    Cost  per 

houi^.     lin.  ft. 

421      $0.1688 

421        0.1688 


12 
333 
8.0 
24 
0.593 

Total    Cost  per 

hours,     li  1.  ft. 

726     $0.3924 

726       0,3924 


12 
246 
8.4 
24 
0.622 

Total    Cost  per 

hours,      lin.  ft. 

320     to. 2342 


35 
70 


0  0234 
0  0273 


49 
94 


0   0441 
0   0494 


320        0.2342 


15       0.0183 
30       0.0214 


12 
373 
9.0 
24 
0.666 

Total    Cost  per 

hours,     lin.  ft. 

557     $0.2688 

557       0.2688 


12 
236 
9.2 
24 
0.681 

Total    Cost  per 

hours,     lin.  ft. 

415     to  2918 


12 
440 
9.4 
24 
0.696 

Total    Cost  per 

hours,     lin.  ft. 

899     to. 3678 


415       0.2918 


105       0  0507 


143       0,0935 


40 
40 


57 

IS 


75 
681 


0  0312 
0  0111 


0  0423 


0,0222 
0,0210 


0.0432 
0.3050 


30 
1)0 


74 
10 


S4 
1043 


0  0315 
0  0225 


0  0540 


0  0389 
0  0158 


0  0547 
0  5946 


45       0.0397 


15       0  0213 
15       0.0076 


30       0  0289 


28   0,0199 
4   0,0085 


47 
94 


47 
47 


0,0378 
0  0441 


0,0819 


0  044! 
0  015S 


94   0  0599 


32   0,0284 
427   0  3312 


99 
29 


128 
920 


0  0464 
0  040S 


0,0872 
0.4978 


27 
54 


14 
14 


68 
8 


76 
600 


0  0316 
0  0369 


0  0191 
0  0069 


0  0465 
0.0164 


0.0629 
0.4492 


899   0.3678 


40   0.0273 
80   0.0318 


120   0  0591 


30   0  0591 
40   0  0114 


70   0  0705 


78   0  0310 
25   0  0298 


103   0.0608 
1192   0.5582 


to. 3509 

to. 6627 

to. 3765 

to  4032 

to . 4285 

to. 5283 

0.0898 

0.0922 

0.0457 

0.1308 

0.0924 

0.0874 

JOB  XIII. 


JOB  XIV. 


JOB  XV. 


JOB  XVI. 


JOB  XVII. 


JOB  XVIII. 


Size  of  pipe,  ins 12 

Length  of  pipe,  ft 352 

Average  depth  of  trench,  ft 9.6 

"Width  of  trench,  ins 24 

Excavation  per  lin,  ft.  of  trench,  cu.  yds ».,•,.,  0.711 

Trenching:—  Total    Cost  per 

hours,     hn.  ft. 
Trench  diggers  at  18  cts.  per  hour ,  840 

Total  labor  trenching 840 

Pipelaying: — 

Pipelayer  at  30  cts.  per  hour 59 

Pipelayer's  helper  at  17i  cts.  per  hour,  1 1 1 

Total  labor  pipelaying ,  ,                           170 

General  Service: — 

Foreman  at  35  cts.  per  hour 59 

"Water  boy  at  12i  cts.  per  hour  59 

Total  labor  general  ser^-ice ; , .  .  118 

Backfilling; — 

By  hand  at  17J  cts.  per  hour 81 

Team  and  two  men  at  52i  cts.  per  hour,  .  .  14 

Total  labor  backfilling 95 

Grand  total  labor 1223 

Labor  cost  per  cu.  yd.  trenching  tO  .  604 1 

Labor  cost  per  cu,  yd,  backfilling 0.0868 


to. 4295 
0.4295 


0.1055 


0  0587 
0.0209 


0.0796 


0  0403 
0.0209 


0  0612 
0.6758 


0 

12 
106 
9  9 
24 
.733 

Total 
hours 

Cost 
.     lin. 

r 

448 

to. 7608 

448       0,7608 


in 

20 


0   02S3 
0,0330 


30       0.0613 


26 
36 

0.0859 
0.0424 

62 

0   1283 

10 

7 

0  0165 
0.0347 

17 
557 

0.0512 
1.0016 

12 
230 
10.1 

24 

0.748 


Total    Cost  per 

hours,     lin,  ft, 

537     to. 4203 

537       0.4203 


44 
66 


50 
40 


0,0287 
0,0335 


0.0622 


0.0761 
0.0217 


90       0.0978 


87 
35 


122 
815 


0.0662 
0.0799 


0.1461 
0  7264 


12 

241 

11   5 

24 

0.852 


12 
496 

11,7 

24 
0  866 


Total 

hours. 

904 


Cost  per 

lin,  ft. 

$0.6752 


Total  Cost  per 
hours,  lin,  ft. 
1636     to. 5737 


904       0.6752       1636       0.5937 


44 
73 


0  0548 
0  0530 


57 
99 


0,0345 
0,0349 


117       0.1078 


156       0,0694 


26 
30 


0  0377 
0.0156 


56       0.0533 


105 
4 


109 
1186 


0  0762 
0.0087 


0.0849 
0.9212 


79 
79 


158 
79 


101 
2051 


0.0557 
0.0199 


0.0756 


12 
256 
14  2 

24 
1.052 


Total  Cost  per 
hours,  lin.  ft. 
1408     to. 9900 


1408 
41 


0.9900 


0  0480 
0.0561 


123       0.1041 


100 
100 


200 
56 


78 
1809 


0,1367' 
0.0488 


0.1855 


il.0379 

to. 5619 

to. 7925 

to. 6856 

to. 9411 

0.0698 

0,1953 

0,0996 

0.6591 

0.0793 

Job  1;  Very  easy  digging  in  black  loam.  Job  2;  Difficult  and  slow  work,  1.050  cubic  feet  of  rock.  Job  3:  Easy  spading  in  black 
soil.  Job  4;  Clay,  good  spading,  little  water  in  ditch.  Job  5;  DifBcult  and  slow  work,  262  cubic  feet  of  rock.  Job  6:  Hard  work, 
662  hr,  on  1.164  cubic  feet  of  rock  in  ditch.  92V2  lbs,  dynamite.  Job  7;  Easy  spading  in  black  soil,  wet  and  bad  weather.  Job  8: 
Good  clay  digging,  bad  weather  and  ditch  caved.  Job  9:  Fine  clay  spading,  little  water  in  ditch.  Job  10:  Mtxlerate  clay  spad- 
ing; crossed  car  track  twice.  Job  11:  Good  clay  digging,  dry  and  hard  sandy  bottom.  Job  12:  Good  clay  work,  sandy,  100  feet  wet 
ground  filled  with  bats.  Job  13;  Good  clay  spading,  wet  weather  made  ditch  cave.  Job  14:  Boulders  in  ditch,  wet  ground.  12  ft. 
concrete  under  bridge.  Job  15;  Good  clay  spading,  dry  sandv  bottom.  Job  16:  Hard  pan  pick  work  in  boulders:  HO  feet  concreted 
pipe.     Job  17;   Layer  of  boulders  in  trench  2  feet  thick,   pick  work.     Job  18:     Very  hard  pick  work  in  shale,  rainy  weather. 
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JOB  XIX. 


JOB  XX. 


JOB  XXI. 


JOB  XXII. 


JOB  XXIII. 


JOB  XXIV. 


Size  of  pipe,  ins 

I.cnKth  ot  pipe,  ft 

AvcraKf  <-leplh  ot  Ircnch,  ft. ... 

Width  of  trench,  ins 

Excavation  per  lin.  ft.  of  trench,  cu.  yds. 

Trbnchinc: — 
Trench  digRers  at  1 8  cts.  per  hour 
Total  labor  trenchinK 

PiPKLAYINr,;     - 

Pipelayer  at  30  cts.  per  hour 

Pipelayer's  helper  at  17)  cts.  per  hour.. . 


Total  labor  pipela>inR 

Genbkal  Service: — 

Foreman  at  35  cts.  per  hour 

Water  boy  at  12i  cts.  per  hour 

Total  labor  general  service . . 
Backfilling: — 

By  hand  at   17}  cts.  per  hour 

Team  and  two  men  at  52J  cts.  per  hour. 


Total  labor  backfilling. 
Grand  total  labor 


Labor  cost  per  cu.  yd.  trenching.  - . 
Labor  cost  per  cu.  yd.  backfilling. . 


12 

348 

10  .1 

24 

0  763 


Total 
hours. 
1053 

1053 

36 


Cost  per 

lin.  ft. 

to. 5446 

0  5446 

0  0310 
0.0347 


105       0  0657 


.3.S 
38 


76 
123 


131 
265 


0  03.S2 
0.0137 


0.0519 


0.0619 
0.0121 


0.0740 
0.7362 


12 

215 

10  I) 

24 

0.807 


Total 

hours. 

406 

406 

25 
45 


Cost  per 

lin.  ft. 

to. 3399 

0   3399 

0  0349 
0  0366 


70       0  0715 


.111 
39 


78 
30 


49 
603 


0  0635 
0  0227 


0.0862 


0  0244 
0  0464 


0  0708 
0.5684 


10 

252 

7  6 

24 

0  563 


Total 

hours. 

206 

208 


Cost  per 

hn.  ft. 

to    1471 

0    1471 


20 
40 

0.0238 
0  0278 

60 

0  0516 

20 
20 

0  0278 
0  0099 

40 

0.0377 

27 

7 

0  0187 
0  0146 

34 
340 

0  0333 
0  2697 

10 

258 

SO 

24 

0  637 


10 
209 
9.7 
24 
0  719 


10 

122 

10.0 

24 

0.741 


Total 

houn>. 

296 


Cost  per 

lin.  ft. 

to  2065 


Total  Cost  per 
hours,  lin.  ft. 
to. 2920 


296   0  2065 


21 
42 


0  0244 
0  0285 


339 
339 


28 
47 


0  2920 


0 . 0402 
0.0394 


Total    Cost  per 

houra.     lin.  ft. 

260     to. 3836 

260       0.3836 


18 
36 


0.0443 
0  0516 


63       0  0529 


75       0.0796 


54        0  0959 


to. 7137 

to. 4212 

to  2613 

to. 3242 

to. 4061 

to. 5177 

0   1009 

0.0865 

0  0556 

0.0151 

0  0547 

0.1026 

JOB  XXV. 


JOB  XXVI.         JOB  XXVII.       JOB  XXVIII.        JOB  XXIX. 


JOB  XXX. 


Size  of  pipe,  ins 

Length  of  pipe,  ft 

Average  depth  of  trench,  ft 

Width  of  trench,  ins 

Excavation  per  lin.  ft.  of  trench,  cu.  yds.. 

Trenching: — 

Trench  diggers  at  18  cts.  per  hour 

Total  labor  trenching 

Pipelaying: — 

Pipelayer  at  30  cts.  per  hour 

Pipelayer's  helper  at  17i  cts.  per  hour..  .  . 


Total  labor  pipelaying 

Ge.veral  Service: — 

Foreman  at  35  cts.  per  hour 

Water  boy  at  12J  cts.  per  hour 

Total  labor  general  ser\'ice 

Backfilling: — 

By  hand  at  17i  cts.  per  hour 

Team  and  two  men  at  52}  cts.  per  hour. 


Total  labor  backfilling. 
Grand  total  labor 


Labor  cost  per  cu.  yd.  trenching. . 
Labor  cost  per  cu.  yd.  backfilling. 


10 

206 

10   0 

24 

0.741 


Total    Cost  per 

hours,     lin.  ft. 

437     t0.381S 

436       0.3618 


30 
60 


0   0437 
0.0510 


90       0  0947 


166       0   1410 
752        0.6867 


to  5152 
0.1903 


ID 

240 

10   6 

24 

0.785 


Total  Cost  per 
hours,  lin.  ft. 
to  4897 


653 
653 


37 
42 


0.4897 


0   0463 
0  0306 


79        0.0769 


60 
60 

0.0875 
0.0313 

120 

144 

0  1188 
0    1050 

144 

996 

0  1050 
0   7904 

to. 6240 
0.1338 


10 

123 

10,9 

24 

0.808 


Total    Cost  per 

hours,     lin.  ft. 

462     to. 6761 


462 


23 
46 


0.6761 


0.0561 
0  0654 


37 
37 

0 
0 

1053 
0376 

74 

108 

0 

0 

1429 
1537 

108 
713 

0 

1 

1537 
0942 

to. 8368 
0.1902 


10 

471 

11,7 

24 

0.866 


Total 
hours. 
1239 


Cost  per 

lin.  ft. 

to  4735 


1239       0.4735 


92 
120 


100 
100 


200 

367 


367 
2018 


0  0586 
0  0446 


0.1032 


0  0743 
0  0265 


0    1008 
0    1364 


0.1364 
0.8139 


to  5458 
0.1575 


10 

246 

12.0 

24 

0.889 


Total 

hours. 

659 


Cost  per 

lin.  ft. 

to. 4822 


659       0.4822 


30 
60 


0  0366 
0.0427 


90       0.0793 


33 
33 


66 
159 


159 
974 


0  0469 
0.0168 


0  0637 
0.1131 


0.1131 
0.7383 


to. 5424 
0.1272 


10 

376 

12.2 

24 

0.904 


Total    Cost  per 

hours,     lin.  ft. 

900     to  4309 

900       0.4309 


65 
130 


0.0519 
0.0605 


195       0.1124 


75 

150 

239 


239 
1484 


0  0698 
0.0249 


0.0947 
0   1103 


0.1103 
0  7483 


to. 4877 
0.1220 


JOB  XXXI. 


JOB  XXXII.       JOB  XXXIII.       JOB  XX.XIV.        JOB  X.XXV.         JOB  XXXVI. 


Size  of  pipe,  ins .' .  .  . 

Length  of  pipe,  ft 

Average  depth  of  trench,  ft 

Width  of  trench,  ins 

Excavation  per  lin.  ft.  of  trench,  cu.  yds.. 

Trenching: — 

Trench  diggers  at  18  cts.  per  hour.  , . 

Total  labor  trenching 

Pipelaying: — 

Pipelayer  at  30  cts.  per  hour 

Pipelayer's  helper  at  17}  cts.  per  hour 

Total  labor  pipelaying 

General  Service: — 

Foreman  at  35  cts.  per  hour 

Water  boy  at  12}  cts.  per  hour 


Total  labor  general  service. .  , 
Backfilling: — 

By  hand  at  17}  cts.  per  hour 

Team  and  two  men  at  52}  cts.  per  hour. 


Total  labor  backfilling. 
Grand  total  labor 


10 

128 

12.2 

24 

0.904 

Total    Cost  per 

hours,     lin.  ft. 

541      to. 7608 


541        0.7608 


36 
64 


0  0844 
0  0875 


100       0.1719 


40 
40 


80 
74 


74 
.,795 


0    1093 
0  0391 


0.1484 
0.1012 


0.1012 
1.1823 


Labor  cost  per  cu.  yd.  trenching. . 
Labor  cost  per  cu.  yd.  backfilling. 


to. 8416 
0.1118 


10 

228 

10  6 

24 

0.785 


Total 

hours. 

449 


Cost  per 

lin.  ft. 

to. 3545 


449       0.3545 


50 

75 
29 


0.0329 
0.0384 


0.0713 


0.044.") 
0.0159 


58        0.0604 


56 
4 


60 
642 


0.0430 
0.0092 


0.0522 
0.5384 


to 

0 


4516 
0665 


10 
237 
11.2 

24 
0-83 


Total 

Cost  per 

hours. 

lin.  ft. 

763 

to. 5795 

763       0.5795 


36 
60 


0.0456 
0.0443 


96       0.0899 


6982 
1616 


10 

230 

113 

24 

0.S37 

Total    Cost  per 
hours,     lin.  ft. 


552 
552 


17 
34 


51 


11 
II 


73 
23 


96 
721 


to. 4320 


0  0222 
0  0259 


0  0167 
0  OOlJO 


0.0555 
0.0525 


0.1080 
0.6108 


to. 5162 
0.1290 


10 
196 

11.3 
24 

1.837 


Total 
hours. 

Cost  per 
lin.  ft. 

381 

to. 3499 

381 

0   3499 

27 
40 

0  0413 
0.0357 

67 

0  0770 

40 
40 

0  0714 
0.0253 

80 

0.0969 

94 

0.0839 

94 
622 

0.0839 
0  6077 

to. 4 180 
0.1002 


10 

259 

12.7 

24 

0.941 


Total  Cost  per 
hours,  lin.  ft. 
to. 5261 


757 
757 


22 
40 


0  5261 


0.0255 
0.0270 


62       0.0525 


9 
20 


0  0122 
0.0097 


29       0.0219 


39 
11 


50 

898 


0.0263 
0.0223 


0.0486 
0.6491 


to. 5591 
0.0516 


Job  19:    Hard  digging  In  rocky  ground, 
pipe  under  bridge.     Job  21:     Fine  clay  spad 
Job  23:   Close  to  street  car  track,  dirt  handl 
ground,   close  to  street  car   track,   dirt  shov 
Street  car  track,  wet  weather  made  very  bad 
work,    but    crowded    quarters,    dirt    handled 
hard,  lost  100  feet  of  ditch  from  bad  weather 
bad  weather  for  deep  ditch.     Job  34:   Good 
quarters,   33  foot  street.     Job  36:    Moderate 


SO  ft.  con.  pipe,  13  sacks  com..  4  yds.  rock.  Job  20:  Filled  ground,  wet  ditch,  concreted 
Ing,  wet  ditch  with  sandy  bottom.  Job  22:  flood  clay  digging,  narrow  street  crowded, 
ed  twice.  Job  24:  Clay  work,  cramped  quarters,  dirt  handled  twice.  Job  25:  Cavey 
eled  twice.  Job  26:  Street  car  track,  144  hr.  moving  steel,  close  to  g;is  tank.  Job  27: 
ditch.  Job  28:  Moderate  digging  In  clay,  crossed  street  car  track.  Job  29:  Good  clay 
twice.  Job  30:  Good  clay  spading.  50  feet  wet  ditch,  service  pipes.  Job  31:  Spading 
.  Job  32:  Moderate  clay  spading,  cavey  ditch.  33  feet  street.  Job  33:  Rocks  In  ditch, 
clay  spading,  dirt  handled  twice.  33  foot  street.  Job  35:  Hard  clay  spading,  cramped 
clay    spading,    33    foot    street,    dirt    handled   twice. 
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JOB  XXXVII.      JOB  XXXVIII.    JOB  XXXIX. 


Size  of  pipe,  ins 

Length  of  pipe,  ft 

Average  depth  of  trench,  ft. .    , 

Width  of  trench,  ins 

Excavation  per  lin.  ft.  of  trench,  cu.  yds.. 

Tren'ching: — 
Trench  diggers  at  IS  cts.  per  hour.  .  . 


Total  labor  trenching 

Pipelaying: — 

Pipelayer  at  30  cts.  per  hour 

Pipelayer's  helper  at  I7i  cts.  per  hour.. 

Total  labor  pipelaying 

General  Service:— 

Foreman  at  35  cts.  per  hour 

Water  boy  at  12i  cts.  per  hour 


8 

8 

8 

784 

199 

96 

9.2 

9.7 

10.5 

24 

24 

24 

.682 

0.719 

0.778 

Total  labor  general  service. . 
IB  Backfilling: — 

By  hand  at  I7i  cts.  per  hour 

Team  and  two  men  at  52i  cts.  per  hour. 


Total  labor  backfilling. 
Grand  total  tabor , 


Total 
houre. 

Cost  per 

lin.  ft. 

1165 

$0.2675 

1165 

0  2675 

47 
94 

0  0180 
0  0210 

141 

0  0390 

51 

51 

0  022X 
0  0081 

102 

0.0309 

161 
23 

0.0359 
0.0154 

184 
1592 

0.0513 
0.3887 

Total    Cost  per 

hours,     lin.  ft. 

252     $0.2289 


Total  Cost  per 
hours,  lin.  ft. 
$0.4388 


21 
32 


0.2289 


0.0317 
0.0281 


234 
234 


22 
27 


0.4388 


0.0688 
0.0492 


53   0.0598 


49   0.1180 


JO 
30 


60 
52 


52 
417 


0  0528 
0.0188 


0.0716 
0.0457 


20 
20 

40 

0   0729 
0  0260 

0  0989 

104 

0.1896 

0.0457 
0.4060 


104 
427 


0.1896 
0.8453 


Labor  cost  per  cu.  yd.  trenching. . 
Labor  cost  per  cu.  yd.  backi^lling. 


$0.3922 
0.0752 


$0.3184 
0.0636 


$0.5640 
0  2437 


Job  3^ 
ing.     dr>-. 


Fine  clay  spading.   100  feet  wet   ditch,  dry  weather.     Job  38:    Fine  clay  spad 
Job     39:       Hard      digging,      wet  weather  made  sloppy  backfilling. 


A  Traction  Engine  with  Steam  Shovel 
Attachment. 

.■\  traction  engine  is  a  good  all-round 
machine  for  use  on  general  contract  work. 
Xow,  by  an  ingenious  attachment,  the  man- 
ufacturers of  the  Avery  traction  engine, 
enable  a  contractor  to  convert  his  traction 
engine   into  a   steam   shovel.     This   attach- 


tlie  top.  When  the  scraper  is  dropped  down 
to  dig,  the  swinging  back  closes  and  fastens 
with  a  hook.  When  dumping  into  a  wagon 
the  operator  pulls  a  rope  attached  to  the 
hook,  releasing  it,  and  the  dirt  falls  into 
the  wagon.  Only  two  men  are  required 
to  operate   the  machine. 

The  shovel  is  said  to  be  capable  of  '.oad- 


shovel  attachment,  to  which  attention 
should   be  directed : 

The  outfit  is  quickly  transported  from 
place  to  place,  making  it  especially  suitable 
where  the  cuts  arc  light,  necessitating  fre- 
quent shifting  of  the  plant. 

The  shovel  does  not  require  a  heavy  cut 
in  which  to  work  to  advantage.  Since  it 
works  like  an  ordinary  drag  scraper,  it  is 
capable  of  skimming  off  a  thin  slice  of 
earth  a  few  inches  thick,  and  is  equally 
adapted  to  heavier  work. 

This  machine  is  made  by  the  .\very  Man- 
ufacturing  Co.,   Peoria,   111. 


Life  of  Timber  Imbedded  in  Clay. 

In  a  (li>cussion  on  foundations,  ;it  the 
last  annual  meeting  of  the  Am.  Soc.  C.  E., 
Mr.  John  F.  O'Rourke,  president  O'Rourke 
Engineering  Construction  Co.,  New  York 
city,   said : 

"It  is  the  writer's  experience  that  wood, 
driven  or  placed  in  clay,  is  as  completely 
preserved  as  though  immersed  in  water ; 
and,  time  and  again,  in  the  construction  of 
foundations  in  the  lower  part  of  New  York 
city,  he  has  removed  timber — mud  sills  and 
stringers — which  had  been  placed  above  the 
water  level,  but  in  clay,  more  than  loo 
years  before,  and  always  found  them  in 
good  preservation." 

The  editor  can  confirm  this  statement  not 
only   from   observation   in   New  York   city, 


Steam    Shovel    Attachment    to    a    Traction     Engine. 


ment  is  illustrated  herewith.  It  consists  of 
a  boom  supporting  a  scraper  at  its  forward 
end.  The  scraper  is  filled  by  pushing  it 
along  the  surface  of  the  ground,  just  as  a 
drag  scraper  is  filled,  excepting  that  a  drag 
scraper  is  pulled  by  horses,  whereas  the 
Avery  scraper  is  pushed  by  an  .\very  trac- 
tion engine.  When  the  scraper  is  full  of 
earth  the  boom  is  raised  and  the  scraper  is 
dumped  into  a  wagon,  car,  or  cart.  The 
back  of  the  scraper,  or  dipper,  is  hinged  at 


ing  I  to  5  cu.  yds.  per  minute,  according 
to  conditions. 

The  .\very  traction  engine  is  equipped 
with  several  attachments  beside  the  scraper 
or  shovel  just  described.  A  "steam  plow," 
a  tender,  and  a  derrick  are  among  the  at- 
tachments. The  derrick  is  a  great  con- 
venience on  general  contract  work.  Heavy 
wagons,  which  can  be  coupled  up  in  a  train, 
are  also  made  by  this  company. 

There  are  several  merits  possessed  by  the 


but  from  observation  in  Philadelphia.  .\ 
few  years  ago.  Market  street.  Philadelphia, 
w-as  torn  up  during  the  laying  of  water 
pipes,  and  ancient  wooden  pipes  were  un 
earthed.  These  pipes  had  been  buried  so 
many  years  that  all  record  of  their  exist- 
ence had  been  lost,  but  that  they  had  not 
been  used  for  too  years  was  quite  certain. 
Nevertheless  the  wood  was  sound.  The 
pipes  had  evidently  been  protected  by  the 
dense  clav  that  surrounded  them. 
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Unclassified  and  General  Articles 


Note:  This  suction  is  devoted  to  methods  and  cost 
articles  on  construction  work  not  properlv  coming 
under  any  of  the  preceilinj;  classifications. 


Methods   and   Costs;   Some  Old;  Some 
New. 

Flow  of  Artesian  Wells. — The  follow- 
ing method  is  sometimes  used  as  an  aid 
in  calculating  the  flow  of  an  artesian 
well.  -A  bottle  of  aniline  fluid  is  lowered 
into  the  well,  and  then  by  electrically  ex- 
ploding a  cap  the  bottle  is  broken.  The 
time  required  for  the  fluid  to  appear  at 
the  top  gives  an  accurate  gauge  as  to  the 
velocity  of  the  flow. 

Mending  Steel  Tapes.— We  illustrate 
herewith  a  >imple  device  which  has  been 
used  as  an  aid  in  mending  steel  tape. 
The  device  consists  of  a  steel  plate  2x1^ 
in.  by  1-16  in.  thick,  fastened  to  the  top 
of  a  w^ooden  block  by  screws  having 
countersunk  heads;  above  this  i$  another 
plate  of  the  same  dimensions.  Through 
both  of  these  plates  a  row  of  holes,  1,  2, 
3  and  4.  is  drilled  and  small  wire  nails 
driven  into  the  wooden  block,  the  nails 
serving  to  keep  the  tape  in  line  and  also 
to  keep  the  top  plate  in  position 
Through  both  plates  two  other  rows  or 
smaller  holes,  about  the  size  of  a  larg;- 
pin,  which  makes  a  convenient  rivet,  are 
driven  The  holes  should  be  quite  close 
together  and  yet  cover  enough  length  to 
provide  for  any  angle  of  break.  In  re- 
pairing a  broken  tape  it  should  be  placed 
between  the  plates  as  shown  in  cut,  the 
ends  brought  carefully  together,  and  the 
whole  then  secured  by  using  the  stove 
bolts  A.  If  the  punch  is  strong  enough 
the  splicing  piece  and  tape  can  be  punch- 
ed at  the  same  time;  otherwise  after  the 
boles  in  the  tape  are  punched  it. can  be 
removed  and  the  splicing  piece  inserted 
and  punched.  The  operation  is  com- 
pleted by  riveting  the  tape  and  splice  to- 
gether. Some  surveyors  contend  that 
the  splicing  piece  makes  the  repaired 
tape  stiff,  and  they  prefer  the  following 
method  of  mending  a  break:  A  flux  is 
made  by  taking  muriatic  acid  and  putting 
into  it  a  small  piece  of  zinc;  when  the 
bubbles  cease  to  rise  sal-ammoniac  is 
added  until  no  more  will  dissolve.  The 
break  is  cleaned  thoroughly  with  an 
enicrj'  cloth  and  moistened  with  the  flux. 
.\  small  shaving  of  solder  is  then  placed 
upon  it  and  slowly  heated  with  a  flame 
.ind  a  blow-pipe  until  the  solder  melts 
;ind  spreads  on  the  tape;  both  sides  of 
the  tape  are  treated  in  this  way.  While 
the  tape  is  still  hot  the  solder  is  wiped 
with  a  piece  of  cloth  until  the  joint  is 
neatly  tinned.  A  thin  strip  of  copper 
\<    to   'i    in.  wide,  is   then  cleaned   with 


the  emery  cloth  and  given  a  thick  coat 
of  tin  and  bent  into  a  sleeve,  the  ends 
meeting  in  a  butt  joint.  The  sleeve  is 
then  put  on  the  tape  and  slowly  heated 
with  the  blow-pipe.  When  the  solder  is 
hot  enough  to  run,  the  joint  is  clamped 
with  pliers  and  when  cool  the  copper 
sleeve  is  trimmed  and  the  joint  polished 
with  emery  cloth.  It  should  be  borne  in 
mind  that  if  the  break  to  be  mended  is 
at  an  angle  too  large  to  be  covered  by  a 
narrow  sleeve,  it  is  better  to  insert  a 
piece  of  old  tape  1  in.  or  more  long  and 
to  use  two  sleeves. 

Equivalents  fcr  Hydraulic  Computa- 
tions.— The  following  table  of  conveni- 
ent equivalents  for  use  in  hydraulic  com- 
putations is  taken  from  Water-Supplj' 
and  Irrigation  Paper  Xo.  208,  recently 
issued   by  the   U.   S.   Geological   Survey: 

1  second-foot  equals  40  California  min- 
er's inches   (law  of  March  23,  1901.) 

1  second-foot  equals  38.4  Colorado 
miner's  inches. 

1  second-foot  equals  40  .\rizona  min- 
er's inches. 

1  second-foot  equals  7.48  U.  S.  gals, 
per  second;  equals  448.8  gals,  per  minute; 
equals  646,272  gals,  for  one  day. 


<—           a 

/            2     ^\          e,4 

-  a_ D ^_  5 ,CL. 

,   .         o        »        ^        •         *        •     1 

\                1 

i 

Tape. 

*^      0/? 

1 

Device    for    Mending    Steel    Tape. 

1  sccL.nd-lout  equals  6.23  Briti.-h  im- 
perial gals,  per  second. 

1  second-foot  for  one  year  covers  1  sq. 
mile  1.131  ft.  deep,  13.572  ins.  deep. 

I  second-foot  for  one  year  equaU  ,^i.- 
536.000  cu.  ft. 

1  second-foot  equals  about  1  acre-in. 
per  hour. 

1  second-foot  for  one  day  covers  1  sq. 
mile  0.03719  in.  deep. 

1  second-foot  for  one  28-day  month 
covers  1  sq.  mile  1.041  ins.  deep. 

1  second-foot  for  one  29-day  month 
covers  1  sq.  mile  1.079  ins.  deep. 

1  second-foot  for  one  30-day  month 
covers  1  sq.  mile  1.116  ins.  deep. 

1  second-foot  for  one  31-day  month 
covers  1  sq.  mile  1.153  ins.  deep. 

1  second-foot  for  one  day  equals  1.983 
acre-ft. 

1  second-foot  for  one  28-day  month 
equals  55.54  acre-ft. 


1    second-foot   for  one  29-day     month 

>(iual»  57.52  acre-ft. 

1    second-foot    for    one    30-day    month 
equals  59.50  acre-ft. 

1    second-foot   for    one    31 -day    month 
equals  61.49  acre-ft. 

100     California     miner's    inches    equal 
18.7   U.  S.  gals,  per  second. 

100  California  miner's  inches  equal  96.0 
Colorado  miner's  inches. 

100   California   miner's   inches   for   one 
day  equal  4.96  ft. 

100  Colorado  miner's  inches  equal  2.60 
second-feet. 

100  Colorado  miner's  inches  equal  19.5 
U.  S.  gals,  per  second. 

100  Colorado  miner's  inches  equal  104 
California  miner's  inches. 

100   Colorado   miner's    inches   for   one 
day   equal   5.17   acre-ft. 

100   United  States  gallons  per  minute 
equal  0.223  second-foot. 

100  United  States    gallons    per  minute 
for  one  day  equal  0.442  acre-ft. 

1.000,000  United  States  gallons  per  da;- 
cqua!  1.55  second-feet. 

1,000,000   United    States    gallons    equal 
3.07  acre-ft. 

1,000,000  cubic  feet  equal  22.95  acre-ft. 

1   acre-foot   equals  325,850  gals. 

1    inch   deep   on    1    square   mile   equals 
2..323.200  cu,  ft. 

1    inch   deep    on    1    square   mile   equals  . 
0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1   mile  equals   1.60935  kilometers. 

1  mile  equals  5,280  ft. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  sq.  ft. 

1  acre  equals  209  feet  square,  nearly. 

1   square  mile  equals  2.59  square  kilo- 
meters. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  equals  7.48  gals. 

1  cubic  foot  of  water  weighs  62.5  lbs. 

1  cubic  meter  per  minute  equals  0.5886 
second-foot. 

1   horsepower  equals     550  foot-pound - 
per  second. 

1    horsepower     equals    76.0     kilogram- 
meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  fall- 
ing 8.80  ft. 

1%    horsepower    equal    about     1    kilo- 
watt. 

To    calculate     water     power    quickly: 
Sec.-ft.Xfallinfeet 

^  net    horsepower    on 

11 
water  wheel,  realizing  80  per  cent  of  the- 
oretical   power. 


The  Isthmian  Canal  Commission  is  con- 
sidering a  plan  by  which  European  la- 
borers on  the  Isthmus  may  bring  their 
f.-:milie5  there.  It  contemplates  the 
erection  of  houses  and  establishing  settle- 
ments in  close  proximity  to  the  place  of 
work. 
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The  Life  of  Steel  in  Foundations  Ex- 
posed to  Water. 

One  of  he  subjects  for  informal  discus- 
sion at  the  last  annual  convention  of  the 
Am.   Soc.  C.  E.  was : 

"Will  iron  or  steel  used  in  foundations, 
independently  or  in  combination  with  other 
materials,  last  indefinitely  when  in  direct 
contact  with  water?" 

The  most  valuable  contribution  to  this 
discussion     was    made    by    Mr.    John     F. 
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O'Roiirke,  president  O'Rourke  Engineering 
Construction  Co.,  New  York  city.  We 
quote : 

"Iron  and  steel  used  in  foundations,  apart 
from  conditions  where  electrolysis  may  oc- 
cur, last  indefinitely  when  in  direct  or  in- 
direct contact  with  water,  provided  the 
water  remains  unchanged.  The  reason  for 
this  is  obvious.  Water  attacks  iron  or  steel 
on  accoimt  of  the  oxygen  it  contains,  and, 
if  this  is  a  proportionately  smsll  quantity. 


Production  of  Brick  and  Average  Price  in  United  States  in  1906. 

The  following  data  on  the  production  of  common  brick,  paving  brick  and  front 
brick  are  taken  from  a  table  of  statistics  on  the  clay  products  of  the  United  States  for 
1906,  recently  issued  by  the  U.  S.  Geological  Survey: 


Common   Brick. 


Vitrified  Paving 
Brick  or  Block 


Front   Brick. 


bT.\TE. 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Conn.  &  Rhode  Island. 

Delaware 

District  of  Columbia. . 

Florida 

Georgia 

Idaho  and  Nevada. 

Illinois 

Indiana 

Indian  Territory 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland.  .". 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina.  ..'.... 

North  Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

South  Carolina 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia ._. . 

Wisconsin •.  .  . 

W  voming 

Other  Statest 


Quantity.  1  Average  Quantity.  I  Average  <  Quantity.  1  Average 
(Thous-  price  per  (Thous-  price  per  (Thous-  price  per 
ands.)      Ithousand       ands.)       thousand       ands.)       thousand 


166 
10 
72, 

278. 

120 

212, 
28, 
32, 
42, 

303 

32, 

1,195. 

307 
41 

168 

314. 

142 

116, 
08 

204. 

204 

206. 

16,5 

121 

257 
24 

119, 
95, 

413, 

16, 

1,.535, 

166. 
25, 

550, 

33, 

45, 

1,027, 

128. 
6. 

169. 

211. 
54, 
13, 

232, 
99, 
74, 

170, 
6, 


225 
953 
305 

780 
944 
648 
004 
597 
635 
286 
7,57 
210 
070 
913 
871 
.371 
185 
073 
344 
238 
282 
.583 
598 
107 
292 
488 
501 
770 
2.58 
416 
579 
338 
972 
422 
918 
007 
.541 
009 
064 
371 
842 
903 
836 
697 
788 
833 
496 
713 
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$6.30 
8.49 
6.77 
7.05 
6.51 
7.07 
7.95 
7.43 
6.69 

5  88 
8  31 
4  79 
o  79 
6 .  03 

6  62 

4  38 
6.20 
6.99 
0..56 
6.21 
6.93 
5.70 

5  96 
6.62 
7.04 
8.30 
6 .  99 
7.48 
6. 32 

7  01 
6.00 
6.26 
7.86 
5.89 
6.90 
7.58 
6.41 
5 .  85 
8.93 
6.13 
6.17 
6.71 
6.20 
6.60 
7.10 
6.27 
6.51 
9.69 


$11.62 


* 

6,239  ! 

*         I 
I 


12.00 
18.49 
11.93 
16.36 


.539 
18.421 

24,147 


$11.35 
20.00 
11.22 
27.24 
10.63 
16.51 
18.97 
13.05 


* 

122,227 

45,725 

2.169 

16,930 

78,199 

* 


13.99 
26.50 
10.69 
10.99 

9.33 
10.99 

8.42 
14.13 
10.00 
15.04 
15.60 


6,229 


13.13 
10.68 


.57,414 

* 
* 


9.40 

15.95 

8.00 


2,094 
425 

30.022 

35.090 

733 

8,871 
19.875 
11,893 

* 

* 

2,266 

* 

1,474 

7.510 

1.051 

29,019 

* 
* 


9.91 

23  75 
11  37 
1 1  .  27 
11.48 
11.48 
9.44 
9.23 
12.67 
10. 53 
14.11 
22.17 
9.61 
13.07 
11.94 
13.5;) 
20.00 
13.96 


10.787 


14.98 
10.00 
1 5 .  20 
1 0  00 


202,978 


9.63 
8.00 


93,417        10.67 


13.00 
10.00 


02,138 
* 

23,625 

.385 

2,732 

90.310 

.559 

1,247 

151.138 

* 

* 

12.077 
8,492 
9,917 


14 
12 
14 
11 


43 
46 


18. 
11. 
11  . 


45 
70 
36 
00 
27.13 
11.66 
13.74 
20 .  00 
10.27 
12.98 
10.82 


9.609 
47.902 


16.28 

12.07 


.1. 


52,149  !     12.23 


25.385 
4.439 

* 

5.384 

.533 

25,678 


15.45 
27.66 
15  00 
9 .  67 
16.49 
13.84 
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the  amount  of  oxygen  contained  in  wet 
concrete  or  ground  is  negligible,  and,  hav- 
ing once  been  exhausted,  the  metal  remains 
unharmed  and  protected. 

'"The  writer  has  seen  many  cases  where 
immersion  in  standing  water  has  been  a 
matter  of  years,  and  in  every  case  the  ef- 
fect upon  the  metal  has  been  no  greater 
than  if  it  had  stood  for  the  same  length  of 
time  in  linseed  oil.  In  one  case  bolts  on 
the  inside  of  cast-iron  cylinders,  filled  with 
concrete,  were  exposed  to  the  salt  water 
in  the  Harlem  River  for  more  than  30 
years,  and  when  removed  were  found  to  be 
without  rust.  In  another  case  a  pipe  was 
immersed  for  ten  years  in  an  artesian 
well,  the  water  in  which  had  not  been 
pumped  for  10  or  15  years,  and  no  corro- 
sion of  this  inside  pipe  had  taken  place, 
the  scale  was  still  as  fresh  as  when  the 
pipe  was  new,  and  Hie  tool  marks  of  the 
pipe-coupling  apparatus  were  still  perfectly 
fresh. 

"Similar  results  came  under  the  writer's 
observation  in  reference  to  the  condition 
of  rods  and  nails  found  in  wooden  founda- 
tions where  the  surrounding  material  was 
imper\'ions  to  air,  and  in  one  case  which 
came  under  his  observation,  at  the  time  of 
the  removal  of  the  old  elevated  railway 
columns  in  Greenwich  street.  New  York 
city,  prior  to  making  way  for  the  new  struc- 
ture in  1878.  the  bottom  part  of  these  col- 
umns and  the  bolts  in  the  masonry  were 
found  intact,  the  corrosion  gradually  in- 
creasing until  near  the  surface,  where  the 
material  was  ahnost  entirely  destroyed  by 
rust.  This  experience  with  both  wood  and 
iron,  where  the  renewal  of  the  oxygen  in 
the  surrounding  water  was  prevented,  has 
been  uniformly  that  of  finding  the  material 
perfectly  preserved,  so  that,  in  the  writer's 
practice,  he  does  not  hesitate  to  advise  the 
use  of  either  material  under  conditions 
where  a  fresh  supply  of  oxygen  is  exclude;!. 
The  casing  of  concrete,  in  his  belief,  is  an 
absolute  protection  against  sny  oxygen 
penetrating  to  the  surrounding  water,  and 
the  uniform  practice  in  foundation  work  in 
New  York  city,  where  both  materials  are 
used  in  combination,  is  to  pay  no  attention 
to  water-proofing  as  a  preservation,  but  de- 
pend on  the  concrete  to  preserve  the  iron, 
which  it  does  in  the  manner  stated.  There 
are  exceptions  to  this,  of  course,  but,  gen- 
erally speaking,  where  the  water-proofing 
is  put  underneath  the  steel,  it  is  for  reasons 
connected  with  the  water-proofing  itself, 
more  than  from  any  intention  to  protect 
the  steel  in  that  way.  As  a  matter  of  fact, 
water  in  one  form  or  another  is  always 
a  possibility,  but  conditions  can  be  insured 
which  will  prevent  its  being  changed,  which 
is  the  great  desideratum." 


6.11 


Total,  1905. 


9,817,355 


6.25 


751,974        10.45 


617,469  ,     12.79 


665,879        10.07 


541.590 


13.12 


*  Included  in  "Other  States." 

t  Includes  all  products  made  by  less  than  three  producers  in  one  State. 


The  Chilean  Government  has  authorized 
the  General  Director  of  the  State  Rail- 
ways to  expend  nearly  $2,000,000  upon  dif- 
ferent works,  such  as  electric-light  instal- 
Iztion,  railway  construction,  and  the  pur- 
chase  of  machinery. 
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Comparative    Costs   of    Washing    Out 
Locomotive  Boilers. 

The  following,  rcganling  the  compara- 
tive cost  of  washing  out  locomotive  boilers 
and  lining  them  with  cold  and  hot  water,  is 
abstracted  from  a  paper  on  the  subject  read 
by  II.  M.  llaig  before  the  Traveling  Engi- 
neers' .\ssociation,  as  reported  in  a  recent 
issue  of  the  Railway  Age : 

"At  a  certain  locomotive  terminal  where 
95  boilers  are  washed  per  month  the  cost 
of  labor  and  fuel  for  each  boiler  washed  is 
as  follows : 

I  man,  7  hrs,  labor,  at  l8  cts $1.26 

1.500  lbs.  coal   for  building  fire  at  $2 

per   ton 1.50 

200   lbs.   coal    for   pumping   6,000  gal. 

water  to  cool  boiler.... .20 

Total   $2-96 

"With  a  system  of  hot  water  washing  in- 
vestigated by  those  in  charge  of  this  termi- 
nal, three  hours  per  boiler  washed  was  con- 
sidered a  conservative  estimate.  The  cor- 
responding cost  per  boiler  washed  with  the 
hot  water  system  would  be ; 

I  man,  3  hrs.  labor,  at  18  cts $0^54 

900  lbs.  coal  for  building  fire,  at  $2  per 
ton o.go 

Total    $1.44 

"According  to  these  figures,  the  saving  in 
labor  and  fuel  for  each  boiler  washing 
would  be  $1.52.  Washing  95  boilers  per 
month  would  represent  a  saving  of  $144.40 
per  month,  or  $1,732.80  per  year. 

"A  further  economy  represented  by  the 
hot  water  system  is  in  the  shorter  terminal 
detention.  The  earning  capcity  of  a  loco- 
motive is  realized  when  it  is  on  the  road 
and  not  when  it  is  in  the  roundhouse  un- 
dergoing repairs."' 


The  first  number  of  the  Canal  Record, 
the  new  weekly  newspaper  published  un- 
der the  authority  of  the  Isthmian  Canal 
Commission  and  edited  by  Secretary  Bishop 
of  the  Commission,  has  been  issued.  "The 
primary  purpose  of  the  Canal  Record,"  it 
is  stated,  "is  the  publication  of  accurate 
information,  based  upon  official  records, 
concerning  all  branches  of  the  work  of 
canal  construction.  In  addition,  there  will 
be  published  information  in  regard  to  the 
social  life  of  the  zone,  its  amusements, 
sports  and  other  activities.  Space  will  also 
be  given  to  letters  from  employes  relating 
to  any  topic  upon  which  they  may  choose 
to  write." 


The  Colombian  government  has  entered 
into  a  new  contract  with  Carlos  Tanco  for 
the  construction  of  railways  in  the  De- 
partment of  Tolima,  granting  him  a  con- 
cession for  50  years,  with  the  exclusive 
privilege  of  constructing,  equipping,  oper- 
ating, and  exploiting  a  new  line  from  Es- 
pinal  to  Ibague,  and  one  from  Espinal  to- 
ward the  south  to  Nevia. 


Catalogs  Worth  Having. 
Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  If  anything 
not  described  in  our  columns  is  wanted  tell 
us  its  name,  otherwise  just  send  us  the 
numbers  of  the  catalogs  wanted,  with  your 
name,  on  a  postal  card,  and  we  will  for- 
ward the  request  to  the  manufacturers,  thus 
enabling  us  to  give  them  indisputable  proof 
that  our  readers  are  interested  in  their 
products.  You  will  confer  a  favor  on  us, 
therefore,  if  you  will  order  your  catalogs 
through  us. 

No.  11346.  Hydraulic  Pumps. — The  Watson- 
Stlllman  Co..   New  York,  N.  T. 

The  hydraulic  pumps  manufactured  by 
this  company  i-an^e  in  size  from  small  hand 
punii>s  to  the  largest  high  pressure  steam 
power  machines.  This  pamphlet  illustrates, 
describes  and  gives  the  price  of  each  of  Its 
patterns  of  pumps.  It  closes  with  a  series 
of  tables  useful  to  the  engineer  who  Is  in- 
stalling machinery  for  hydraulic  pressure 
purposes. 

No.  0347.  Cotton  Seed  Oil  Mill  Machinery. — 
The  Foos  Manufacturing  Conipaii.\".  Spi'ing- 
flcld.   Ohio. 

This  is  an  illustrated  descriptive  catalog 
of  attrition  mills,  oil  cake  breakers,  hull- 
ers.  shakers,  separators  and  similar  ma- 
chinery used  in  the  preparation  of  cotton 
seed  oil.  Each  machine  is  illustrated  and 
briefly  described,  and  in  case  of  the  attrition 
mill  the  illustrations  and  description  are  in 
detail,  each  part  being  taken  up,  illustrated 
by  drawings  and  described.  For  anyone  in- 
terested in  this  class  of  machinery,  the  cat- 
alog should  prove  to  be  valuable. 

No.  0348.  Riveting  Forges  and  Appliances. 
— Gunnell   Machine    Co.,    Manitowoc.    Wis. 

These  two  circulars  describe.  first.  a 
pneumatic  forge  for  riveting  work.  and.  sec- 
ond, a  pneumatic  holder-on.  Several  claims 
■jf  special  merit  are  made  for  eacli  of  these 
devices,  and  the  circular  should  prove  of 
interest  to  structural  iron  workers  and 
contractors  having  riveting  work  to  do. 

No.  0349.  Road  Oil. — Petrolithic  Pavement 
Co..  Los  Angeles.   Cal. 

In  developing  the  system  of  road  construc- 
tion known  as  Petrolithic  Pavement  experi- 
ments were  made  with  a  great  variety  of 
oils  to  determine  the  one  best  fitted  to  give 
a  durable  and  solid  construction.  The  oil 
finally  selected  by  the  company  is  known  as 
"Adeline  Sunset  Oil"  and  the  company  is 
now  prepared  to  put  It  on  the  market  for 
the  use  of  builders  of  oil  roads. 

No.  0350.  Electric  Fans. — B.  F.  Sturtevant 
Co..    Boston,    Mass. 

This  circular  illustrates  and  desci  ibes  at 
considerable  length  the  construction,  opera- 
tion and  special  merits  of  the  electric  pro- 
peller fan  made  by  the  firm  named.  Tables 
are  given  showing  the  capacity  of  dilterent 
fans,  the  horsepower  required  to  operate 
them,  and  otlier  similar  data  of  use  to  the 
engineer  who  has  to  install  one  or  a  sys- 
tem of  these  fans. 

No.  0351.  Pumping  Machinery. — The 
American  Well  "Works,  Aurora,  111. 

This  is  a  descriptive  catalog  and  price 
list  of  the  various  styles  of  pumps  and 
pumping  engines  made  by  the  company 
named.  Each  machine  is  described  and  il- 
lustrated with  all  necessary  dimensions,  fig- 
ures of  capacity,  etc.  The  pamphlet  also 
contains  a  number  of  tables  of  useful  hy- 
draulic information  such  as  friction  of  water 
in  pipes,  theoretical  horsepower  required  to 
raise  water  to  different  heights,  and  capac- 
ity table  of  water  cylinders. 

No.  0352.  Venturl  Meters. — Builders'  Iron 
FoundiT,   Providence.   R.   I. 

These  are  a  series  of  pamphlets  illustrat- 
ing and  describing  the  peculiar  features  of 
the  Venturl  Meter.  The  most  important  of 
the  several  pamphlets  is  one  containing  a 
reprint  of  a  paper  by  Mr.  Clemens  Herschel. 
the  inventor  of  the  meter,  read  before  the 
American  Society  of  Civil  Engineers  and  de- 
scribing and  discussing  the  operation  of  his 
invention    in   detail. 

No.  0353.  Contractors'  Tents. — The  J.  A.' 
Mc.\ulev  Tent  &  Awning  Co.,  Columbus. 
Ohio. 

This  pamphlet  gives  sizes  .and  prices  of 
the  various  forms  of  contractors  and  engi- 
neers' tents  made  by  the  company  named. 
These  tents  are  made  of  various  weights  of 
duck  and  in  all  the  forms  and  sizes  likely  to 
be  used  by  contractors,  engineers  or  others. 
The  company  al.so  makes  tarpaulins,  horse 
covers,  wagon  covers  and  similar  articles. 


No.  0354.  Blue  Printing  Machine. — Buck- 
eye Engine  Co..    Salom,    Ohio. 

The  blue-printing  machine  manufactured 
by  this  company  Is  an  electrical  machine 
and  this  pamphlet  l.s  given  uji  entirely  10  the 
reproduction  of  letters  rceclved  from  cus- 
tomers who  have  used  the  m.Tchlne  and 
have  obtained   satisfactory   results   with   It. 

No.  0355.  Concrete  Pipe. — The  Reinforced 
Concrete    Pipe  Co  ,   J.ickson.    Mich. 

The  concrete  pipe  descrlhod  ip  this  pam- 
phlet Is  cast  sep.irately  and  then  laid  In  a 
trench  exactly  as  Is  vitrllied  sewer  pipe. 
The  pamphlet  shows  illustr.Ltlons  of  the  pipe, 
describes  the  method  of  molding  and  cast- 
ing it,  and  illustrates  a  number  of  places 
where  It  has  been  used.  One  of  the  most 
important  installations,  that  at  St.  Joseph. 
Mo.,  Is  described  In  detail.  The  pamphlet 
also  shows  the  company's  method  of  con- 
structing   reinforced    concrete    manholes. 


Personals. 

Mr.  'William  L.  Pyne  has  been  appointed 
to  the  position  of  Assistant  Engineer  In  the 
Bureau  of  Sewers,  Queens  Borough,  New 
York   City. 

Mr.  F.  E.  Trask.  Consulting  Civil  and 
Hydraulic  Engineer,  has  changed  his  ofBce 
from  311-312  Citizens  National  Bank  BIdg.. 
iMs  Angeles,  Cal.,  tp  421-425  Homer  Laugh- 
lin  BIdg.,  that  city. 

Mr.  C.  Dickens  Sternfels  has  resigned  as 
advertising  manager  for  Arthur  Koppel  Co. 
to  take  charge  of  a  newly  organized  publicity 
department  for  the  Standard  Roller  Bearing 
Co.    of   Philadelphia,    Pa. 

Mr.  John  R.  Leighty  has  resigned  his  po- 
sition as  Division  Engineer  of  the  Baltimore 
&  Ohio  R.  R.,  to  become  Chief  Engineer  of 
the  Southern  Division  of  the  Missouri  Pa- 
cific R.  R.,  with  headquarters  in  St.  Louis. 
Mo. 

Mr.  J.  E.  Murphy  has  resigned  his  posi- 
tion as  Resident  Engineer  of  the  Louisiana 
Western  R.  R.  at  Lafayette,  La.  He  is  suc- 
ceeded by  Mr.  John  Murphv,  Roadmaster  of 
the  Houston  &  Texas  Central  R.  R.,  at  Cor- 
sicana,    Tex. 

Mr.  Lyman  H.  Toombs,  manager  of  the 
Book  Department  of  the  Myron  C.  Clark 
Publishing  Co.,  Chicago,  III.,  and  Miss  Edith 
B.  Barteau,  were  married  Sept.  10,  at 
Hauppauge.  N.   Y. 

Mr.  Thomas  Sollitt.  one  of  the  oldest  con- 
tractors in  Chicago,  III.,  died  Sept.  9,  at  his 
home  in  tliat  city,  after  a  two  weeks'  Ill- 
ness, of  appendicitis.  Mr,  Sollitt  was  SI 
years  and  for  the  last  21  years  had  been 
retired   from   business. 

Mr.  W.  I.  Porter  has  been  appointed  Chief 
Engineer  of  the  Santa  Fe,  Liberal  &  Engle- 
wood  R.  R.,  now  under  construction  from 
Des  Moines.  N.  Mex.,  through  Beaver  Coun- 
ty, Oklahoma,  to  Liberal  and  Englewood. 
Kans.  He  succeeds  Mr.  W.  P.  Halliday,  re- 
signed. 

Mr.  J.  G.  Ellendt  and  Mr.  O.  L.  Grifflth 
have  severed  their  connection  with  the 
Concrete  Engineering  &  Supply  Co.,  and  to- 
gether with  Mr.  C.  E.  Tirrell.  have  organ- 
ized the  J.  G.  Ellendt  Co.  They  will  engage 
in  consulting  engineering  and  in  contracting 
on  reinforced  concrete  work,  with  offices  at 
No.   1   Madison  Ave.,   New   York   City. 

Messrs.  D.  C.  &  Wm.  B.  Jackson.  Con- 
sulting Engineers  for  Electric  and  Allied 
Properties,  have  removed  their  western  of- 
fice from  Madison.  Wis.,  to  the  Commercial 
National  Bank  BIdg.,  Chicago,  111.,  and  In 
the  near  future  they  will  open  an  office  in 
Boston,  Mass.  Mr.  William  J.  Crumpton 
will  be  in  immediate  charge  of  the  Chicago 
office. 

Col.  Robert  I.  Fleming,  a  well-known  ar- 
chitect, contractor  and  builder  of  Washing- 
ton. D.  C.  died  Sept.  11.  at  his  country 
home.  Oak  View,  Cleveland  Park.  He  was 
born  in  1S42  and  served  through  the  Civil 
War  in  the  Confederate  Army.  In  1865  he 
began  business  in  Richmond,  Va.,  as  an  ar- 
chitect and  builder,  shortly  after  being  ap- 
pointed Assistant  City  Engineer.  He  came 
to  Washington   in  1S67. 

The  following  appointments  to  the  posi- 
tion of  Assistant  Engineer  (designer)  have 
been  made  by  the  Board  of  Water  Supply  of 
New  York  City:  Wm.  Meadowcrott,  104 
West  94th  St.,  New  York;  James  Owen.  74 
Hicks  St.,  Brooklyn:  John  Peterson.  2  El- 
inor Place.  Caryl.  Y'onkers.  N.  Y. :  Torris 
Eide.  59  Grove  St..  Elmhurst.  L.  I.:  Halsey 
French.  110  West  95th  St.,  New  York:  Roger 
W.  .\rmstroiig.  144  65th  St..  New  York; 
James  E.  Harlow,  36  E'ast  2Sth  St..  New 
York:  .\rthur  R.  Holbrook.  104  West  94th 
St..  New  York;  Chas.  S.  Landers.  44  West 
44Ih  St.,  New  York;  Frank  A.  Bayley,  25 
South  Oxford  St.,  Brooklyn. 
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We  shall  welcome  any  news  notes  that 
■our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc..  will 
be  especially  acceptable. 


BIDS  ASKED. 
Bridges. 

Houston,    Texes    Sept.     4 

Fort    Wayne,    Ind Sept.  11 

Fort    Wayne,     Indj Sept.  11 

Cincinnati,    O Sept.  11 

Greeley.     Colo Sept.  11 

Tiffin,    O Sept.  IS 

Newark,    O Sept.     4 

Alvron.    O Sept.  IS 

Menipiiis,   Mo Sept.  IS 

Denver,    Colo Sept.  11 

Oakland.    Cal Sept.  11 

Lancaster,     Pa Sept.  IS 

Santiago,     Chile     July    17 

Guthrie,     Okla Sept.     4 

Fergus    Falls,    Minn Sept.  IS 

Salem,    Ind Sept.  11 

Warren,    O Sept.  IS 

Vevay.    Ind Sept.  18 

Vicksburg.     Miss Sept.  IS 

Harrisburg,     Pa Sept.  18 

Delphi,    Ind Sept,  18 

Vicksburg,     Miss Sept,  18 

Los    Angeles,    Cal Sept.  11 

Fredericton,    N.    B Sept.  IS 

Dunrea,     Man Sept.     4 

Erie.    Kan Sept.  IS 

Canton,    China     Sept.     4 

Buildings. 

Chicago,    111 Sept.  11 

Cincinnati,    O Sept.  11 

Edgewater,  N.  J Sept.  U 

Delavan,    Wis Sept.  11 

Agricultural  College,  Mich..  .Sept.  11 

Muscatine,    la Aug.    14 

Chicago.   Ill Sept.  11 

Minneapolis.    Minn Sept,  18 

Chicago,    111 Sept.  11 

Boston,    Mass Sept.  18 

Indiana.    Pa Sept.  18 

Cedar    Rapids.     la Aug.    14 

'Washington.    D.    C Sept  H 

New   York,   N.    T Sept.  18 

Brooklyn,    N.    T Sept.  18 

Brookline.     Mass Sept.  18 

.  Boston.     Mass Sept.  18 

Guttenberg,    N.   J Sept.  18 

Hamilton,     O Aug.    21 

Danville,    Pa Sept.  11 

Minneapolis,    Minn Sept.  18 

Manitowoc,    Wis Sept.  18 

Muscatine,    la Sept,  11 

Riverside,    Cal Sept.  11 

New    York,    N.    Y Sept,  18 

Hesperus,  Cal Sept.  11 

Louisville.     Ky Sept.  18 

Fort    Ethan    Allen,    Vt Sept.  18 

South    Sharon,    Pa Sept.  18 

Selma,    Ala Aug,    28 

West    Point,    N.    Y Sept.  11 

West    Haverstraw,    N.    Y.    ..Sept.  18 

Vincennes.    Ind Sept.  18 

Eau    Claire,    Wis Aug.    28 

Pensacola.     Fla Aug.    21 

Indianapolis,    Ind Sept.     4 

Indianapolis,    Ind Sept.     4 

Bayonne.   N.   J Sept.  11 

New    Orleans,    La Sept.  11 

Mount  Healthy,   O Sept.  18 

Baltimore.    Md Aug.    28 

Fort   Slocum,   N.   T Sept.  18 

Prescott.    Ariz Sept.  18 

San   Diego.   CaJ Sept.  11 

Springfield,    O Sept.  18 

Peoria,  111 Sept.  11 

Montenallo,     Ala Sept.  18 

Des  Moines,   la.    Sept.  11 

Milwaukee,     Wis Sept.  18 

Terre    Haute,    Ind Sept.  18 

Bloomfleld,    Ind Sept.  IS 
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Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Nov. 


Sept.  IS. 
Sept.  18. 
Sept.  IS. 
Sept.  19. 
Sept.  19. 
Sept.  19. 
Sept.  19. 
Sept.  19. 
Sept.  20. 
Sept.  20. 
Sept.  20. 
Sept.  20. 
Sept.  20. 
Sept.  20. 
Sept.  20. 
Sept.  20. 
Sept.  20. 
Sept.  21. 
Sept.  21. 
Sept.  21. 
Sept.  21. 
Sept.  23. 
Sept.  23. 
Sept.  23. 
Sept  23. 
Sept.  24. 
Sept.  24. 
Sept.  24. 
Sept.  25. 
Sept.  25. 
Sept.  25. 
Sept.  26. 
Sept.  26. 
Sept.  26. 
Sept  26. 
Sept.  26. 
Sept.  26. 
Sept.  28. 
Sept.  28. 
Sept.  28. 
Sept.  30. 
Oct.  1. 
Oct.  1. 
Oct.  1. 
Oct  3. 
Oct.  5. 
Oct.  7. 
Oct  7. 
Oct.  7. 
Oct  S. 
Oct.  8. 
Oct 
Oct, 


Oct  14. 


Sept.  18. 
Sept.  18. 
Sept.JS. 
Sept  IS. 
Sept.  19. 
Sept.  19. 
Sept.  19. 
Sept.  19. 
Sept.  19. 
Sept.  19. 
Sept.  19. 
Sept.  20. 
Sept.  20. 
Sept.  20. 
Sept.  21. 
Sept.  21. 
Sept.  21. 
Sept  23. 
Sept.  23. 
Sept.  23. 
Sept.  24. 
Sept.  25. 
Sept.  25. 
Sept.  26. 
Sept.  27. 
Sept.  27. 
Sept.  30. 
Sept.  30. 
Sept  30. 
Sept.  30. 
Sept.  30. 
Oct...  1. 
Oct.  1. 
Oct.  1. 
Oct.  2. 
Oct.  3. 
Oct.   5. 


Sept.  19. 
Sept.  20. 
Sept.  20. 
Sept  21. 
Sept.  21. 
Sept.  24. 
Sept.  24. 
Sept.  25. 
Sept.  25. 
Sept.  25. 
Sept.  25. 
Sept.  25. 
Sept.  25. 
Sept.  26. 
Sept.  27 
Sept.  27. 
Sept  27. 
Sept.  28. 


Roads  and  Streets. 

Cincinnati,    O Sept,     4 

Brooklyn.  N,   Y Sept.  11 

St.  Joseph,  Mich Sept.  11 

Des    Momes,    la Sept.  11 

Kansas   City,    Mo Sept.  11 

Fort  Wayne.  Ind Sept  11 

Cincinnati,    O Sept  11 

Dubuque,    la Sept.  IS 

Rockville.    Ind Aug.    28 

Frankfort.    Ind Sept.     4 

Dallas,    Tex Sept.  11 

Buffalo,    N.    Y Sept.  11 

Frankfort,  Ind Sept,  11 

Cincinnati.    O Sept.  11 

Valparaiso.     Ind Sept  18 

Pittsburg,    Pa Sept.  18 

Bluff  ton,    Ind Sept  18 

Silverton,    O Sept.  11 

Washington,    D,   C Sept.  11 

Racine,    Wis Sept  11 

Fort   Williams,    Me Sept,  18 

Toledo,    O Sept.  18 

Syracuse,     N.     Y Sept.  18 

Indianapolis.    Ind Sept.  18 

Ogden.     Utah     Sept.  18 

Lebanon,    Ind Sept,     4 

WoodcliCE   Lake,    N.    J Sept.  11 

Philadelphia,    Pa Sept.  18 

University    Heights.    Ind.    ..Sept  18 

Richmond,    Ind Sept.  18 

Harrisburg,    Pa Sept.  18 

Danville,    111 Sept.  11 

Fort   Wayne,    Ind Sept.  18 

Bluffton,     Ind Sept.  18 

Kansas  City.   Mo Sept  18 

St.    Paul,    Minn Sept  18 

New   York,    N.    Y Sept.  18 

Manassas,    Va Sept.  11 

Vincennes.  Ind Sept.  11 

Greencastle.    Ind Sept.  18 

New   York,   N.   Y Sept,  18 

Billings,   Mont Sept.  11 

Durham,    N.    C Sept.  18 

Fort   Sam    Houston,    Tex Sept.  18 

Harrisburg,    Pa.    Sept.  18 

Cleveland,    O Sept  18 

Salem,   Ind Sept.  11 

Hartford   City.   Ind Sept  18 

Kenosha.    Wis Sept.  18 

Vincennes,    Ind Sept.  11 

Covington,     Ind Sept.  IS 

Harrisburg,    Pa Sept.  IS 

Harrisburg.     Pa Sept.  IS 

Sunman.  Ind Sept.  11 

Sewers. 

Brooklyn,    N.   T Sept.  11 

Chicago,    III Sept.  11 

Chicago,   111 Sept.  11 

Oakland,  Cal Sept.  11 

Canton,    Miss Sept.     4 

.  Togus,     Me Sept,     4 

Fort    Wayne,    Ind Sept.  17 

Milwaukee,     Wis Sept.  18 

Woonsocket,    R.    I Sept.  18 

Wilkesbarre,     Pa Sept.  18 

Lima,    O Sept.  18 

Lakewood,    O Sept.  18 

Iowa    Falls.   I?. Sept.  IS 

Pittsburg.   Pa Sept.  18 

Aurora,    Neb Sept.  11 

Hamilton.    O Sept  11 

Greenfield.   Wis Sept.  18 

New    York,    N.   Y Sept  18 

Fort   Madison,   la Sept.  18 

Indianapolis,    Ind Sept.  18 

Harrisburg.     Pa Sept.  18 

Brooklyn.  N.   Y Sept.  18 

Richmond.    Ind Sept.  18 

New   York,    N.   Y Sept.  IS 

Delaware,    O Sept.  11 

North   Chicago,  III Sept.  11 

New   York,    N.    Y Sept.  IS 

Washington.  D.  C Sept.  IS 

Seymour,     Ind Sept.  18 

Dravton,    N.    Dak Sept.  IS 

Steubenville,    O Sept.  IS 

Cadillac,   Mich Sept  11 

Paducah.  Ky Sept.  11 

Des  Moines,   la Sept.  18 

Salem,    Mass Sept.  IS 

Fort  Dade,  Fla Sept.  11 

Bisbee,    Ariz Sept.  18 

Water  Supply. 

Charlotte.    N.    C Sept.  IS 

Canon    City,    Colo Sept.     4 

Iowa    Falls,    la Sept.  18 

Fort  Oglethorpe,   Ga Sept.  11 

Greenfield.  Wis Sept.  IS 

Milwaukee.    Wis Sept.  18 

Fort   Wavne,   Ind Sept.  18 

Rome,    N.    Y Sept.  11 

Highlands.    N.   J Sept.  11 

Summit,   III Sept.  11 

Fort   Morgan,   Ala Sept,  11 

Chicago,     III Sept.  IS 

Elkins.    W.    Va Sept.  IS 

Fort  Barrancas,  Fla Sept.  11 

Washington.    D.    C Sept.     4 

Hesperus,    Colo Sept.  11 

Madison,    Wis Sept.  IS 

Manassas,    Va Sept.  11 


Sept 

Sept. 

Sept. 

Sept. 

Oct. 

Oct. 

Oct. 

Oct. 


Sept 

Sept. 

Sept. 

Sept. 

Sept 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept, 

Sept 

Sept, 

Sept. 

Sept. 

Sept. 

Sept 

Sept. 

Sept. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Nov. 

Sept 

Sept. 

Sept. 

Sept 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Oct. 

Oct. 

Oct. 


28.  Fort    Ethan    Allen,    Vt Sept.  IS 

30.  Wilmington.    Del Sept.  11 

30.  Fremont,    Neb Sept.  18 

30.  Beaver     City,     Neb     Sept,  18 

9,  Fort  Caswell,   N.   C Sept.  18 

10.  Prlmghar,    la Sept.  18 

10.  Fort  Du   Pont   Del Sept.  18 

23.  Atlanta.     G;, Sept.  18 

Miscellaoeous. 

-     Seymour,   Ind., 

,„    „  „  Lighting,  Sept  18 

IS.  Roswell,    N.    Mex.. 
io    T,,,,   J  ,   ,.  Concrete  Work,  Sept.  11 

18.  Philadelphia,   Pa., 

,.    „     .         „      Grading.   Etc..  Sept  18 

19.  Boston,    Mass,, 

,„    „  Wrecking  Work,    Sept.    4 

19.  Kansas  City,  Mo., 

„„    ,   ,.  Tree  Planting,  Sept.  11 

20.  Indianapolis.    Ind.. 

„„    „,  Dam  Repairs,  Sept,  11 

20.  Pittsburg.    Pa., 

Concrete  Steps  and  Wall,  Sept,  18 

21.  Portsmouth,    N.    H., 

Power  House,   Sept    4 
21.  Chicago,    III., 

Wire   and   Concrete   Fence,  Sept  18 

24.  Newport,   R.   I., 

Ferry  Slips,  Sept.  18 

25.  Readmg,    Pa., 

„.    „  Subway,  Sept.  11 

2o.  Vancouver   Barracks,    Wash., 

Coal   Sheds,    Scale.  Sept.  11 

26.  Fort  Dupont  Delaware  City,  Del. 
„„  „  Freight  Wharf.  Sept  4 
26.  Fort  Dupont,   Del., 

Wharf  Work,  Sept.  11 
26.  New  York,  N.   Y., 

Track    Work.  Sept  18 

26.  Newark,    N.    J., 

Garbage  Disposal,  Sept  18 

27.  Pittsburg,   Pa., 

Monument,  Sept.  11 

27.  New   York,   N.    Y., 

Pier   Extension,  Sept.  18 

28.  San   Francisco.   Cal., 

Wharf,  Sept.  18 
30.  Washington,    D.   C, 

Search   Light   Outfit,   Aug.      7 
30.  Cincinnati,   O., 

Dredge,  Sept.  11 

30.  Philadelphia.    Pa., 

Dredge,  Sept  11 
1.  Winnipeg,    Man.. 

Hydro-Electric    Station,    Sept.     4 
1.  Fort  Dade.    Fla., 

Wire  Fence.  Sept.  11 
3.  Wilmington,   Del., 

Stone  Jetties,  Sept.  11 
5.  Franklin   Shoals,   Ark., 

Lock  and   Dam.   Aug.      7 
5.  Mobile,   Ala., 

Locks   and   Dams,    Aug.    14 
5.  Mobile,  Ala., 

Locks  and  Dams,  Sept.  11 
5.  Vicksburg,    Miss., 

Lock  and  Dam,   Aug.    14 
7.  Toledo.   O.. 

Riprap  Wall,  Sept.  18 
7.  New  Orleans,   La., 

Flagstaff,  Sept.  IS 

31.  Mobile,  Ala., 

Snagboat,  Sept.  11 
15.  Charleston,  S.   C. 

Street  Lighting.   Sept  11 

Excavation,  Earth  and  Rock. 

18.  Seattle,  Wash., 

Dredging,    Sept.     4 
18.  St    Charles,    HI., 

Drains,  Sept.  11 

18.  Washington.    D.   C. 

Dredging,  Sept.  11 

19.  Gardner,    Me.. 

Dredging,    Aug.    28 

19.  Boone,   la.. 

Tile  Drain,  Sept.  11 

20.  Dakotah,  la.. 

Drain,  Sept.  11 

20.  New  Orleans,   La.. 

Levee  Work,  Sept.  18 

21.  Vernon   City,   Minn., 

Ditch    Work,  Sept  18 
23.  Bay   City,   Mich. 

Embankment,  Sept.  11 

23.  Saginaw,   Mich., 

Dredging,    Filling,  Sept.  18 

24.  Rockwell   City.    la.. 

Ditch  Work,   Sept.  18 

26.  San   Francisco,   Cal., 

Dredging,  Sept.  11 

27.  Cerro  Gordo,   n.. 

Ditch     Work,  Sept.  18 
30.  New   York,    N.    Y.. 
Dredging   and   Rock   Removal,    Sept.     4 
30.  Boston,    Mass.. 

Dredging,  Sept  11 
30.  Charleston,    Miss.. 

Ditch  Work,  Sept.  IS 
1.  Onawa,   la., 

Ditch,  Sept  18 

7.  Detroit,    Mich., 

Excavating,    Sept.     4 

8.  Detroit.    Mich., 

Dredging,    Sept.     4 


Ri 
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Oct.      S.  Muscatine.   la  . 

Ditch  Woik.  dcpt.  IS 
Oct.      9.  Jacksonville,  Flu.. 

Dredging,  Sept.  IS 
Oct.     10.  Peterboro,    Ont., 

Canal.   Sept.     4 
Oct.    10.  JuckaonvlUe.   Fla., 

Rock    Removal,  Sept.  is 
Oct.     10.  Waslilnjjton.    D.    C. 

Die.lKlnK.   Jetty  Work,  Sept.  18 
fi.-l       V:     Ri\frtc>li.     .Ma.. 

I';xr.ivati"'[i      l:i|<i  .1]*,    S-  [■'     1^ 

Materials,  Machines.  Supplies.Toels  Etc 

Sept.  18.  Washington.  D.   C, 

Pneumatic   Tools,    Etc..  Sept.  11 
Sept.  20.  Chicago.    111.. 

Electric   Light   Wire,  Sept.  11 
Sept.  23.  New    York.    N.  Y., 

Rubble   Stone,  Sept.  18 
Sept.  IM.  Pensacola,   Fla., 

Cement,    Pipe.   Drills.  Sept.  18 
Sept.  IN.  Washington.    D.    C. 

Brick,  Cement.   Machinery,  Sept.  18 
Sept.  24.  New   Orleans,   La., 

Lumber,  Sept.  18 
Sept.  24.  Annapolis,    Md., 

Bolts,   Poles.   Pipe.  Sept.  18 
Sept.  LM.   New   York,   N.   Y.. 

Steam   Hammer.    Pipe.    Etc.,  Sept.  18 
Sept.  24.  League  Island,  Pa., 

Piles.    Lumber.  Sept.  IS 
Sept.  24.  Newport.   R.   I., 

Wire  Rope,   Pipe,  Sept.  18 
Sept.  24.  Charleston.    S.    C 

Motor  Drive,   Pipe,   Etc.,   Sept.  18 
Sept.  24.  Norfolk,    Va., 

Pipe.  Gravel,  Machinery,  Sept.  18 
Sept.  25.  Washington,    D.    C, 

Machinery,    Sept.     4 
Sept.  26.  New    Y'ork.    N.    Y., 

Fence.    Lumber.    Etc..  Sept.  IS 
Sept.  30.  Cincinnati.   C, 

Dredging,    Sept.     4 
Sept.  30.  Los   Angeles.   Cal.,    Water 

Pipe   and   Pumping   Machinery.    Sept.     4 
Sept.  30.  West    Point,    N.    Y., 

Gas   and   Electric    Fixtures,    Sept,     4 
Sept.  30.  New  London,   Conn., 

Generating  Sets.  Sept.  11 
Sept.  30.  Rochester,   N.    Y., 

Electric  Plant,  Sept.  11 
Oct.      1.  Mare  Island.   Cal., 

Brick.    Pump,    Etc.,  Sept.  11 
Oct.      4.  Jacksonville.    Fla., 

Generator,  Etc.,   Sept.  11 
Oct.      5.  Washington,   D.   C, 

Launch,   Hammers.  Bolts,  etc..  Sept.  11 
Oct.      5.  Kewanee,    111.. 

Pumping    Equipmeiil.  Sept.  IS 
Oct.     15.  Honolulu.    T.    H.. 

Materials.    Sept.     4 

BIDS  ASKED. 
Bridges. 

Bids  are  asked  on  following  work,  the 
notes      being      arranged      alphabetically      by 

state: 

Delphi.  Ind. — Until  noon.  Oct.  S,  by 
Countv  .Mi.lil.pr.  for  construction  ot  bridge 
and  aiiutmiMii.s  over  Rock  Creek. 

Vevay,  Ind. — fntil  2  p.  m..  Oct.  7,  by  L.  J. 
Woollen,  County  Auditor,  for  constructing 
either  concrete  or  ii  on  bridge  over  Plum 
Creek  to  replace  144  ft.  3-span  bridge. 

Erie,  Kan. — TTntii  noon.  Oct.  15.  by  O.  M. 
Johnson.  County  Clerk,  for  construction  of 
three  steel  or  iron  bridges,  one  to  cost  about 
$12,000;  the  other  to  cost  $6,000  or  $7,000 
each.  The  official  advertisement  will  be 
found   clscwheic  In    this  issue. 

Fergus  Falls,  Minn. — Until  8  p.  m..  Oct.  3. 
by  <i  H.  Card,  t'itv  Clerk,  for  constructing 
steel  or  concrete  bridge  over  Red  River. 
River  is  75  ft.  wide,  water  is  3  ft,  deep,  and 
depth  of  street  above  river  is  30  ft.  Bid- 
ders to  furnish   plans  and  specifications. 

VIcksburg,  Miss. — Until  noon,  Oct.  S.  by 
J.  D.  Laughlin.  Chancery  Clerk,  for  building 
steel  bridge  over  Simrall's  Canal,  and  until 
Oct.  9.  for  repairs  to  Durden  Bridge.  Certl- 
(led  check  for  $1,000   required. 

VIcksburg,  Miss.— Until  Oct.  7.  by  H.  J. 
Trowbridge.  City  Clerk,  for  4  concrete 
bridges.  W.  <;.  Kirkpalrick,  Engineer,  Jack- 
Bon.    Mips. 

Memphis,  Mo, — C.  C.  Critz,  Commissioner, 
will  let  contracts  for  32  ft.  span  and  a  16  ft. 
trestle  on   Sept.   25  and    26. 

Harrlsburg  Pa. — Until  Oct.  8,  by  State 
Board  Public  Grounds  and  Buildings.  Sam- 
uel Hambo.  Supt..  State  Capitol,  for  erec- 
tion of  bridge  at  Jersey  Shore.  C.  Oscar 
Thomson,  PhoenixviUe.  Engineer,  and  for 
bridge  In  Sugar  Loaf  Town.ihip.  Herman 
I-aub.    Pittsburg.    Engineer. 

Lancaster,  Pa. — Until  noon.  Sept.  30.  bj-  M. 
G.  Schaeffir.  County  Controller,  for  stone 
twin  arch  <ir  reinforced  concrete  bridge  over 
iiamnier  Cr.'ck. 

Frederlcton,   N.   B.— Until  Oct.  14,  by  C.  H. 


l.a  Hillols,  Commissioner  Department  of 
Public  Works,  for  constructing  metal  su- 
perstiuclure  span  of  Cocagne  Mouth  bridge. 
Kent    County. 

Tiffin,  O.— Until  Sept.  20,  by  County  Au- 
ditor, for  liulidlng  bi  Idge  over  Sandusky 
Hlver  at  Perry  St. 

Akron,  C— Until  Sept.  23.  by  County  Au- 
ilHor.  for  considerable  amount  of  bridge 
w.ii'k.  including  new  bridge  over  Wolf  Creek 
near  Barberton  and  bridge  south  of  Loyal 
Oak. 

Warren,  O. — Until  I  p.  m.,  Oct.  7,  by 
Countv  Auditor,  for  reconstiucting  floor  of 
bridge  over  Mahoning  River.  Main  St.,  Niles. 


Buildings, 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
st.ates: 

Montevallo,  Ala. — Until  Oct.  IS.  for  plumb- 
ing, electric  wiring  and  steam  heating  for 
.Mabama  Girls'  Industrial  Schocjl.  Wm.  E. 
Spink,  Arch..  812  Title  Guarantee  Bldg.,  Bir- 
mingham.   Ala. 

Prescott.  Ariz.— Until  10  a.  m.,  Oct.  12, 
by  Capt.  Chas.  C.  Walcutt,  Jr.,  Q.  M.,  and 
for  construction,  plumbing,  liot  water  heat- 
ing and  electric  wiring,  hospital  at  Whipple 
Barracks.   Ariz. 

Fort  McPherson,  Ga. — Constructing  Q.  M.. 
will  .slmrth  rail  for  bids  for  constructing 
brick  stable  for  76  animals;  also  frame 
wagon    shed. 

Terre  Haute,  Ind. — Until  noon,  Oct.  30,  by 
Jerome  W.  Deneliie.  County  Auditor.  for 
construction  of  new  county  jail,  sheriff's 
.residence,  and  lieating  plant,  including  re- 
modeling   the    piesent   jail. 

Bloomfield,  Ind. — Until  j  p.  m.,  Nov.  5.  by 
Peter  M.  Couk,  County  Auditor,  for  new  jail 
cell  liouse.  J.  W.  Gaddis.  Arch..  Vincennes, 
Ind. 

Vincennes,  Ind. — Until  2  p.  m..  Sept.  30, 
by  Building  Committee,  1st  Baptist  Church, 
for  electing  cliurch  building. 

Louisville,  Ky. — Until  noon  Sept.  27,  by 
R.  G.  McGrath.  Secy.  Bd.  Pub.  Wks.,  for 
new  power  plant  and  steam  heating  appara- 
tus in  City  Hall  Annex  and  old  engine 
house,  and  remodeling  apparatus  in  old  City 
Hall. 

Boston.  Mass. — Until  3  p.  m.,  Sept.  20.  by 
Park  Ci.imini.ssioners,  64  Pemberton  Sq.,  for 
building  a  brick  sanitary  and  locker  build- 
ing  on   North   Brighton   playgrounds. 

Boston,  Mass. —  Until  noon,  Sept.  23.  by 
State  Armory  Commission.  St^te  House,  for 
building  new  state  armory  on  Bunker  Hill 
St..  Charlestown.  .Andrews.  Jaques  &  Ran- 
toul.   Archs..   50   Congress   St..    Boston. 

Brookline,  Mass. — Until  4  p.  m..  Sept.  23. 
b>'  William  Craip;.  Chairman  Selectmen,  for 
building  fire  engine  house.  Freeman.  Funk 
&   Wilcox,   Archs..    1   Harvard   St..    Brookline. 

Minneapolis,  Minn. — Until  noon.  Sept.  24. 
by  Richard  Tattersfleld.  Secy.  Bd.  Charities 
and  Corrections,  for  installation  ot  electric 
wiring  for  the  Minneapolis  City  Workliouse 
office.  L.  A.  Lamoreau,  Architect,  .'^le  Lum- 
ber  Exciiange. 

Minneapolis,  Minn, — Until  4  p.  m..  Sept. 
17.  b.\  W.  K,  Hirk.s,  Secy.  Bd.  of  Education. 
1(11-  liuatiuK  and  ventilating  plant  of  West 
High  Scho.il  Building.  E.  S.  Stebbins,  Ar- 
chitect.   GU    Masonic    Temple. 

Guttenberg,  N.  J.— Until  6  p.  m.,  Sept.  23. 
by  James  J.  Moore.  Clerk  Board  Education 
for  alteiations  and  additions  to  public 
school  building.  Kmil  Guhl.  Arch.,  IS 
Charles   St.,    Jersey   City. 

West  Haverstraw,  N.  'V. — Until  noon,  Sept. 
30.  by  Rev.  C.  H.  Potter.  Pres.,  Board  Man- 
agers, for  construction,  heating.  etc..  of 
oiien  air  pavilion.  State  Hospital  for  Care 
of  Cripi.ied  and  Deformed  Children.  G.  I-. 
Heins.    State   .\rcli..   Albany,   N.    Y. 

Fort  Slocum.  N.  Y.  Until  10:45  a.  m.  Oct. 
7.  by  Constructing  tj.  M..  for  construction, 
plumbing,  steam  heating  and  electric  wir- 
ing of  the  following  buildings:  Two  double 
barracks,  one  recruit  examination  barrack, 
one  Q.  M.  storehouse,  one  double  set  quar- 
ters for  noncommissioned  staff  ofliceis,  one 
wagon  slied.  and  one  band  stand,  additions 
and   alterations   to    mess   hall   kitchen. 

Brooklyn,  N.  Y.— Until  11  a.  m..  Sept.  23. 
bv  C.  B.  J  Snvder.  Supt.  of  School  Build - 
iiigs,  Park  Ave"  and  JSqh  St..  New  York, 
for  comideting.  heating  and  ventilating  ap- 
paratus in  pnlilic  schools  100  and  151. 

New  York,  N.  V.— Until  11  a.  ni..  Sept.  23. 
bv  C.  B.  J.  Snyder.  Superintendent  of 
School  Building.  Park  Ave.  and  5;nii  St..  for 
following  work:  Installing,  beating  and  ven- 
tilating apparatus  in  P.  S.  91.  security  re- 
quired. $25,000:  installing  electric  equipment 
in    P.    S.    96,    security   $5,000;    Installing   elec- 


tric equipment  in  P.  S.  S9.  Queens  Borough; 
general  construction  of  grand  stand,  Asto- 
lia,  Ixmg  Island  City,  security,  $12,000;  In- 
stalling electric  equipment  In  P.  S.  28,  Rich- 
mond  Borough. 

New  York.  N.  Y.— Until  .•".  p.  m..  Sept.  2ii. 
by  Park  Board.  5th  Ave.  and  64th  St..  for 
erection  of  addition  to  Metropolitan  Museum 
of  .\rt;  security  required.  $30,000.  McKlm. 
Mead  &  White.  Archs..   160,  ath  Ave, 

Mount  Healthy,  O.— Until  noon.  Oct.  5.  by 
Wm  Fischvogt.  Clerk  Board  of  Education. 
Springfield  Township,  for  constructing  2 
school    houses. 

Springfield.  O.— Until  3  p.  m.,  Oct.  16.  by 
James  Knox  Taylor,  Supervising  Arch.. 
Washington.  D.  C,  for  construction  com- 
plete of  extension  to  U.  S.   Post  Office. 

Indiana,  Pa. — Until  5  p.  m..  Sept.  21.  by 
W.    F.   Elkin.   for  building  for  Elks  Home. 

South  Sharon.  Pa. — Until  6  p.  m.,  Sept. 
28,  by  A.  K.  Maxwell.  Secretary,  for  a  school 
building. 

Fort  Ethan  Allen,  Vt.— Until  10  a.  m. 
Sept.  28.  by  Lieut.  M.  G.  Holllday,  Q.  M.. 
for  construction,  plumbing,  wiring  and  H.x- 
tures  for  electric  lighting,  of  one  brick  dou- 
ble set  Civilians  quarters,  at  Fort  Ethan 
Allen,   Vt. 

Milwaukee,  Wis.— Until  noon.  Oct.  21,  by 
Building  Committee,  Auditorium  Board,  45 
Universitv  Bldg.,  for  constructing  audito- 
rium building.  Ferry  &  Clas,  Archs..  419 
Broadway.    Milwaukee. 

Manitowoc,  Wis,— Until  7  p.  m..  Sept.  25. 
by  H.  L.  Markham,  Clerk  School  District, 
for  erection  of  6-room  school  house  addi- 
tion. 

Roads  and  Streets 

Bids  are  asked  on  following  woik,  the 
notes  being  arranged  alphabetically  by 
state: 

Dubuque,  la. — Until  S:30  p.  m..  Sept.  19. 
E.  A.  Linehan.  City  Recorder,  for  constiuc- 
tion.    8    cement    sidewalks. 

Bluffton,  ind.— Until  7:30  p.  m.,  Sept.  20. 
bv  F.  S.  Smith,  Citv  Clerk,  for  paving  West 
AViley    St..    with    brick. 

Bluffton,  Ind. — Until  10:30  a.  m..  Sept.  26. 
by  Clem  S.  Brineman.  County  Auditor,  for 
constructing.   2   gravel  roads. 

Covington,  ind. — Until  1:30  p.  m..  Oct.  8. 
by  County  Auditor,  for  constructing  four 
gravel   roads. 

Greencastle,  Ind. — Until  11  a.  m..  Sept. 
28.  by  C.  C.  Hurst.  County  Auditor,  for  im- 
provement of  three  macadam  roads  of  total 
length  of  33.406  ft. 

Hartford  City,  ind, — Until  Oct.  7,  by  L.  W. 
Daugherty.  County  Auditor,  for  construct- 
ing three  macadam  roads  of  total  length  ot 
41,425    ft. 

Fort  Wayne,  ind. — Until  7:30  p.  m..  Sept. 
26.  bv  H.  W.  Becker.  Clerk  Bd.  Pub.  Wks.. 
for  grading  Beaver  Ave.  and  constructing 
cement  sidewalks:  also  for  paving  Knitters 
Ave.    with   vitrirted   paving  block. 

Indianapolis,  Ind. — Until  10  a.  m..  Sept. 
23.  bv  Board  Public  Works,  for  2  contracts 
for  grading  and  paving  sidewalks,  2  con- 
tracts for  grading  and  paving  roadway.  1 
contract  for  grading  and  rolling  roadway, 
and   1   contract   for  resurfacing. 

University  Heights,  Ind,— Until  10  a.  m.. 
Sept.  25.  in-  Trustees  University  Heights. 
Perrv  Township.  Marion  County,  for  3  con- 
tracts for  grading  and  graveling  roadways. 

Valparaiso,  Ind. — Until  7:30  p.  m.,  Sept. 
20,  bv  City  Council,  for  grading,  curbing, 
paving   and   draining   several   streets. 

Durham.  N,  C. — Until  3:30  p.  m..  Oct.  1. 
bv  M.  G.  Markham.  County  Clerk,  for  about 
liV-  miles  of  macadam  road,  requiring  60.- 
O00"sq.  yds.  6  in.  macadam,  and  75.000  cu. 
yds.  excavation.     Gilbert  C.  White.  Engineer. 

Richmond.  Ind. — Until  10  a.  m..  Sept.  25. 
bv  Hoard  Public  Works,  for  grading,  grav- 
ciins    and    macadamizing    Northwest    2d    St. 

Fort  Williams,  Me. — Until  11  a.  m..  Sept. 
•'1  b\  Capt  K.  J.  .Morrow.  Q.  M..  il&hi  Con- 
grcsi*  St..  I'ortland.  Me.,  for  construction  of 
concrete   walks    at    P\irt    Williams. 

St.  Paul,  Minn. — Until  2  p.  m.,  Sept.  26. 
bv  R.  L.  Gorman.  Clk.  Bd.  Pub.  Wks..  for 
grading  t^harles  St..  curbing  Goodrich  Ave. 
and  grading  Valley   St. 

Kansas  City.  Mo. — Until  11  a.  m..  Sept.  26. 
bv  K  .\  Harper.  City  Engineer,  for  IS  con- 
tra.ts    for    street    grading. 

New  York,  N,  Y.— Until  11  a.  m..  Sept.  26. 
bv  Uiuis  F.  HafTen.  President  Bronx  Bor- 
ough. 177th  St.  and  3d  .-We.,  for  19  con- 
tracts for   paving  and  street  work. 

New  York,  N.  Y. — Until  11  a.  m..  Sept.  30. 
bv  Joseph  Bermel.  President  Queens  Bor- 
ough. Long  Island  City,  for  5  contracts  for 
regtilating.    grading    and    laying    sidewalks. 
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ENGINEERING-CONTRACTING 


Syracuse,  N.  Y.— Until  1:30  p.  m.,  Sept. 
■1:3.   by    Geoige   J.    Metz,    City    Clerk,    for   five 

contracts    for   sidewalk   construction. 

Cleveland.  O. — Until  U  ii.  m.,  Oct.  3.  b> 
Julius  C.  Dorn,  County  Clerk,  for  comple- 
tion of  Miles  Ave.  improvement.  A.  B.  Lea, 
County  Engineer. 

Toledo,  O.— Until  10  a.  m..  Sept.  23,  by  D. 
T.  Davies,  Jr..  County  Auditor,  for  repair  of 
Dorr   St..   stone  road  No.  34. 

Pittsburg,  Pa.— Until  10  a.  m.,  Sept.  20,  by 
A.  B.  Sbtijherd.  Director  Uublic  Works,  for 
grading,  curbing,  paving  and  repaying  with 
asphalt  portion  of  Center  Ave.;  also  for 
macadamizing  and  improving  Mansfield 
Ave.   and   Hill   Road. 

Harrisburg.  Pa. — Until  Sept.  2.i,  by  State 
Highway  IV-panment.  for  construction  of 
roads  in  Xortli  P.fllevernon  and  Rostravor, 
Wi-stmoreland    County. 

Fort  Sam  l-louston,  Tex. — Until  11  a.  m.. 
Oct.  1.  by  L.  J.  Fleming.  Constructing  Q. 
M..  for  grading,  construction  of  roads  and 
walks,  etc..  around  new  hospital.  Fort  Sam 
Houston. 

Ogden,  Utah— Until  S  p.  m.,  Sept.  23,  by 
A.  F.  Parker.  Citv  Engineer,  for  paving 
Wall    St. 

Harrisburg,  Pa. — Until  Oct.  10,  by  State 
Highway  Department,  for  constructing  fol- 
lowing roads:  Road  in  North  Huntingdon 
'I'ownship.  Westmoreland  Cotmty,  21,538  ft. 
I'Mig.  16  ft.  wide;  road  in  Shirley  Township. 
Huntingdon  County.  11,445  ft.  long,  16  ft. 
wide;  road  in  German  Township,  Fayette 
t'ounty.   1   mile   long,    16  ft.   wide. 

Harrisburg,  Pa.— Until  Oct.  3.  by  State 
Highway  Department,  for  constructing  fol- 
lowing roads:  Road  in  Londonderry  Town- 
ship. Daupliin  County.  1  mile  long.  16  ft. 
wide;  road  in  Benton  Township.  Columbia 
County.  2  sections,  11.955  ft.  and  6,6S7  ft. 
long.   15  ft.   wide. 

Harrisburg,  Pa.— Until  Oct.  9.  by  State 
Highway  Department,  for  constructing  fol- 
lowing roads;  Road  in  Revnoldsville,  Bor- 
ough. Jefferson  County.  l.SOO  ft.  long,  18  ft. 
wide,  of  brick  and  two  roads  4.300  ft.  and 
2.500  ft.  long,  23  ft.  wide;  road  in  Buffalo 
Township,  Butler  County.  13.200  ft.  long,  16 
ft.  wide;  road  in  Winslow  Township.  Jef- 
ferson  County.    21.507   ft.   long.    16  ft.   wide. 

Philadelphia,  Pa. — Until  noon.  Sept.  24,  by 
G,  R.  Stearns.  Director  Pub.  Wks.,  for  pav- 
ing numl)cr  of  streets. 

Kenosha,  Wis. — Until  2  p.  m..  Oct.  7,  by 
R.  H.  Motli.  City  Engineer,  for  street  im- 
provement work,  including  31.650  sq.  yds. 
brick  paving.  17.329  ft.  stone  curb  and  12.175 
ru.   yds.   excavation. 

Sewers, 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states; 

Bisbee,  Ariz. — Until  7:30  p.  m.,  Oct.  5,  by 
C,  W.  Hicks.  City  Clerk,  for  constructing 
sewer  svstem.  Plans,  etc..  with  City  Clerk. 
J.  L.  Ca'mpbell.  Engr.  M.  of  W..  El  Paso  and 
Southwestern  System,  El  Paso,  Tex.,  and 
Olmstead  &  Gillelan,  616  Grant  Bldg.,  Los 
Angeles.    Cal. 

Washington,  D.  C. — Until  noon,  Sept.  30, 
by  Jay  J.  Morrow.  Engineer  Commissioner, 
for   constructing  sewer. 

Fort  Du  Pont,  Del. — See  Bids  Asked — Wa- 
ter Supplj . 

Des  Moines,  la. — Until  11  a.  m.,  Oct.  1. 
bv  Board  Public  W'orks.  for  constructing  10 
iti.    vitrified    clay   pipe   sewer    in    Tuttle   St. 

Lima,  O. — Until  noon.  Sept.  19.  by  L.  L. 
Crumrine.  Secy.  Bd.  Pub.  Wks..  for  grad- 
ing and  12  in.  sewer  in  North  Pawnee  St. 

Iowa  Falls,  la.— Until  Sept.  20,  by  F.  E. 
Foster.  City  Clerk,  for  1.948  ft.  of  sanitary 
sewer. 

Fort  Madison,  la.— Until  7:30  p.  m..  Sept. 
23.  by  W.  L.  (5erber.  Chairman  Sewer  Com- 
mittee, for  removal  and  relaying  of  24  in. 
sewer. 

Indianapolis,  Ind. — Until  10  a.  m.,  Sept.  23, 
by  Board  Public  Works,  for  constructing 
se\'eral    local    sewers. 

Richmond,  Ind.— Utjtil  10  a.  m.,  Sept.  25. 
by  Board  Public  Works,  for  constructing 
sewer. 

Seymour,  Ind. — Until  8  p.  m.,  Sept.  30,  by 
Fred  Everback.  City  Clerk,  for  constructing 
4   sewers. 

Canton,  Miss. — Date  for  opening  bids  for 
sewer  svstem  for  this  place  has  been  post- 
poned from  Sept.  19.  owing  to  an  unavoid- 
able delay  in  closing  sale  of  city  bonds.  New- 
date  for  opening  bids  will  be  announced 
later.  Walter  G.  Kirkpatrick,  Jackson, 
Jliss..   is   Engineer. 

Salem,  Mass.— Until  4  p.  m.,  Oct.  2.  by 
Thos.  G.  Pinnock.  Chairman  Sewer  Com- 
missioners   for    construction    of    Sees.    1,    2, 


3  and  4  of  South  Salem  trunk  sewer,  with 
brick  or  reinforced  concrete.  Approximate 
length  of  sections  is  as  follows:  Sec.  .1  694 
lin.  ft.  of  4S-in.  sewer.  814  lin.  ft.  of  42-ln. 
sewer,  inverted  siphon;  Sec.  2.  2,040  lin.  ft. 
of  38in.  sewer;  Sec.  3.  1,720  lin.  ft.  of  36-in. 
sewer,  inverted  siphon;  Sec.  4,  1,645  lin.  ft. 
of  34-in.   sewer. 

Brooklyn,  N.  Y.— Until  11  a.  m.,  Sept.  25, 
liy  Bird  S.  Coler.  Borough  President,  for 
constructing  relief  sewers  in  Johnson  St.. 
est.  cost,  $152,904;  also  for  relief  sewers  in 
DeKalb  Ave.,   est.  cost,   $203,132. 

New  York,  N.  Y.— Until  11  a.  m.,  Sept. 
26.  by  Louis  F.  Haffen.  President  Bronx 
Borough.  ]T7th  St.  and  3d  Ave.  for  8  con- 
tracts   for    sewer    construction. 

Mew  York,  N.  Y.— Until  11  a.  m..  Sept.  30, 
by  Joseph  Bermel,  President  Queens  Bor- 
ough. Long  Island  City,  for  8  sewer  con- 
tracts. 

New  York.  N.  Y. — Until  11  a.  m..  Sept.  23. 
by  C.  B.  J.  Snyder.  Supt.  of  School  Build- 
ings. Park  Ave.  and  59th  St.,  New  York,  for 
general  construction,  etc.,  of  a  sewage  dis- 
posal plant  for  the  buildings  of  the  Parental 
School,  Flushing.  Borough  of  Queens.  Se- 
curity required   is  $9,000. 

Drayton,  N.  Dak. — Until  5  p.  m.,  Sept.  30. 
by  L.  L.  Fairchild.  City  Auditor,  for  con- 
structing sewer  system.  Certified  check  for 
$500    required. 

Lakewood,  O. — Until  11  a.  m.,  Sept.  20, 
for  constructing  several  sewers.  William  H. 
E^'ers  Engineering  Co.,  Engineers,  237  The 
Arcade,   Cleveland.   O. 

Lima,  O. — Until  noon.  Sept.  19,  by  U.  L. 
Crumrine.  Secy.  Bd.  Pub.  Service,  for  con- 
structing 12   in.   sewer. 

Steubenville,  O. — Until  noon,  Sept.  30,  by 
T.  W.  Vance.  Clk.  Bd.  Pub.  Service,  for 
constructing    sewers. 

Wilkesbarre,  Pa. — Until  noon,  Sept.  19,  by 
Fred  H.  Gates.  City  Clerk,  for  constructing 
several  terr.a  cotta  pipe  sewers. 

Woonsocket,  R.  I. — Until  2  p.  m.,  Sept.  19, 
by  Frank  H.  Mills,  City  Engineer,  for  con- 
structing 900  ft.  S  in.  sewer,  including  600 
cu.   yds.   rock   excavation. 

Pittsburg,    Pa. — Until    10    a.    m..    Sept.    20, 
by   A.    B.    Shepherd,    Director   Public    Works, 
for    constructing    15    in.    pipe   sewer    in    Fah-  ' 
nestock  A\'e.  and  12  in.  pipe  sewer  in  Field- 
ing  Alley   and    Market   St. 

Harrisburg,  Pa. — Until  Sept.  24.  by  Samuel 
G.  Dixon.  Commissioner  of  Health,  for  con- 
structing sewer  system  at  State  South 
Mountain  Sanitarium.  System  includes  9,000 
ft..  5   in.  to  10  in.   terra  cotta  pipe. 

Greenfield  (P.  O.  Milwaukee),  Wis.. — Un- 
til 10  a.  m..  Sept.  21.  by  Town  Clerk.  1315 
Forest  Home  Ave.,  for  laying  600  ft.  of 
sewer. 

Milwaukee,  Wis. — ^Until  10:30  a.  m.,  Sept. 
19.  by  C.  J.  Poetsch,  Chairman  Bd.  Pub. 
Wks..  for  constructing  sewer  in  Harrison 
St. 


Water  Supply 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Fort  Du  Pont,  Del. — Until  11  a.  m..  Oct. 
10.  by  Capt.  J.  L,  Knowlton.  Constructing 
Q.  m".  Fort  Du  Pont,  Delawai  e  City,  for  re- 
modeling sewer  and  water  systems  and  con- 
structing  150.000    gallon    tank. 

Fort  Wayne,  Ind. — Until  Sept.  24.  by 
Board  Public  Works,  for  laying  400  ft.  12  in. 
pipe  and  3.600  ft.  of  6  in.  pipe  in  Forest 
Park.  , 

Atlanta,  Ga.— Until  4  p.  m.,  Oct.  23.  by 
Paik  Woodward.  General  Manager,  Water 
Commissioneis.  for  furnishing  and  erecting 
sectional  working  pressure  filter  plant  of 
4.O0O.000   gallons'    capacity. 

Iowa  Falls,  la.— Until  Sept.  20.  by  F.  E. 
Foster,  City  Clerk,  for  labor  of  laying  three 
blocks   of   water   pipe. 

Primghar,  la. — Until  8  p.  m.,  Oct.  10.  by 
W.  H.  Downing.  City  Clerk,  for  constructing 
water  works.  M.  Tschirzi  &  Son.  Engineer,  ■ 
Dubuque,    la. 

Chicago,  III.— Until  10:15  a.  m..  Sept.  25. 
bv  Ora  E.  Chapin.  Secy.  Board  Local  Im- 
provements. City  Hall,  for  10  contracts  for 
water  supply  pipes  and  one  contract  for 
water    service    pipes. 

Beaver  City,  Neb.— Until  Sept.  30.  by  W. 
L.  Leonard.  Citv  Clerk,  for  furnishing  and 
laying  lo.sm  ft.  of  4  in.  cast  iron  water 
mains. 

Fremont,  Neb.— Until  Sept  30.  hf>-  E.  N. 
Morse.  Chairman  Bd.  Pub.  Wks..  for  con- 
struction of  machinery  foundations  and  erec- 
tion of  chimney  at  city  water  and  light 
plant. 


Charlotte.  N.  C.— Until  noon,  Sept.  19.  bv 
Pas.  II.  Williams.  Supt.  City  Water  Works, 
for  laying  l.SOO  ft.  20  in.,  4.150  ft.  12  in., 
and  250  ft.  6  in.  water  mains.  Bids  are  also 
asked  for  furnishing  440  tons  cast  iron  pipe 
and  specials,  37  Matthews  pattern  fire  hy- 
drants   and    valves. 

Fort  Caswell,  N.  C. — Until  11  a.  m..  Oct.  9. 
by  L.  Cravens.  Q.  M.,  U.  S.  A.,  for  building 
pump  house,  ice  plant  and  cold  storage 
plant. 

Fort  Ethan  Allen,  Vt.— Until  11  a.  m., 
Sept.  2S.  i)y  Lieut.  M.  G.  Holliday,  Q.  M., 
for    pilling  wells   for  air   lift. 

Elkins,  W.  Va. — Until  noon,  Sept.  25,  by 
Mayor  and  City  Council,  for  constructing 
l.OOO.OOO-gallon  reservoir;  also  for  furnish- 
ing and  erecting  about  4.S00  ft.  of  water 
mains,  pumps,  boilers,  suction  pipes  and  in- 
take watir  gravity  mains.  Penniman  & 
Fairley.  L'ngineers,  411  Marine  Bank  Bldg., 
Baltimore.    Md. 

Madison,    Wis.— Until    Sept.     27,    by    John 

B.  Heim,  Supt.  City  Water  Works,  for  con- 
struction of  1.000.000  gallon  concrete  storage 
basin;  also  for  drilling  one  and  possibly  two 
artesiait    wells. 

Milwaukee,  Wis. — Until  10:30  a.  m..  Sept 
24.  Ii>  Cliarles  J.  Poetsch.  Chairman  Brd. 
Pub.  Wks..  for  water  and  sewer  connec- 
tions. 

Greenfield    (P.    O.    Milwaukee),    Wis. — Until 

10  a,  in..  Sept.  21.  by  Town  Clerk.  1315  For- 
est Home  Ave.,  for  laying  600  ft.  of  water 
pipe. 

Excavation — Earth  and  Rock 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Riverton,    Ala. — Excavation,    Riprap — Until 

11  a.  m.,  Oct.  12,  by  MaJ.  Wm.  W.  Harts. 
U.  .S.  Engrs.,  Chattanooga,  Tenn.,  for  ex- 
cavation, riprap  and  paving  at  Colbert 
Shoals    Canal,    near    Riverton. 

Washington,  D.  C. — Dredging,  Jetty  work 
— Until  noon.  Oct.  10,  by  Maj.  Spencer 
Cosby,  U.  S.  Engrs.,  22d  and  K  Sts.,  N.  W., 
for  dredging  earth  and  rock  and  construct- 
ing  jetties   in   James    River,  Va. 

Jacksonville,  Fla. — Rock  Removal — Until 
noon.  Oct.  10,  by  Maj.  Lansing  H.  Beach. 
U.  S.  Engrs..  for  dredging  and  lock  re- 
moval in  Withlacoochee  River  entrance,  Fla. 

Jacksonville,  Fla. —  Dredging — Until  noon. 
Oct.  9.  by  Maj.  Lansing  H.  Beach,  U.  S. 
Engrs..  for  dredging  at  Forresters  Point,  St. 
Jolins   Ri\er,    Fla. 

Rockwell  City,  la. — Ditch  Work — Until 
noon.  .Sept.  24.  for  constructing  800  ft.  of 
open    drain    and    5.560   ft.    of    tile    work. 

Muscatine,  la. — Ditch  Work — Until  noon, 
Oct.  8.  by  A.  S.  Lawrence.  County  Audi- 
tor, for  excavating  ditches  in  Drainage  Dis- 
trict No.  3.  requiring  62,870  cu.  yds.  ex- 
cavation, placing  of  additional  cast  iron 
pipes  at  cross  levees,  and  furnishing  in 
place  of  outlet  pipes,  masonry  and  gates 
at   cross   levee   in    Louisa   County. 

Onawa,    la. — Ditch — Until   noon,  Oct.    1,   by 

C.  E.  Blanchard,  County  Auditor,  for  ex- 
cavation of  the  McCandlass  Ditch,  280,681 
cu.    yds. 

Cerro  Gordo,  III. — Ditch  Work— Until 
noon.  Sept.  27.  by  J.  C.  Locher,  Clerk,  -for 
construction  of  11  miles  of  open  ditch,  ifi- 
volving  moving  of  210,410  cu.  yds.  of  eatrtb. 
W.    J.    Day.    Engineer,    Bement,    111.  "^ 

New  Orleans,  La. — Levee — Until  11  a.  m., 
Sept.  20.  by  Capt.  J.  F.  Mclndoe,  U.  S. 
Engrs.,  for  about  25,000  cu.  yds.,  levee 
work. 

St.  Martlnville,  La.— Canal  Work— Con- 
tract is  to  l)e  let  shortly  by  J.  G.  Broussard, 
Secv  Cypress  Island  Drainage  District,  for 
construction    of   canal    to   cost  about   $25,000. 

Saginaw,  Mich.— Dredging.  Filling— Until 
10  a.  m.,  Sept.  23,  by  David  C.  Bell.  Clerk 
Park  and  Cemetery  Commissioners.  for 
600.000   cu.    yds.    excavation   and    filling. 

Vernon  Center.  Minn. — Ditch  Work — Un- 
til 2  p.  m..  Sept.  21.  by  Fred  C.  Wilber, 
Town  Clerk,  for  digging  and  tiling  Ditch 
No.  1.  1.100  rods  long,  and  averaging  4  ft. 
in    depth. 

Charleston,  Miss.— Ditch  Work— Until 
Sept.  311,  bv  R.  Bacon.  Secy.  Drainage  Com- 
missioners, for  constructing  main  ditch  4 
miles  long,  4  ft.  deep  and  20  ft.  wide,  to 
cost    about   $14,000. 

MisceUmeous 

Bids  are  asked  on  following  woik.  the 
notes  being  arranged  alphabetically  by 
states: 

Newark,  N.  J. — Garbage  Disposal— Until 
31.-,  p  ni..  Sept.  26.  by  JI.  R.  Sherrerd, 
ciiief     Engineer.     Street    and     Water    Com- 
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ii)lssii>iK>rs,  fur  the  collection,  removal  ftnd 
ilLxposiil  of  tt8he».  rubbish  material,  paper 
:iml  KiirlmKo  In  the  Clly  of  Newark  for  a 
period  of  live  years  bcKliinlnK  Jan.  1,   190S. 

San  Francisco,  Cal.  -Wharf— I'nlll  10  a. 
ni..  Sepl.  Js.  by  ("apt.  It.  K.  (_'heathani,  Con- 
BlniilinK  <J.  M..  Kurt  WInlleld  Scott,  on 
lonstrucllPB    torpedo    wharf. 

Chicago,  III. — Wire  and  Concrete  Fence — 
rntll  III  a.  m..  Sept.  21.  by  Special  Park 
fonimls.sliin.  118  City  Hall,  for  construction 
of  wire  and  I'unorete  fence  around  munici- 
pal playKround.  WrlglUwood  Ave.  and  Perry 
St. 

Seymour,  Ind. — Lighting — Fred.  Kverback. 
CItv  Clerk,  is  desirous  of  receiving  proposi- 
tions to  furnish  said  city  with  artlcflclal 
g!is.  for  light  and  fuel.  Also  electric  light 
for  street  lighting,  electric  light  for  private 
riarties  nnu  electric  power  for  persons  that 
desire    it. 

New    York,    N.    Y Pier    E.\tension — Until 

noon,  Sept.  27.  by  J.  A.  Bensel,  Commis- 
sioner of  Docks.  Pier  A.  Battery  J'l..  for 
building  extension  to  pier  between  51st  and 
.'■.2nd  Sts..  Brooklyn.  Security  required  is 
$8,500. 

New  York,  N.  Y.— Track  Work— Until  2 
p.  m..  Sept.  26.  by  .lames  W.  Stevenson, 
Bridge  Commissioner,  13  Park  Row,  for  con- 
struction and  electrical  equipment  of  the 
subway  station  tracks  and  the  electrical 
equipment  of  the  elevated  railway  tracks  of 
the  Williamsburg  (new  East  River)  bridge. 
Security    required   is   $100,000. 

New  Orleans,  La.— Flagstaff— Until  10  a. 
m..  Oct.  7,  by  Capt.  Arthur  Cranston,  Q.  M., 
V.  S.  A.,  for  erecting  75  ft.  iron  tlagstaft 
at  Fort  Jackson,   La. 

Toledo,  O. — Riprap  Wall — Until  10  a.  m., 
Oct.  7.  by  County  Auditor,  for  constructing 
riprap    stone    wall. 

Philadelphia,  Pa. — Grading,  etc. — Until 
noon,  Sept.  IS,  bv  W.  Hunter,  Chief  Engr., 
P.  &  R.  Ry..  520  Reading  Terminal,  for 
contract  No.  27,  grading,  drainage  and  pav- 
ing for  Temporary  Freight  Yard  at  Nine- 
teenth  and    Indiana    Sts. 

Pittsburg,  Pa. — Concrete  Steps  and  Wall 
—Until  10  a.  m.,  Sept.  20,  by  A.  B.  Shep- 
herd, Director  Pub.  Wks..  for  concrete 
steps  on  Brady  St.:  also  for  concrete  re- 
taining wall  on  Bates  St. 

Newport,  R.  I.— Ferrj-  Slips- Until  10  a. 
m.,  Sept.  24,  by  Bureau  Supplies  and  Ac- 
counts. Washington,  D.  C,  for  constructing 
ferry    slips.      Schedule    265. 

Materials,  Machines.  Supplies,  Tools.  Etc 

Bids  are  asked  for  the  following,  the 
notes  being  arranged  alphabetically  by 
states: 

Washington.  D.  C. — Brick,  Cement,  Ma- 
chinery—  L'ntil  10  a.  m.,  Sept.  24,  Bureau 
.Supplies  and  Accounts,  Navy  Department, 
Washington,  for  furnishing  at  local  navy 
vard:  Gun  boring  and  turning  lathe.  Sched- 
ule 267:  brick,  sand.  Portland  cement,  brok- 
en stone,  etc..  Schedule  299:  copper  rivets. 
etc..    tools,    hacksaw   blades.    Schedule   jiJ4. 

Pensacola,  Fla. — Cement.  Pipe,  Drills — 
Until  10  a.  m.,  Sept.  24,  by  Bureau  .Supplies 
and  Accounts.  Washington,  D.  C,  for  fur- 
nishing at  local  navy  yard:  Portland  and 
Rosendale  lime  cement,  gravel,  sewer  and 
cast  iron  pipe.  centrifugal  pumps.  etc.. 
Schedule  287;  twist  drills,  hardware  and 
tools,    tool    steel,    packings.    Schedule    2SS. 

Kewanee,  III. — Pumping  Equipment — Un- 
til noon.  Oit.  5,  by  J.  C.  Bannister.  Chair- 
man Water  Commitee.  for  furnishing  pump- 
ing machinery,  including  steel  tower,  walk- 
ing beam,  pump  rods,  power  pump,  engine, 
etc. 

Fort  Caswell,  N.  C. — Ice  Plant. — .See  un- 
der  Bids   Asked — Water  Supply. 

Charlotte,  N.  C. — Pipe.  Hydrants— See 
under  Bids  ,\sked — Water  Supply. 

New  Orleans,  La. — Lumber — Until  10  a. 
m.,  Sept.  24.  by  Bureau  Supplies  and  Ac- 
counts. Washington.  D.  C,  for  furnishing 
at  local  navy  yard  under  Schedule  287  hard- 
ware,   yellow   pine,    cypress,    etc. 

Annapolis,  Md. — Bolts.  Poles,  Pipe — Until 
10  a.  m.,  Sept.  24,  by  Bureau  Supplies  and 
Accounts,  Washington,  D.  C  for  furnish- 
ing at  Naval  Academy.  Schedule  304 — 
Bolts  and  nuts,  tiles,  hand  punch  and 
shear,  spare  jiarts  for  engine,  parts  for 
hand  mowers,  hardware  and  tools.  Sched- 
ule 30.5 — Chestnut  poles.  Schedule  306 — 
Bar      iron.      tool      steel.  Schedule      :f»7 — 

Miscellaneous  packings.  Schedule  308 — 
Brass  flush  pipes,  cast  iron  soil  pipe,  iron 
pipe,  pipe  fittings,  expansion  joints,  cocks, 
giite.  globe  and  radiator  valves,  bath  boil- 
ers,   plumbers'    supplies. 

New  York,  N.  Y. — Steam  Hammer,  Pipe, 
Etc. — Until    10   a.    m..    Sept.    24.    by    Bureau 


Supplies  and  Accounts,  Washington,  U.  C, 
for  furnishing  at  local  navy  yard:  Schedule 
2fi.S— Steam  hammer,  lift  drop  hammer, 
trinuning  press.  Schedule  295 — Packing, 
cast-iron  pipe,  gate  valves.  cocks.  letid 
traps,  .'te.  Schedule  296 — Electrical  con- 
ductor, leyden  Jars,  dry  cells,  receiver  sets. 
Insulators.  Schedule  297 — Small  tool  ma- 
chines, brass  rod,  rolled  bronze,  steel  bar, 
packings,  pipe  litlngs,  rotators  for  Negus 
logs,  fug  horns,  megaphones.  Schedule  299 
—Junction  bo.xes,  electrical  conductor. 
Schedule  300— Air   hose. 

New  York,  N.  Y.— Fence,  Timber,  Etc. — 
[Mill  :;  p.  m.,  Sept.  26,  by  Park  Board, 
.\rsiiial  Hldg..  5th  Ave.  and  64th  St.,  for 
furnishing  following:  (1)  10,000  lin.  ft.  2- 
pilie  Iron  fence,  (2)  timber,  (3)  topsoii,  (4) 
3.0011  cu.  yds.  fine  bank  gravel.  (5)  4,000  cv. 
yds.  Hudson  River  gravel,  (6)  furnishing 
and    planting   trees   and    shrubs. 

New  York,  N.  Y.— Rubble  Stone— Until 
noon.  Sept.  23,  by  Col.  John  G.  D.  Knight, 
U.  S.  Engrs.,  Army  Bldg.,  for  furnishing 
rubble  stone  and  quarry  spalls  for  con- 
structing and  repairing  dikes  in  Hudson 
River,  N.   Y. 

League  Island,  Pa. — Piles.  Timber — Until 
111  a.  m..  .Sept.  24.  by  Bureau  Supplies  and 
.Accounts.  Washington,  D.  C.  for  furnishing 
at  local  navy  yard:  Bolts,  etc..  yellow  pine, 
oak    and    yellow    pine    piles.      Schedule    295. 

Newport,  R.  I. — Wire  Rope,  Pipe — Until 
10  a.  m,.  Sept.  24,  by  Bureau  Supplies  and 
.\ccounts,  Washington,  D.  C,  for  furnishing 
at  local  navy  yard.  Schedule  299,  Gyro 
testing  stands,  wire  rope,  globe  valves,  iron 
pipe  and  fittings.  Schedule  302 — Mica. 
.Schedule  306 — Copper   rod. 

Charleston,  S.  C. — Motor  Drive,  Pipe,  Etc. 
— Until  10  a.  m..  Sept.  24,  for  Bureau  Sup- 
plies and  Accounts,  for  furnishing  at  local 
navy  yard:  Schedule  300 — Motor  drive. 
Sciiedule  302 — Copper  w-ire,  carbons,  electri- 
cal supplies.  Schedule  304 — Wire  and 
sheathing  nails,  door  checks,  hardware  and 
tools.  Schedule  306 — Bar  iron,  galvanized 
sheet  steel.  Schedule  308 — Brass  and  iron 
pipe,  pipe  fittings,  cocks,  valves.  Schedule 
309— Glass,    fire   brick,    cotton    waste. 

Norfolk,  Va. — Pipe.  Gravel.  Machinery — 
Until  10  a.  m.,  Sept.  24,  by  Bureau  Supplies 
•and  Accounts,  Washington,  D.  C,  for  fur- 
nishing at  local  navy  yard:  Schedule  268: 
Sensitive  mill,  vertical  boring  and  turning 
mill. — Schedule  304:  Vises.  hardware. — 
Schedule  305:  Yellow  pine.— Schedule  306: 
Sheet  lead,  galvanized  steel  plates,  steel 
plates,  billets,  angles,  channels  and  bars. — 
Schedule  308:  Terra-cotta  pipe,  iron  pipe  and 
fittings. — Schedule  309:  Gravel,  steam  dry 
rooms, 

CONTRACTS  LET, 

The  following  contracts  have  been  let  re- 
cently: 

Birmingham,  Ala. — Paving — E.  W.  Jor- 
dan. Birmingham,  paving  with  tarcap  mac- 
adam and  putting  in  curb  and  gutters  at 
$160,625. 

Van      Buren,      Ark Bridge — The      Illinois 

Steel  Bridge  Co..  Jacksonville,  111..  100  ft. 
span    steel   bridge  at   $4,600. 

Arkadelphia,  Ark. — Sewer  System — Kobin- 
son    P.ro.s..    Pine    Bluff,    at    $28,363. 

New  Britain,  Conn. — Paving — Warren 
Bros.  Co..  Boston.  Mass.,  3,500  sq.  yds.  bi- 
tuiithic. 

New  Haven,  Conn. — Paving — 'Warren  Bros. 
Cci,.    Bustuii.   Mass..   27,120  sq.   yds.   bitulithic. 

Wilmington.         Del. — Bridge — Robert  R. 

Morrison.  Wilmington,  over  Dutch  Neck 
Creek,    at    $1,262. 

Wilmington,  Del. — Theobald  Tarsch.  Naz- 
areth. Pa.,  2  miles  macad.am  road,  between 
Christiana  and  Stanton,  at  $15,000. 

Florala,  Fla. — Water  Supply— J.  M.  Mc- 
Crary   ijit   I'n..  water  works  system. 

CarmI,  Ml. — Sewer — Roy  P.  Winner,  Carmi. 
sewerage   extension,   at  $3,987. 

Chicago.  III. — Paving — The  B,arber  Asphalt 
Co..  asphalt  paving  on   String  St..  at   $15,716. 

Chicago,  111. — Paving— The  R.  F.  Conway 
Co..   asphalt  paving  on  Ruble  St..  at   $15,168. 

Rockford.  Ill  Railroad  Work — .\nderson 
Urns,  Rockford.  grading  interurban  line  in 
Ohio. 

Starling,  III.— Bridges— The  Clinton  Bridge 
&  Iron  Works,  Clinton.  la.,  3  bridges  at 
$:i.550. 

Bluffton,  Ind. — Road  Construction — J.  N. 
NelT.  4  roads  at  $15,555:  Neft  &  Ochsenrider. 
:;  roads  at  $11,999;  Charles  North.  5  roads  at 
$26,470;  Gordon  &  Garrett.  4  roads  at  $16.- 
228:  Eli  C.  Birrie.  3  roads  at  $16,567;  M.  J. 
Kellv,  1  road  at  $5,233;  Amos  G.  King.  1 
road'  at  $2,337:  Ulysses  Hunnicutt.  1  road 
at  $2,675:  and  James  Parlon  of  Lafayette.  1 
niiid  at  $7.70n.     All   to  be  built  of  gravel. 


Frankfort,        Ind.— Paving— The       Western 

(•■msii  u.  111.11    Co.,    Lafayette.    l.'i.uOO   sq.    yds., 

I.iluilthl.'. 

Greencastle,  Ind. — Road  Construction — 
Kiios  .\.  Woods.  $2,431;  E.  Shirley.  $2,360: 
.Mahoney  &  Allen,  $3,!*75;  John  G.  Brown, 
$.'.,377.      All    to   be    built   <>1    giavel. 

New  Castle,  Ind. — Paving— The  Western 
Crjnstruitlon  Co..  Lafayette.  15.227  sq.  yds. 
..f    bitulithic. 

Atlantic,  la. — HridKes— May.  of  Omaha. 
Nell.,   and   Grittlth  of   Des  Moines.    la. 

Montezuma,  la. — Railroad  Construction — 
D.iMiilil  l-'ltzgerald.  .New  V.irk.  N.  Y..  Inter- 
urban line  from  Montezuma  to  Memphis, 
Mo. 

Davenport,       la Building— The      Trl-Clty 

Constiuction  Co.,  brick  addition  100x200.  for 
Davenport  Locomcitive  works,   at  $25,000. 

Lehigh,  la. — Building — Johnson  &  Nelson, 
Red  Wing.  Minn.,  constructing  a  plant  for 
Lehigh  Sewer  Pipe  &  Tile  Co..  at  $200,000. 

Halbur,  la, — Water  Supply — Fred  Franzwa, 
I'arr'jll,    water   works   system,   at   $3,865. 

Ames,  la.— Building— John  R.  Gier.  Con- 
rad. Methodist  Church  building,  at  $34,594. 
Sioux  City,  la. — Building— Frank  Koucher. 
St.  Joseph,  Mo.,  elevator  and  reinforced 
concrete  warehouse  for  Sioux  City  Seed  & 
Nursery    Co. 

Clinton,  la. — Building— The  Groff  &  Derr 
Construction  Co..  La  Crosse.  Wis.,  addition 
to    hospital    building,   at    $25,000. 

Onaga,  Kans. — Railroad  Construction — 
Kilpatrick  Bros..  Beatrice.  Neb.,  grading 
work  on  the  extension  of  the  T.  &  N.  R- 
K..    between   Onaga   and   Marysville. 

Alexandria,  La. — Sewer— P.  H.  Porter, 
Clinton.  Ky..  West  End  sewerage  extension, 
at    $10,651. 

Portland,  Me. — Paving — Warren  Bros.  Co., 
Boston.   Mass..   1.7SL'   sq.   yds.   of  bitulithic. 

Baltimore.  Md. — Street  Work— Patrick 
Flanagan,  macadamizing  Chelsea  Terrace. 
at   $3,066. 

Greenfield,  Mass. — Bridge — Peter  Barber, 
Greenfield.  reinforced  concrete  highway 
bridge  over  Hinsdale  Brook. 

Boston,  Mass. — Building- -\tias  Construc- 
tion Co..  new  piggery,  at  Deer  Island,  at 
$4,953. 

Boston,  Mass. — Excavation — James  J. 
Brock.  Charlestown.  300  ft.,  at  75  cents  a 
foot,  for  digging  dirt  and  $5  a  cu.  yd.  for 
rock   blasting. 

Athol,  Mass. — Sewers. — John  Guarino  &. 
Co..  Dorchester.  8.000  ft.  of  sewers  in  va- 
rious streets. 

Hibbing,  Minn. — Steam  Pump— The  Pres- 
cott   Steam   Pump   Co..   at  $7,400. 

Minneapolis,  Minn. — Drainage  Ditches — 
.\spin  Bros.,  constructing  4  drainage  ditches. 
3   at   laVj    cents   and   1  at   14   cents. 

New  Ulm.  Minn. — Sewer — .\ug.  Puhlmann, 
South  Franklin  St.,   sewer,   at   $2,502. 

Durango,  Mex. — The  Cis  Nacaria  de  Bienes 
Raices  y  Ovras  Publicas  of  Mexico  City 
construction    of    water   works   system. 

St.  Joseph,  Mo.— Street  Work— E.  P.  Ol- 
son, grading  King  Hill  .\ve..  at  29%  cents 
per   cu.    yd. 

Warrensburg,  Mo, — Bridges— The  Midland 
Bridge  Co..  Kansas  City,  27  steel  bridges  at 
a   total   cost    of  $14,747. 

Norfolk,  Neb. — Sewer— John  Elsinger.  Jr.. 
West  Point,  constructing  sewer  district  No. 
1.   at    $6,671. 

Norfolk,  Neb. — Water  Supply— O.  W.  Rish. 
Norfolk,    new  water   mains  at  $2,904. 

Brown's  Mills.  N.  J. — Bridge— Warner 
liargrovf.    Brown's   Mills,    at   $7,800, 

Port  Republic,  N.  J. — Bridge— Joseph  P. 
Brown.  P<.rl  Republic,  across  Middle  Run. 
at  $1,223. 

Plainfield.  N.  J. — Bridge— .\rthur  E.  Smith, 
I'lamfield,  brid.ge  over  Rahway  River,  at 
$10,455. 

Belfast,  N.  Y. — Railroad  Construction — 
The  Patterson  Co..  Pittsburg.  Pa.,  construc- 
tion of  3  miles  of  new  main  line,  requiring 
about    1.000.000   cu.    yds.    of   excavation. 

New  York,  N,  Y. — Bridge— Maryland  Steel 
<^o..  Baltimore.  Queens  approach  to  Black- 
wells   Island    Bridge,   at   $758,600. 

Lockport,  N.  Y.— Road  Work— C.  B.  Whit- 
more  &  Co..  Lockport,  state  road  between 
Lewiston    and    DIckinsonville. 

Albany,  N.  Y.— Road  Work  — The  Stewart 
Kerbaugh-Sbanley  Co..  New  York  City.  1* 
contracts    for   state   roads   at    about    $435,000. 

Monroe,  N.  Y.— Street  Work— The  Joseph 
Sharp  (Construction  Co..  Paterson.  N.  J.,  ce- 
ment sidewalks  at  20  cents  a  sq.  ft.,  curb- 
ing at  .50  cents  per  lin.  ft.,  driveway  and 
crosswalks  at  22  cents  per  sq.  ft.,  and  cob- 
blestone gutters  at   10  cents  per  sq.    ft. 
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Gastonia,  N.  C. — Paving — The  Atlantic  Bi- 
tulithie  Co  .  Richmond.  Va.,  10,000  sq.  yds., 
bitulithic. 

Charlotte,  N.  C. — Paving — The  Atlantic 
Bitulithic  Co..  Richmond,  Va..  44,000  sq.  yds. 
bitulithic. 

Leipsic,  O. — Sewers — F.  R.  Stone,  Lima, 
at    $6,000. 

Mansfield,  O. — Road  Work— MacGledhill, 
Mansfield,  building  Climax  Pike  road  at 
J1S.397. 

Guthrie,  Okla. — Paving — Billings  &  Snyder. 
Guthrie,  10  blocks  two-course  brick  paving 
with   sand  filler  at  $1.31  per  yd. 

Toronto,  Ont. — Paving — Warren  Bitumi- 
nous Paving  Co.,  Toronto,  12,147  sq.  yds., 
bitulithic. 

Portland,  Ore. — Paving — The  Warren  Con- 
struction Co..  Portland.  25,S14  sq.  yds.  bi- 
tulithic. 

Salem,  Ore. — Paving — The  Warren  Con- 
struction Co..  Portland,  9,277  sq.  yds.,  bitu- 
lithic. 

Benton.  Pa. — Road  Construction — G.  H. 
Keiter,    Bloomsburg.   Columbia  County  Road. 

Earl,  Pa. — Road  Construction — E.  M.  Good 
&  Co..  Lancaster,  Lancaster  County  Road. 

National  Road,  Pa. — Road  Construction — 
Reed  &  Patton,  Curwensville,  Fayette 
County    Road. 

Franklin,  Pa. — Road  Construction — Pat- 
rick  Ridge.   Pittsburg.   Greene  County   Road. 

Mill  Creek.  Pa. — Road  Constiuction — 
George  B.  Stuoker.  Harrisburg.  Lebanon 
County  Road. 

Reading,  Pa. — Paving — Fehr  &  O'Rourke. 
vitrified  shale  block  pavement  on  Fifth  St.. 
at  $10,977;  also  vitrified  brick  on  Schuylkill 
Ave.,  at  $6,678:  vitrified  shale  block  on 
Greenwich  St.  at  $3,539.  vitrified  shale  block 
iin  Chestnut  St.  at  $3,756.  vitrified  shale 
block  on  Cotton  St.  at  $9,087.  vitrified  shale 
lilock  on  8th  St.  at  $3,280.  Samuel  Bobst  and 
James  Danbrlsh.  granite  block  pivement  on 
Poplar   St.    at  $3,604. 

Bethlehem.  Pa. — Sewer— W.  H.  Stoudt,  re- 
liuilding    sewer. 

Warren,  Pa. — Paving — John  Mahoney. 
Jamestown,    N.    T. 

Scranton.  Pa.— Paving— Lee-McDonald  Co.. 
paving    Washington  Ave. 

Altoona.  Pa. — Power  House — Altoona  Con- 
crete Construction  Co.,  tor  Juniata  Hydro- 
Electric  Co. 

Harrisburg,  Pa. — Steam  Heating — The 
York  Engineering  Co..  steam  heat  plant 
changes    in    Capitol. 

Claysville,  Pa. — Paving— Hallam  Contract- 
ing Co.   at   $S,S50. 

Ridgway.  Pa. — Paving— Costello  &  Nagle. 
Elmira.    Pa.,    paving    Main    St. 

Altoona.      Pa. — Sewers— Saupp     &     Brhem 
Altoona. 
AD  CONTRACTS  LET 

Allentown,  Pa. — School  Building— Henry 
Klase.  school  building,  curbing  and  paving. 
W.  H.  Tavlor  &  Co..  heating  system  at 
$5,SS9;  J.  P.  Gallagher,  plumbing,  at  $2,104. 
Norristown.  Pa.— Grading— Foley  &  King, 
grading    contract. 

Harrisburg.  Pa. — Sewers— J.  W.  McCul- 
loch.    sewer    contract. 

Oakmont.  Pa.— Street  Work— Sanders  Pav- 
ing &  Con.'itructing  Co..  paving,  curbing  and 
grading. 

Harrisburg.  Pa.— Building— W.  S.  Roebuck 
&   Co.,  school  building. 

Philadelphia  (Manayunk  Station).  Pa--- 
Electric  Light  Plant— William  H.  Dechant. 
Reading.   100.000  H.   P.   electric  light  plant. 

Philadelphia  (Manayunk  Station),  P?;— 
Building— W.  Steel  &  Sons  Co.  factory  build- 
ing at  $35,000. 

Carbondale.  Pa.— Heating  Plant— Von  Beck 
Bros,  heating  plant,  for  city  buildings  at 
$1,273. 

Baden,  pa.— Sewer— Thomas  Sweeney  Co.. 
Pittsburg.  IS. 600  ft.  of  lo-in.,  12-m.  and  8-in. 
sanitary  sewer  at  $10,545. 

Providence,  R.  I.— Road  Construction—The 
following  contracts  have  been  awarded: 
Coventry.  31.680  ft..  John  Bristow,  $23,- 
409.90:  Gloucester,  10.560  ft..  A.  W.  Steere  $..- 
814.22:  Gloucester  and  Burrillville.  5.280  ft.. 
A  W.  Steere.  $3,819.31:  Foster.  5.2S0  ft  A. 
W.  Steere. $3. 970. 10;  Jamestown.  5.2»0  ft., 
Alton  Head,  $4,784:  Lincoln.  3.000  ft.,  T.  J. 
Quinn  $2,528.50;  Little  Compton.  O.280  ft.. 
Lane  Construction  Company.  $5.407.5d;  Nar- 
ragansett.  7.920  ft..  John  Bristow.  $10.39i.60: 
Portsmouth.  3.000  ft..  Lane  Construction 
Company.  $5,577.40;  Tiverton.  2.640  ft..  L.  H. 
Callan.  $2,192:  Warwick.  15.840  ft..  Daniel  A. 
Watson.  $2  per  cu.  yd;  Richmond.  o.280  ft. 
no  bid. 


PROJECTED  WORK. 
Railroads. 

Items   Arranged   Alphabetically   by    States. 

Muskogee,  Ind.  T. — Final  surveys  are  stat- 
ed to  have  been  completed  for  the  Shawnee 
Central  R.  R..  incorporated  last  May.  with 
$5,000,000  capital  stock,  to  build  a  300  mile 
line  from  this  place,  via  Shawnee.  Okla.,  to 
Childress,  Tex.  It  is  also  stated  that  con- 
struction contracts  will  be  let  immediately. 
Dr.  W.  S.  Woods.  President,  National  Bank 
of  Commerce.  Kansas  City,  Mo.,  is  the  chief 
promoter  of   the  road. 

Larned,  Kans. — Advices  from  this  place 
state  that  the  route  of  the  Gulf.  Plainville 
&  Northern  Ry.  has  been  Surveyed  from 
Plainville  north  to  Norton.  60  miles,  and 
thafgrading  has  been  completed  from  Plain- 
ville to  Hobart.  12  miles.  The  line  from 
Plainville.  south  to  Anthony,  180  miles,  is 
under   survey. 

Ontonagon,  Mich. — The  Ontonagon  South- 
ern Ry.  Co..  capitalized  at  $400,000,000,  has 
tiled  its  articles  of  incorporation.  It  pro- 
poses to  build  a  railroad,  50  miles  long, 
with  Ontonagon  as  one  of  its  terminal 
points. 

Binghamton,  N.  Y. — Pittsburg.  Binghamton 
&  Eastern  R.  R.  has  filed  maps  and  certifi- 
cates of  change  of  its  route.  By  the  change 
the  length  of  the  road  in  New  York  state 
will  be  about  35  miles,  and  changes  for  a 
considerable  distance  are  also  made  in  Penn- 
sylvania. 

Guthrie,  Okla. — Denver  &  Gulf  R.  R.  Co. 
has  filed  notice  of  increase  of  its  capital 
stock  from  $2,000,000  to  $10,000,000.  The 
road  was  chartered  in  Oklahoma,  April  24, 
to  build  500  miles  of  line  from  Denver,  south- 
east. The  contract  for  100  miles  of  grad- 
ing from  Ttxhoma  is  stated  to  have  been 
already  let.  Robert  E.  Davis  and  Wm.  R. 
Evans.    Texhoma,   Okla.,    are   interested. 


SEWERS. 

Chicago  Heights.  111. 
Sealed  proposals  will  be  received  by  the 
Board  of  Local  Improvements  of  the  City  of 
Chicago  Heights,  for  the  construction  of  a 
sewage  disposal  plant  and  a  system  of  sani- 
tary sewers,  connecting  therewith.  Said 
sewers  to  be  constructed  in  certain  parts  of 
the  City  of  Chicago  Heights,  in  accordance 
with  the  ordinance  providing  therefor,  and 
the  plans  and  specifications  prepared  by  the 
Engineer  of  said  Board,  both  of  which  are 
now  on  file  in  the  ofHce  of  the  City  Clerk  of 
said  city. 

Bids  will  be  opened  by  said  Board  at  8 
o'clock  p.  m.  on  Wednesday.  September  25. 
1907.  Contractor  will  be  paid  in  bonds  bear- 
ing 5  per  cent  interest  payable  out  of  the 
proceeds  of  a  special  assessment  levied  by 
the  County  Court  of  Cook  County  to-  pay  for 
said  improvement  (Docket  No.  13.  Chicago 
Heights). 

All  proposals  or  bids  shall  be  accompanied 
by  cash  or  a  check  payable  to  the  order  of 
the  President  of  the  Board  of  Local  Im- 
provements in  his  official  capacity,  certified 
to  by  a  responsible  bank,  for  an  amount 
which  shall  not  be  less  than  10  per  centum 
of  the  aggregate  of  the  proposal. 

Bids  will  be  received  until  7  o'clock  P.  M. 
on  September  25.  1907.  They  must  be  made 
on  proposal  forms  to  be  obtained  of  the  En- 
gineer in  charge  and  be  sealed  and  marked. 
-Proposals  for  Sewage  Disposal  Plant  and 
Sanitary  Sewers,"  and  addressed  to  John 
Gravelot.  Clerk  of  the  Board  of  Local  Im- 
provements of  the  City  of  Chicago  Heights. 
Illinois. 

BOARD    OF   LOCAL    IMPROVEMENTS. 
CITY  OF  CHICAGO  HEIGHTS.  ILLINOIS. 
By  L.  H.  HOOK.  President. 
Dated  September  11.  1907.  12-lt 


,|:>  A  Painting  and  Whitewashing 
'"■'"'^  Machine 

DOES  THE  WORK  OF  20  MEN 

with  brushes,  and  does  it  better.    Send 

for  Catalogue  which  is  free. 
J.  A.  DEL  SOLAR.  106  Fnllon  St..  New  Yort.  N.  Y. 


NOTICE  TO  BRIDGE  CONTRACTORS 
FOR  BIDS. 

Sealed  bids  will  be  received  by  the  Board 
of  County  Commissioners  of  Neosho  County, 
Kansas,  at  the'  ofBce  of  the  county  clerk 
of  said  county,  up  to  12  o'clock  on  Tuesday. 
October  the  15th.  1907.  for  the  consli  uction 
and  erection  of  three  all  steel  or  iron  bridges, 
to  be  erected  across  the  Neosho  river,  in 
Neosho  County.   Kansas,  to  be  as  follows; 

One  200  foot  span,  one  70  foot  span,  two 
30  foot  I-beam  approaches,  20  foot  road- 
way, 4  54-inch  tublers  40  feet  high,  two  36- 
inch  tublers  25  feet  high,  concrete  abut- 
ments for  approaches:  said  bridge  located 
one  mile  east  of  Chanute.  Kansas. 

One  200  foot  span,  one  75  foot  span,  one 
30  foot  I-beam  approacli.  14  foot  roadway. 
4  48-inch  tublers  38  feet  high.  concrete 
abutments  for  approaches:  said  bridge  locat- 
ed 2H  miles  west   of  Erie.  Kansas. 

One  200  foot  span,  one  50  foot  span.'  one 
30  foot  I-beam  approach,  14  foot  road- 
way. 4  48-inch  tublers  39  feet  high,  concrete 
abutments  for  approaches;  said  bridge  lo- 
cated one  mile  south  of  St.   Paul.   Kansas. 

Also  repair  of  one  bridge  on  Flat  Rock 
Creek.  5  miles  east  of  Kimball.  Kansas. 

Also  one  30  foot  I-beam  for  bridge  7  miles 
southeast    of    Thayer.    Kansas. 

All  bidders  must  deposit  a  certified  check 
of  one  hundred  dollars,  with  bid  which  will 
be  forfeited  by  the  successful  bidder  if  he 
fails  to  contract  and  furnish  bond  required 
within    ten  days. 

The  board  reserves  the  right  to  reject  any 
or  all  bids. 

All  plans  and  specifications  on  file  in  the 
office  of  the  county  clerk,  at  Erie,  Neosho 
County.   Kansas. 

Dated  at   Erie.   Kansas.   September  4.   1907. 

H.    LODGE.    Chairman. 
Attest:   O.    M.    JOHNSON. 
(Seal  I  (."ouiity  Clerk.  12-U 
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Solving  Sewer  Problems 

In  any  sewer  system,  large  or  small,  obstructions  and  stoppages  are  bound  to  occur. 
A  comparatively  small  obstruction  may  cause  an  aggravating  amount  of  work  and  unneces- 
sary expense,  simply  because  one  is  without  the  proper  tools  to  get  right  at  the  trouble 
it  once. 

Sewer  superintendents  all  over  this  country  are  solving  this  problem  and  demonstrat- 
■.ng  to  their  perfect  satisfaction  that  thcv  can  V)y  th^use  of 

FELTON  IMPROVED  COUPLINGS 

the  best  and  most  appropriate  couplings  for  connecting  sewer  rods,  ever  put  on  the  market, 
quickly  remove  all  ordinary  obstructions,  and  very  much  simplify  maintenance  and  cleaning 
sewer  systems. 

In  connection  with  the  couplings  we  manufacture  a  line  of  sewer  cleaning  tools. 
Every  tool  is  made  for  a  particular  use,  and,  together  with  the  couplings,  make  the  most 
complete  sewer  cleaning  outfit  which  it  is  possible  to  obtain.  If  you  would  like  to  see  the 
tools  and  get  all  the  information — send  for  our  little  booklet.     It  will  prove  highly  interesting. 


146   Pearl  Street 


HAROLD  L.  BOND  COMPANY, 


LONG  DISTANCE  TBLEPMONB 


BOSTON,  MASS. 
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OF   EVERY   KIND,  SIZE  AND  QUALITY 
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r"     Treatment 


This  illustration  shows  a  stable  tent,  of  which  wc  are  the  originator.-.. 


To  give  the  readers  of  this,  an  idea  at  to  the  high  grade  goods  we  are  offering  we 
quote  for  thirty  days. 

STABLE  TENTS;  size  30x49  feet;  6  ft.  detachable  wall;  made  of  10  oz.  Army 
Duck,  fully  reinforced  and  roped  with  pure  manilla  rope  on  the  ridge,  eaves,  gables, 
across  gable  ends  and  every  seven  feet  across  the  to]i.  Complete  with  pure  manilla 
guv  ropes,  iron  bound  stakes,  center  and  wall  poles,  blocks  and  tackle.  Only  $165.00. 
This  is  onlv  one  of  the  many  sizes  we  carry  in  stock  for  quick  shipment. 

ZITTLOSEN  MFQ.  CO.,  3.o,o3r6ELMST.  ST.  LOUIS,  MO. 
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WANTS 

Undisplayed  Cards  under 
this    heading    cost    only 

One  Cent  a  Word 

Displayed  $1.00  an  Inch. 


TECHNICAL  MEN,  superintendents 
engineers  and  draftsmen.  Openings  in  all 
parts  of  the  world  at  the  highest  possible 
salaries.  Write  us  today  of  your  experience. 
Hapgoods,  305  Broadway,  New  York  City, 
or  Suite  1012  Hartford  Building,  Chicago. 

The  Engineerin.E;  Agency  Bulletin,  pub- 
lished every  week,  contains  a  list  of  posi- 
tions for  Engineers,  Draftsmen,  Instru- 
mentmen,  etc.,  etc.,  that  are  positively 
vacant  at  the  time  you  receive  it.  Send 
for  sample  copy. 

THE  ENGINEERING   AGENCY, 
Mon.qdnock  Block,  Chicago 

Established  1S93 

We  may  have  just  the  man  you  w.-mt  I 
Draftsmen.  Foremen.  Engineers,  Superin- 
tendents. Tell  us  just  what  you  want,  we 
will  submit  abstracts  for  your  appioval. 
No  charge  to  the  employer. 

M.^cGREGOR■S  ENGINEERING  .A.GENCY. 

470   Main  Street,  Worcester    Mass.. 
or  432    Main  Street,  Sprinjitield    Mass. 

\V.\NTED— Second-hand  blue  print  frame, 
complete,  about  24x30.  State  make,  con- 
dition and  price.  Address  "T.  L.  A.." 
care  of  Engineering-Contracting.  3J5  Dear- 
horn    St..    Chicago. 

WANTED — Name  and  address  of  New  York 
party  who  on  Aug.  31  sent  us  typewritten 
postal  card  requesting  catalogs  on  various 
subjects  but  omitted  to  sign  his  name  or 
give  any  clue  as  to  identity  or  address. 
Engineering-Contracting,  355  Dearborn  St.. 
Chicago. 

WANTED— Position— Civil  engineer,  age  40, 
with  exceptionally  valuable  experience  in 
tunnel  construction,  is  open  for  new  en- 
gagement. Location  no  object.  Address 
"Competent."  care  of  Engineering-Con- 
tracting.  355  Dearborn   St..   Chicago. 


WANTED  —  Drawings,  Maps,  Lettering, 
Plats.  Tracings  to  make,  by  expet  lejiced 
draftsman.  421  North  Blackford  St.,  in- 
dianapolls.    Ind. S-Ui 

WANTED  —  POSITION  —  Mechanical  engi- 
neer 26,  five  years'  experience  shop  man- 
agement and  construction;  best  reler- 
ences;  $125  least  salary.  "W.  E.  C,"  G405 
Parnell    Ave..    Chicago 10-4t 

WANTED  —  Vacuum  cleaning  apparatus, 
clothes  pressing  machines,  dryer,  etc.  H.  F. 
Shepard.  U.  S.  Reclamation  Service,  Deer- 
tield,    Kan. 

W.VNTED — Information  regarding  harness 
nrakers'  tools  and  harnesses.  John  T.  Par- 
ker.   164  South  Second  St..   Memphis.  Tenn. 

WANTED— Automobile  truck.  7  to  10  Ions 
cap.acity.  Address  "C.  L.  S..  care  of  En- 
gineering-Contracting, 355  Dearborn  St., 
Chicago. 

WANTED — Position  with  construction  con- 
tractors in  ur^around  New  York  City.  Con- 
crete work  preferred.  At  present  chief 
clerk  and  assistant  engineer  in  construction 
department  of  a  large  corporation.  Have 
had  five  years'  experience  in  handling 
men  and  am  Limiliar  with  modern  cost- 
keeping  methods.  Address  "H.  B.."  care 
of  Engineering-Contracting,  355  Dearborn 
St..  Chicago ll-4t 

CONSTRUCTING  KNGINEER  would  like 
to  engage  with  contractor.  contracting 
company  ttr  railroad.  .\t  home  with 
cartii  and  lock  work,  concrete  con- 
struction, track  and  switch  work,  telegraph 
and  telephone  pole  line  construction,  sub- 
marine pipe  laying,  etc.  Speak  Spanish. 
Location  desired.  Southern  or  Pacific 
States,  West  Indies.  Mexico,  Cential  or 
South  America.  Address  "E.  H.  C."  En- 
gineering-Contracting, 355  Dearborn  St.. 
Chicago. 11-^' 

W.XNTED — <jrailuate  civil  engineer,  expert 
on  design  and  construction  of  subways, 
underground  railway,  reinforced  concrete 
foundations  of  all  kinds,  arches,  caissons, 
cofferdams,  piers,  dams,  canal,  harbor  and 
water  fronts,  desiies  position  with  con- 
tractors or  construction  company  in  the 
middle  west.  Address  "H.  M.  G.,"  Engi- 
neering-Contracting.     355      Dearborn      St.. 

•    Chicago. 12-2t 

WANTED — Catalogs  and  circulars  fioni  firms 
interested  in  installing  sewage  disposal 
plants.  Harrison  &  Schreiber.  Engineers, 
416  Harrison  Building.   Philadelphia.   Pa. 

DRAFTSMEN— Over  300  positions  now  open 
for  mechanical  and  structural  draftsmen; 
also  supernitendents,  civil  and  electric  en- 
gineers. .Openings  in  New  England  only. 
Write  to-day.  MacGregor's  Engineering 
Agency.  476  Main  St.,  Worcester.  Mass.; 
432   Main   St..   Springfield.  Mass. 

W.^NTED — Several  camp  draftsmen  for  rail- 
way location  work.  Will  pay  $90  and  ex- 
penses. Address  "Camp."  care  of  Engi- 
neering-Contracting. 355  Dearborn  St.,  Chi- 
cago.  

WANTED — A  second-hand  lathe  to  handle 
shafting  5  ft.  long  and  have  a  2J-ln. 
swing;  also  a  bolt-making  machine.  Ad- 
dress 8.  B.  Doyle.  Railroad  Contractor. 
Emerald.    Neb. 


WANTED— Information  regarding  by-prod- 
uct charcoal  ovens.  Manufacturers  will 
please  send  catalogs.  H.  M.  Chapin.  Resi- 
dent E"ngineer.  F.  &  C.  R.  R..  Limestone. 
Pa. 

WANTED — Position  —  Superintendent,  with 
executive  ability,  to  take  full  charge,  is 
open  for  engagement.  Understands  iiow  to 
organize  or  reorganize  labor  to  produce  the 
best  results.  Educated  with  18  years'  expe- 
rience with  small  contracting  firms  on  pub- 
lic works,  and  real  estate  developing  where 
results  had  to  be  shown.  Understands  the 
handling  and  placing  of  temporary  rail- 
ways, cableways,  shovels,  derricks,  pumps, 
mixers  and  all  kinds  of  machinery  used  on 
various  work.  References  as  to  ability  and 
trustworthiness  Address  Box  17.  care  En- 
gineering-Contracting. 13-21  Park  Row.,  N. 
Y.    City. 


WANTED 

Mechanical  Engineer  as  Superin- 
tendent and  Master  Mechanic  of 
a  large  evaporating  chemical 
plant,  located  in  New  York 
State.  Must  have  thorough 
knowledge  of  engines,  pumps 
and  boilers  and  be  competent  to 
undertake  the  general  direction 
of  the  business.  Salary  ade- 
quate to  man  and  position. 

.Address 
"M.  B.  F,"     P.   O.    Box  542.    Scranton.    Pa. 


WANTED 

We  will  pay  15  cents  each  for  perlecl  copies  ol 

Engineering-Contracting  of  ttiefoliowine  dates; 

Vol.  25 — January,  1906 

May  n.  1906 

May  30.  1906 

June  27    1906 

Vol.  26— July    4.  1906 

July  11.  1906 

July  18,  1906 

Sept.  12,  1906 

\ol.  27— May    9.  1907 

If  you  can  lurnlsh  any  of  the  above  papers  please 
let  us  hear  from  you. 

ENGINEERING  -  CONTRACTING 
355  Dearborn  Street.  Chicago 


Edson  Diaphragm  Trench  Pumps 


Non-chokable,  handling  with  ease 
water  full  of  sand,  gravel,  mud  and 
other  foreign  substances,  without  per- 
ceptible wear.  Can  be  successfully  op- 
erated bv  the  most  ignorant  workman. 


Unquestionably  the  best  appa- 
ratus ior  moving  large  quan- 
tities of  water  quickly  and 
economically  by  hand  power. 

Fully  fifty-two  per  cent  of  American  con- 
tractors use  Edson  Diaphragm  Pumps. 
If  you  belong  to  the  forty-eight  per  cent 
you  will  be  interested  in  our  Special 
Guarantee  Trial  Offer. 

Ask  about  it   or  send  for  circular. 

Established    1839 

EDSON  MFG.  CO. 

256  Atlantic  Avenue  Boston,  Mass. 


PLE.\SE  tell  our  advertiser>   WHF£RE  you  saw  their  advertisement 
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DRAUGHTING, 

MAP  DRAWING  AND  PRINTING 

STRUCTURAL  IRON  WORK 

Large  Force  ol  Cotni'Ctcnt  Men. 

Kiuh  Work  Given  Special  Attention. 

P.  P.  Von  hardenberg. 

123  Libcrtr  Strset.  NEW  YORK  CITY 

Telephone:  20'J9  Cortlandt.     Rooms  511-515 


ARMOUR  INSTITUTE  OF  TECHNOLOGY 

Chicago,  Illinois 

Courses  in  Electrical.  Ttilephone,  Mechanical, 
Civil.  Chemical  and  Fire  Protection  EngineeiiiiK. 
General  Science  and  Architecture.  Completely 
equipped  shops  and  laboratories.  Departmeni  of 
Tests  prepared  to  test  all  apparatus  and  material 
usctl  in  the  several  branches  of  Engineering  The 
Institute  Year  Book  will  be  sent  ujxin  application. 


Italian  Laborers  Supplied 

FREE  OF  CHARGE 

For  railroad  building,  water-works,  quarries  and 
all  kinds  of  construction  work,  by 

The  Labor  Information  Office  for  Italians 

(Incorporated) 

59  Ufayelle  (Formerly  Elm)  Street 
New  York  City 


No  charge  either  to    applicants  for   help  or  to 

the  laborers. 

Send  for  circtalars  and  application  blanks. 


J.  F.  GRAHAM, 

(Roadmkiter  Graham) 

RAILROAD  LABOR  AGENT 

All  classes  of  Laborers  in  Any  Number 
SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Ser\'ices  Guaranteed  Satisfactory 

WRITE  OK  WIRE 

204  Washington  Avenue  South 
MINNEAPOUS.  MINN. 


Architectural  Wire 
and  Iron  Work 

of  all  kinds. 
Get  our  prices  and  circulars. 

Intenutiiiul  WIrs  t  Iroi  Worlis 

y.*^;  Superior  Street 
Uctroit.  Mich. 


THERE    IS  A  DIFEERE.XCE 

in  material,  promptness  of  ship- 
ment and  in  price  between  our 
goods  and  some  others.  We  carry 
a  large  stock  and  would  like  to 
submit  prices  and  specifications  of 
Cross  Arms,  Pins  and  Brackets; 
Electrical  Mouldings;  Poplar.  Oak 
and  Chestnut  Lumber.  We  are 
also  dealers  in  machinery  and  mill 
supplies. 

WRITE  US  TODAY. 
C  E  X  T  R  A  L  M  F  G  .  C  O  M  P  A  NY 

Chattanooga,  Tenn. 


t!v  STM^OVMS 


Steam  Shovel  to  Let 

One  Marion  Style  ".A."  Steam  Shovel,  standard 
railroad  gauge,  IJ-yard  dippers 

REBUILT  AND  IMPROVED 

Ready    for   shipment  about  Nov.    1st.     Ex- 
perienced crew  who  have  worked  the  shovel 
for  the  past  year,  or  more,   are  ready  to  go 
with  it. 

Troy  Public  Works  Company 

R.  \V  Sherman,  President 

Utica,  N   Y..  and   1154  St.  Nicholas  Avenue, 

comer  Broadway  and  W.  168th  St. 

New  York  City 


TEST    BORINGS 

lor  Foundations.  Etc. 

.\RTESI.'\N  WELLS.  DRIVEN  WELLS 
PUMPING    APPAR/VTUS 

J.  E.  Feeley  S,  Company 

43  aouth  M&rket  Streat.  BOSTON 

S-^'i'i   far    K-'tlrnaU'^ 


Artesian  Well 
Water  Supply 

To-xna  and  CUUx.       Test  BarlnoM 
torFoundaticm*  and  Eletalor  ShatU 

DAVID  OARVEY 
SO  Broadwmy       NBW  YORK 


YOUNGS  SONS 


r-ENOIN'EERINO  MIMNWa\D| 
IrSURVEYLN'e  mSTRl 


PHILADELPHIA 


FOR   SALE 

Two    New  Cyclopean 
Bottom  Dumping 

BUCKETS 

with  chain  bale 
One-half  cubic  yard  capacity 

A.  N.  FRECKER 

9,5  Liberty  Street  NEW  YORK 


VULCAN  IRON  WORKS 

CHICAGO 


Every  Train    a 
Two-Hour  Train 

From  7  a,  m.  to  G  p.  ni. 


To  PHILADELPHIA 
New  Jersey  Central 


Train  Every  Hour 
on  the  Hour 

Leave  W.  23d  .St.  luininiaee  before  ttie  hoar 
rStatlonjWEST  23U8T.  E.XCKLLEST 

LIBEET?  ST.  DININO  SERVICE  1 


WELLS 
LIGHT 

THE 

Wells  Light  Mfg.  Co. 

50  Washington  St. 

NEW  YORK 


ALL    KINDS    OF 

CONTRACTORS'   TENTS 


Extra  Finished 


Columbus  Tent  Qi.  Awning  Co. 

Cast  Walnut  St..  Columbus,  O. 


'Everything    Has    Been    Sold 


»» 


E.  A.  Godeffroy  advertised  for  two  issues,  20  Wheel  Scrapers,  .3  Dump  Cars  and 
.  a  Dump  Wagon,  then  wrote  "Please  discontinue  ad. — all  things  advertised  are  sold." 

If   you    have    anything    to    sell    or    rent,  send  us  copy  for   a    "For   Sale"    advertisement. 
The  price  is  only  $1   an  inch  a  week,  thus  making  the  cost  of  a  trial  ver\-  small  indeed. 

ENGINEERING-CONTRACTING,  355  Dearborn  St.,  Chicago. 


September  i8.   11)07. 
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FOR  SALL 

14  No.   3  wheel  scrapers  at $      25 

New    9x14    Vulcan   dinkles   at 2,500 

New    10x16   Vulcan   dinkles   at 3,000 

Hay  ward      %-yard      orange-peel 

bucket     325 

New    1-yard    clam-shell    bucket    for 

sand    and    gravel    375 

Lidgerwood    No.    71     hoist.     20     HF. 

complete     800 

Little     Giant     IH-yard     traction 

shovel    (i,    sets    engines) 3,250 

Nat'l      ^-yard     mixer     on      wheels, 

with    engine    and    boiler 575 

No.     2     Smith     mixer,     engine    and 

boiler,    on    wheels    675 

No.     1     Smith     mixer,     engine    and 

boiler,    on    wheels    625 

No.     0    Smith     mixer,     engine    and 

boiler,    on   wrheels    525 

Gates  No.    5   Style   "D"   Crusher 850 

Marion      Model      60     shovel      (new), 

with    air    9,400 

Bucvrus   70-ton    shovel    (new),    with 

air     9,900 

New      10-ton      American      tandem 

roller     1,600 

Kelly    5-ton   asphalt  steam   roller.  . .       800 
6x10    Vilter  belted  compressor  (34  ft.)       110 

12x12x14    Hall    air    compressor 650 

12xl2Hxl4    Ingersoll    compressor  . . .       725 
Morris  No.    10  D.    C.    pump  and   en- 
gine            500 

Complete    %-yard    dipper    dredge...   2,750 
(I!hannon   full   circle    1^-yard   exca- 
vator        4,000 

McMyler  full   circle  derrick,   50-foot 

boom     2,500 

Let  me  have  your  inquiries  for  cable- 
ways,  cars,  rail,  rock  drills,  channelers. 
traction  engines  and  contractors'  equip- 
ment generally. 

WILLIS  SHAW 
171   La    Salle   St.  Chicago. 


FOR  RENT 

Portable  Engines,  Boilers, Roisters, Com- 
pressors,Derricks, Centrifugal  and  Direct 
Acting    Pumps,     and    Diving    Outfits. 
Marvin  Brlggs.  Inc..  154  Nassau  St.  New  York 


FOR    SALE 

One  Lambert  Skldder.  four  dnims  4S'  long.  One  pair 
neglnes.  I0jxl2  cylinders;  one  pair  engines,  9x12  cylin- 
ders, used  one  month;  one  Lambert  Skidder.  three 
drums  48'  long,  double  engines.  9x12  cylinders,  good 
condition.  One  Lidgerwood  .Skidder,  three  drums  4S' 
long,  cylinders  9x12,  (air  condition;  one  R.  L  36' gauge 
Locomotive,  good  condition;  one  I0xl6  Porter  Saddle 
Tank,  36' gauge;  30  narrow  gauge  Logging  Cars;  one 
12x30  Berlin  Timber  Planer. 

SABEL  BROS..  Jacksonville.  Fla* 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels. 

Southern  Iron  &  Equipment  Co. 

Atlanta,   Ga. 


Steam  Shovels,  Locomotives,  Gars,  etc. 

RAILWAY    AND    CONTRACTORS'    EQUIPMENT 

A.  C.  TORBERT  &  COMPANY 


Telegraph.  Tcloi'honc  or  Write  U- 


M7-.>48   Mnti.'t'ino 


ilock.  Chicago 


FOR  SALE 

9  Western  Dump  Wagons,  1^ 

yard $  57. .'id 

4  Western  2-yard  Dump  Cars, 

36"  gauge 45.00 

9  Western  1 },'  yard  Dump  Cars     35.00 

12  Western  I'/z  yard  Dump  Cars     35.00 

1  Western    Grader    (used    two 

months)        O25.0(i 

1   Lambert  Hoist  Engine      .     .    3(X).0o 

1  1   K.    &   J.    2-yard   36'   gauge 

Dump  Cars  "...      42.00 

1  Case    Traction    Engine,  20 

H.  P 1,400.00 

Write  us  for  anything  you  may  be  needing  in 
the  line  ot  Contractors'  equipment. 

The  American  Trading  Company 

MARION,  OHIO 


STEEL      TANKS 

—  A  N  D  


PLATE 


WORK 


Out  Sbows  Our  Special  Tar  Still 

WRITE  FOR  PRICES 


Estftbllshed  1872 


WN.  GRAVER  TANK  WORKS 


EAST  CHICAGO 


INDIANA 


[OCOMOTIVES. 


I.MMEDIATE  DELIVERY 
New  60,000  and  80.000  capacity  cars. 

Steam  Shovels,  Locomotives,  Plows 

HICKS  LOCOMOTIVE  X-  CAR  WORKS,  Chicago 


:m 


FOR  SALE 

AIR  COMPRESSORS;  all  straight  line, 
steam  driven,  and  complete  with 
fittings,  pressure  up  to  100  lbs. 

1     14x14x16  Knowles $550.00 

1     12x12x14  Rand 575.00 

1     8x8x8  Herron  &  Bury 400.00 

ROCK  DRILLS 
6  IngersoU-Rand,  3}  inch 150.00 

PIPE 

1,000  ft.  3-inch  wrought,  at.  .         .14 
1.500  ft.  2-inch  "  "  .  .         .07 

JOHN  J.  O'HERON  &  CO. 

6  Wabash  Avenue  CHICAGO 


FOR  S.\LE 
Two  7S"x2i/ Tubular  Boilers,  120  steam. 

1  1  ixiiL'  Corliss  Engine. 

~  Automatic  Engines.        Locomotives. 

Cars,     -i  Steam  Shovels. 

I)     R.   WHrrXKV.  M  Cortlandt   St  ,   New  Voik 


Lidgerwood  Hoists 

With  Boom  Swinging  Gears 

(Located  in  North  Carolina) 

1  DD.,  D.C.,  Catalog  No.  71. 
7x10  cylinders,  with  40"x  84" 
boiler  and  No.  4  swinging 
gear.     New  in  190.5. 

.3  DD.,  D.C.,  Catalog  No.  72, 
S\  X  10  cylinders,  with  46"  x 
100"  boilers  and  No.  4  swing- 
ing gears.  One  new  in  1905. 
Two  new  in  1906. 

JUST  AS  GOOD  AS  NEW. 
For  immediate  delivery. 

HYDE  BROTHERS  &  COMPANY 

141  Broadwav  New  York 


900 — 60,000 
250 — 60,000 


POUNDS    CAPACITY     COAL    CARS 
POUNDS    CAPACITY    FLAT    CARS 

IMMEDIATE  SHIPMENT 

Fine  Condition 

ATLANTIC  EQUIPMENT  COMPANY 

III    Broadway  Railway  Excliange 

New  York  Chicago,  111. 


'-M 
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Baldwin    Locomotive    Works 

BURNMAM,  WILLIAMS  &  CO.,  Phila.,  Pa. 


l,()Ci)mo(i\L's  of  cver\   description,  inciudintc 

INDUSTRIAL  LOCOMOTIVES 

CABLE    ADDRnSS,     BALDWIN,     PHILADELPHIA 


Davenport  Locomotive  Works 

DAVENPORT,    IOWA 


(( 


VULCAN "  DINKEYS 

jL'ST  THE  TlllXC.  FOR  THE 

"CONTRACTOR" 


QUICK  DELIVERIES 

Write  us  for  prices.         Folders  on  request. 
Repair  parts  on  hand. 

VULCAN  IRON  WORKS 

Wilkes-Barre,  Penna.,  U.  S.  A. 


LOCOMOTIVES 

Suitable  for  Contractors,  Switching,  or  Other  Light  Service 

Simple  Designs.      (Juickly  Repaired. 
Large  Water  Capacity.     Roomy  Cabs. 


SPARE   PARTS   ALWAYS   ON    HAND 


/\ /Vl  E  R  I  O  A  IN     LOOOTVVOXIVE     CO. 

Ill     BROADIil/ZW,    INEIA/    YORIC 


ri.i'  \.S|.   irll  ..uf  advertisers  WHERE  vou  s.-iw  their  ndvcrtiieincnt 


Se|itcnibcr   \R.   igoj. 
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TALK  ABOUT   ECONOMY 

Have  you  ever  used  a 

GASOLINE  LOCOMOTIVE? 


For  Contractors, 
Induslriil  Plants, 
j  R.  R.  Eicatallon 
Tunnel  Work 
Cement  tVlfrs. 
R.R. Construction 
Sand  Pits 
uravel  Pits 
Bricli&TlleWlis. 


It  is  unequalled  for  economy  and  ease  of  handling. 

Send  for  Catalog  No.  982GL 

FAIRBANKS,  MORSE  &  CO.,  Chicago,  III. 


KELLY -SPRINGFIELD  ROAD  ROLLER  CO. 


Steam  Road  Rollen  AIITjpt'i,  All  Slzci, 

Uter  Elghtren  Hundred  In  L'ee.     fiKtUraclIoD  (iosranteed. 
Seod  for  CaIbIorik*  No.   4 
PHILAOy:LPHI.\  OFFlrE.  2i:i2  LAXD  TITLK  BUILDIN'G 


SPRINGFIELD.  0. 


Equipped  with  patent  Po^Ycr 
Saving  Plow  Draft;  special 
plow  tilting  device  operated 
from  platform ;  quadrant  ele- 
vator  hanger   which    stiffens 


earner. 


Sold  on  trial. 


NATIONAL  ELEVATING  GRADER 


r       — 
1 

«^=^ 

1 

^K, 

1 

'§mm 

Iav^^^^m    tl/"jT^, "^^ 

Is  cheapest  to  operate,  be- 
cause it  requires  less  power 
to  draw  it  and  fewer  re- 
pairs than  any  other.  Capa- 
city 1000  cubic  yards  per  day. 
Send  for 

Catalogue  E.  C. 


Indiana  Road  Machine  Company,    Fort  Wayne,  Indiana 


The  Traction  Engine  as  a  Pulling  Power, 

shown  in  the  New  Huber  Contractor, 
is  a  proved  success.  The  wide,  high 
drive  wheels  and  the  high  steel  cleats 
enable  the  engine  to  get  a  grip  on  the 
ground  that  will  stand  an  enormous 
pulling  strain.  No  matter  what  twist- 
ing or  side  strain  there  may  be,  the 
driving  mechanism  can  never  get  out 
of  line.  The  cylinder,  guides  and 
bearing  are  cast  in  one  piece  and 
bored  at  one  setting,  insuring  con- 
stant, perfect  alignment. 

The  Compensating  Gear  is  com- 
posed of  all-steel  spur  gear  and 
pinions  and  is  enclosed  between  two 
steel  plates,  keeping  it  free  from  sand 
and  dust.  The  purpose  of  this  device 
is  to  allow  one  drive  wheel  to  revolve 
independently  of  the  other  when 
needed,  and  is  thrown  in  and  out  by 
a  foot  lever  from  the  platform. 

Our  boilers  are  high  mounted,  so 
that  the  engine  will  readily  pass  over 

obstructions  that  would  stop  the  low  hung  style.  The  rear  axle  is  in  one  piece  and  runs  straight  under  the 
boiler.  The  pulling  attachment  is  connected  directly  with  this  axle  and  will  stand  any  pulling  strain  that  the 
engine  mav  be  subjected  to.  The  illustration  here  is  of  the  Double  Cylinder  Engine.  One  cylinder  is  horizontal 
and  the  other  perpendicular,  both  connected  to  the  same  wrist,  and  preventing  any  such  thing  as  a  dead  center. 
We  make  engines  from  16  to  31  horse  power,  adapting  them  to  every  kind  of  contract  work.  Our  special 
catalog  gi\'es  full  details.     Ask  for  catalog  Xo.  7. 

THE  HUBER  MANUFACTURING  CO.,  Marion,  Ohio 


PLE.ASE  tell  our  advertisers  WHERE  you  saw  their  .ndvertisement 
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The  Emerson  "i  Contractor's  Pump 


HK  Emerson  Pump  is  the  best  pumj)  in  the  world  for  contractors. 
Its  roHability,  efficiency  and  general  handiness  appeal  forcibly  to  the 
the  man  of  business  whose  interests  demand  pumping  at  the  least 
expense  and  annoyance  regardless  of  conditions.  The  steam  and 
discharge  pipes  and  the  pump  are  all  self-contained,  and  the  whole 
suspended  by  chain  falls  or  by  cable  and  windlass  from  some  con- 
venient overhead  beam.  The  steam  pipe  being  made  flexible  at  the 
top  by  elliows  in  the  pipe,  so  that  it  will  swing  when  the  pump  is 
raised  and  lowered.  The  whole  can  be  lowered  right  down  to  the  sump,  where  suction 
is  effective,  without  stopping  the  pump.  Its  ability  to  handle  water  containing  large 
percentages  of  sand,  gravel,  quicksand  or  mud  without  injury  to  itself,  and  to  work 
perfectly  without  "running  dry"  when  taking  in  large  quantities  of  air  with  the  water, 
enables  the  pump  to  drain  a  sump  and  keep  it  drained  with  scarcely  any  attention, 
and  is  in  strong  contrast  with  centrifugal  pumps  that  require  engines,  foundations, 
shafting,  which  must  be  kept  in  line;  belting,  which  must  be  protected  from  the 
weather,  the  inability  to  get  them  down  close  to  the  work  where  suction  is  effective, 
the  constant  care  and  attention  they  require  and  the  annoyance  of  their  "running 
dry"  and  requiring  priming  every  time  the  water  gets  low  enough  to  admit  the  least 
air  in  the  suction  pipe.  The  Emerson  Pump  is  not  affected  by  the  weather,  has 
no  belts  to  slip  or  shafting  to  keep  in  line,  no  working  or  moving  parts  exposed, 
and  can  be  covered  with  mud  without  damaging  it  or  affecting  its  working  in  the 
least.  It  makes  no  noise  nor  is  there  any  exhaust  steam  from  it.  It  only  needs  to 
be  suspended  in  position  and  connected  with  the  boiler  by  a  small  pipe,  and  it  is 
ready  for  business,  and  is  much  more  reliable  for  continuous  runs  than  anything 
that  exists.  They  are  being  used  by  many  of  the  largest  contractors  in  this  country. 
For  irrigation,  there  has  never  been  a  pump  built,  nor  probably  never  will  be,  that 
is  so  thoroughly  adapted  to  this  service,  where  reliability  is  so  essential.  There  is 
nothing  made  so  reliable;  nothing  so  simple  or  that  will  stand  rough  usage  and 
exposure  to  all  kinds  of  weather  without  damage  or  that  requires  so  little  atten= 
tion  or  as  few  repairs.  The  pump  can  either  be  suspended  from  a  tripod  or  set  on 
a  foundation,  or  if  used  in  a  well  it  is  simply  suspended  in  the  well  by  a  chain  or 
cable  and  arranged  to  raise  or  lower  to  suit  the  level  of  water  in  the  well,  similar  to 
the  description  of  the  pump  as  used  for  mining.  It  has  no  packing  glands  or  stuff= 
ing  boxes,  no  belts,  pulleys  or  shafting,  no  adjustments  to  make,  and  is  the  ideal 
pump  for  continuous  runs  of  long  duration.  The  steam  and  discharge  pipes  are 
smaller,  and  the  weight  of  the  pump  very  much  less  than  any  other  of  same 
capacity,  which  makes  them  cheap  and  easy  to  handle  and  install.  They  are 
more  economical  and  durable  generally  than  any  other  pump.  No  farmer  or 
planter  can  afford  to  risk  the  loss  of  a  crop  by  using  a  pump  that  is  in  the  least 
uncertain  or  that  is  liable  to  break  down  or  wear  out  just  when  he  needs  it,  nor  one 
that  requires  frequent  repairs.  The  Emerson  is  the  only  one  that  fully  measures  up 
to  the  requirements. 

Our  Catalogue  EC  will  be  a  revelation  to  you  if  you  are  interested  in  pumping. 
Ask  about  our  Quick  Cleaning  Strainers  and  Foot  Valves.     They  are  great,  too. 


The  Emerson  Steam  Pump  Co. 

OFFICE  AND  WORKS: 
Prince  Street  and  Strand  ALEXANDRIA,  VA. 


CHURCH  t  CUTTEN,   19  Masonic  Temple,  New  Orleant,  La. 
General  Southweitero  Agents 


TEXAS  WAREHOUSE  CO.,  Houston,  Tex. 
Joplin.  Mo. 


I'l.K.ASl"   tell  our  .T(lvcrtiscr>;  WHl-'.RE  you  saw  their  advertisement 


September  25,  1907. 
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Engineering-Contracting 

A  Weekly  "Methods  and  Cost"  Journal 
for    Civil    Engineers  and    Contractors. 

WITH  WHICH   13  COMBINED 

Enqineerinq  world 

and 

CONTRACT  NEWS 

Published  every  Wednesday  by 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 

(NUT  INC.) 

355  Dearborn  Street,  Chicago 

Telephone  Harrison  G750 

New  York  Office:    13-21  Park  Row 
Telephone  5613  Cortlandt 

Boston  Office;    170  Summer  Street 
Telephone  5»".f<2-4  Main 


Managing  Editor 


Associate  Editors 


HALBERT  P.  GILLETTE 
DANIEL  J.  HAUER. 
CHAS.  S.  HILL. 
C.  T.  MURRAY, 
F.  A.  SMITH, 

MYRON  C.  CLARK Manager 

A.  B.  GILBERT    ....     Advertising  Manager 

SUBSCRIPTION  RATES  {Payable  in  Advance):— 
$2.00  a  year  iSJ  issues)  in  United  Stales,  Cuba,  Mex- 
ico, Alaska,  Hawaii,  Guam,  Porto  Rico,  Philippine 
Islands,  Republic  of  Panama,  Canal  Zone  and  Island 
of  Tutuila. 

$2,50  a  year  {52  issues)  to  Dominion  of  Canada, 
$3  00  a  year  {B£  issues)  to  all  otlier  countries. 

ADVERTISING  RATES  sent  on  application. 

Entered  as  second-class  mail  matter  at  the  Post  Office 
at  Chicago,  111. 
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Eighty    Applications  for  Membership 

in  Am.  Soc.  Eng.  Contr.  Received 

Last  Two  Weeks. 

During  the  last  two  weeks  82  applica- 
tions for  membership  in  the  American  So- 
ciety of  En.gineering  Contractors  have  been 
received.  One  of  the  gratifying  features, 
aside  from  the  interest  thus  shown  in  the 
society,  is  the  fact  that  nearly  half  the  ap- 
plications ccme  from  civil  engineers.  We 
have  said  several  times,  and  we  repeat, 
that  one  of  the  primary  objects  of  this  so- 
Copyright,  1907.  by  the 


ciety  is  to  provide  a  forum  where  contrac- 
tors and  engineers  can  discuss  matters  of 
mutual  interest. 

To  that  end  it  is  essential  that  engineers 
join  the  society,  and  we  are  glad  to  note 
the  fact  that  they  are  joining. 

Another  reason  why  many  engineers  will 
find  it  to  their  interest  to  belong  to  the  so- 
ciety is  this:  Contractors  are  learning  that 
an  engineer  who  has  made  a  study  of  cost 
analysis  is  a  very  valuable  man  not  only  in 
preparing  bids  but  in  reducing  costs  after 
contracts  have  been  awarded.  The  idea 
that  engineers  are  capable  only  of  design- 
ing structures  and  setting  stakes  is  fast 
vanishing.  In  consequence  a  large  field  of 
activity  is  open  to  engineers  either  as  sal- 
aried employes  of  contracting  firms  or  as 
members  of  such  firms.  By  joining  the 
American  Society  of  Engineering  Con- 
tractors, an  engineer  has  an  opportunity  to 
come  in  touch  with  contractors  and  to 
make  known  his  qualifications  as  a  cost 
analyst,  as  a  designer  of  plants  for  special 
purposes,  and  as  an  organizer  and  manager 
generally.  We  anticipate  that  the  papers 
presented  at  meetings  of  this  society  will 
come  largely  from  engineers  and  will  serve 
to  advertise  the  authors  of  the  papers  as 
being  practical  men. 

We  anticipate  that  the  society  will  be- 
come the  largest  technical  society  in  the 
world,  and  one  of  the  most  influential.  The 
dues  should  always  remain  nominal,  for, 
with  a  large  membership,  a  small  contribu- 
tion from  each  member  will  suffice  to  print 
the  transactions  and  cover  the  fixed  ex- 
penses of  the  organization. 

Can't  we  open  the  year  igoS  with  1,000 
charter  members?  To  those  who  have  al- 
ready made  application  we  have  suggested 
the  plan  of  calling  the  attention  of  some 
friends  to  the  half  page  application  blank 
to  be  found  on  one  of  our  advertising 
pages,  with  a  request  to  join  the  society. 
Many  of  the  applications  received  thus  far 
have  been  secured  in  this  way.  Hundreds 
more  can  be  secured  in  like  manner  by  this 
endless  chain  plan. 


A  Plan  for  Building  the  Panama  Canal 
by  Short  Time  Contracts. 

For  the  -consideration  not  only  of  the 
chief  engineer  of  the  Panama  Canal,  but 
for  the  consideration  of  all  engineers  hav- 
ing large  or  difficult  jobs  to  handle,  we 
wish  to  submit  a  plan  w-hich  may  be  termed 
The  Short  Time  Contract  Plan  of  Doing 
Public  Work. 

Its  essential  features  are  these:  The 
government  furnishes  the  entire  plant  and 
materials  with  which  to  perform  the  work. 
The  contractor  furnishes  all  the  labor  and 
enters  into  a  contract  to  perform  the  work 
at  the  unit  prices  named  in  his  sealed  bid. 
A  contract  is  awarded,  not  for  performing 
all  the  work,  but  only  for  such  a  number  of 
units  of  w^ork  as  can  be  completed  within  a 
given  time,  say  12  months,  with  the  plant 
that  is  furnished. 


Thus,  assume  there  are  10,000,000  cu.  yds. 
to  be  excavated  on  a  given  section  of  the 
work  and  that  a  plant  will  be  provided  with 
which  at  least  2,000,000  cu.  yds.  can  be 
handled  in  12  months.  Under  the  proposed 
form  of  contract  the  contractor  would  re- 
ceive his  unit  price  for  these  2,000,000  cu. 
yds.,  new  bids  would  be  called  for  on  the 
second  2.000,000  cu.  yds. ;  or,  if  desired,  a 
larger  quantity  would  be  covered  by  the 
second  contract.  In  any  event,  at  compara- 
tively short  intervals  of  time  new  contracts 
would  be  awarded  for  a  continuation  of 
the  same  work. 

Let  us  consider  the  advantages  and  dis- 
advantages of  this  plan.  First,  as  to  the 
disadvantages. 

A  contractor  likes  to  be  assured  of  a 
long  continuance  of  any  profitable  work, 
uninterrupted  by  delays,  for  he  can  secure 
and  organize  his  force  to  better  advantage 
when  he  can  assure  the  men  of  long  serv- 
ice. 

A  contractor  can  bid  lower  on  work  that 
is  to  be  long  continued,  for  he  can  afford  to 
secure  a  larger  plant  and  be  assured  of 
having  enough  work  to  keep  it  busy  long 
enough  to  recompense  himself  for  the  out- 
lay. 

These,  we  believe,  are  the  two  strongest 
objections  that  can  be  offered  against  short 
time  work.  But  it  is  evident  that  the  sec- 
ond objection  disappears  entirely  where  the 
government  furnished  the  plant,  leaving 
only  the  first  objection.  This,  too,  it  seems 
to  us,  has  very  little  weight  where  the  work 
is  to  last  more  than  six  months  or  a  year; 
contractors'  employes  are  not  accustomed 
to  uninterrupted  service  anyway.  Be  that 
rs  it  may,  the  advantages  of  the  Short 
Time  Contract  Plan  far  overbalance  the 
disadvantages  when  the  net  result  is  set 
alongside  the  result  obtained  where  con- 
tract work  is  abandoned  entirely,  as  is  the 
case  on  the  Panama  Cr.nal  at  present. 

Under  a  short  time  contract  the  contrac- 
tor runs  no  such  risk  of  ruin  as  would  be 
run  under  a  long  term  contract  involving 
many  times  as  many  units  of  work.  He  is, 
indeed,  like  the  boy  who  would  not  engage 
to  lead  a  herd  of  pigs,  one  by  one,  to  mar- 
ket until  he  had  tried  the  leading  of  one. 

Having  completed  the  first  contract  at  a 
loss,  the  contractor  will  bid  higher  on  the 
second,  it  is  true.  But  who  wishes  to  ruin 
any  man?  On  the  other  hand,  if  the  first 
contract  yields  an  excessive  profit,  the  con- 
tractor will  bid  lower  on  the  second  con- 
tract for  fear  of  losing  it  to  some  competi- 
tor. 

So  far  as  the  Pan-Tma  Canal  is  con- 
cerned, a  contractor  will  run  scarcely  any 
risk  at  all  in  the  first  bidding,  because 
every  contractor  knows  that  he  can  do  the 
work  for  much  less  than  it  is  costing  the 
government.  Let  the  government  make 
public  its  itemized  cost  records,  and  it  will 
furnish  a  safe  guide  for  bidding. 

Beins   free  of  the   burden   of  furnishing 
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jn  enormously  expensive  plant,  the  con- 
tractor has  only  to  raise  enough  money  to 
pay  his  men  for  one  month,  provided 
monthly  estimates  are  made  promptly,  and 
for  the  full  amount  of  the  work  done.  On 
work  of  great  magnitude  it  is  an  injustice 
and  a  short  sighted  policy  to  hold  back 
even  10  per  cent  of  the  contractor's  month- 
ly estimate.  The  bond  alone  should  be 
sufficient  to  insure  faithful  performance.  Tn 
fact  it  would  not  be  impracticable  to  pay 
the  contractor  every  two  weeks,  if  a  few 
more  engineers  and  clerks  were  employed 
to  compute  the  quantities,  and  if  some  red 
tape  were  dispensed  with.  Thus  the  capi 
tal  required  to  lirndle  the  work  would  be 
reduced  so  that  there  would  be  plenty  of 
competition  in  bidding. 

Some  engineers  seem  to  have  acquired 
an  aversion  to  the  letting  of  contracts  in 
sections,  in  the  face  of  the  fact  that  con 
tractors  themselves  are  given  to  subletting 
work  in  sections,  and  find  it  profitable  to 
do  so.  Therefore  some  engineers  w'ill  like- 
wise object  to  the  short  time  contract,  not 
because  it  is  impracticable  but  because  it 
means  the  doing  of  the  work  in  sections. 
However,  objections  may  be  heaped  knee 
deep  over  this  plan,  yet  a  whiff  of  logic 
will  blow  them  away,  whereas  no  logic  can 
he  found  to  defend  the  wasteful  plan  of 
doing  public  work  by  day  labor. 

We  hear  much  of  the  wonderful  amount 
of  dirt  moved  last  month  at  Panama.  Who 
has-  heard  anything  as  to  the  unit  cost  of 
moving  it?  It  is  not  Goethal's  fault  that  it 
is  expensive  work — unreasonably  expensive. 
He  can  not  make  over  human  nature.  Men 
simply  will  not  sweat  for  Uncle  Sam,  who 
is  rich  and  can  foot  the  payroll  bill — par- 
ticularly when  Uncle  Sam  is  the  butcher, 
the  baker,  the  candle  stick  maker,  who 
never  sees  the  bill  ^t  all  and  must  pay  it 
anyw-ay,  unsight  and  unseen. 

It  is  a  pity  that  Congress  did  not  stipu-  • 
late  some  sort  of  a  contract  under  which  to 
build  the  Panama  Canal.     Even  the  freak 
contract  devised  by  Stevens  was  far  supe- 
rior to  the  dny  labor  system. 

Major  Goethals  has  a  great  chance  to 
win  such  fame  for  himself  as  no  continu- 
ance of  the  present  plan  can  possibly  bring 
him,  and  that  chance,  we  believe,  lies  in 
adopting  the  Short  Time  Contract  Plan 
He  hss  shown  already  that  he  is  the  equal, 
if  not  the  superior,  of  his  predecessors  as 
an  engineer.  He  now  has  an  opportunity 
to  prove  that  he  is  as  broad  minded  as  he 
is  energetic,  and  he  can  show  that  broad- 
ness only  by  abandoning  the  endeavor  to  be 
engineer  and  contractor  welded  into  one. 


During  7906  the  increase  in  mileage  of 
the  railways  of  India  was  792  miles,  which 
makes  a  totrl  of  29,097  miles,  made  up  of 
15,548  miles  of  standard  gauge  (s'A  ft.), 
12,149  miles  of  meter  gau.i;e  (3  ft.  31^  in.), 
and  1,400  miles  of  specijil  gauge  (2  and 
2'/.   ft.). 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  con- 
structing concrete  and  reinforced  concrete  structures.  It  will 
cover  the  selection,  testing  and  proportioning  of  concrete 
materials;  laboratory  tests  of  concrete;  concrete  mixing,  trans- 
portation and  placing;  fabrication  and  placing  of  reinforce- 
ment, and  form  construction  and  erection.  It  will  also  contain 
articles  on  new  and  interesting  developments  in  the  design  of 
reinforced  concrete. 


The  Equipment  and  Work  of  the  U.  S. 

Government  Concrete  Testing 

Laboratory   at   St. 

Louis,  Mo. 

BY  RICHARD  L.   HLMPHkEY,*   M.  AM.   SOC.  C.  E. 

The  increased  use  of  concrete  in  many 
forms  during  the  past  few  years,  especially 
for  building  purposes,  has  created  a  great 


way  Engineering  and  Maintenance  of  Way 
Association  and  the  Association  of  Ameri- 
can Portland  Cement  Manufacturers.  The- 
leading  professors  of  engineering  from  al- 
most all  of  the  large  colleges  in  the  coun- 
try are  members  of  this  committee,  and 
they  and  an  advisory  board  composed  of 
leading  engineers  throughotit  the  country 
have  general  supervision  of  the  work. 


Fig.   1. — Beam   Testing   Machines,   U.  S.  Concrete  Testing    Laboratory. 


demand  for  information  regarding  the 
structural  value  of  this  materiel.  For  a 
number  of  years  limited  investigations  de- 
signed to  obtain  this  information  have  been 
carried  on  by  a  number  of  investigators 
throughout  the  country,  but  no  serious  iat- 
tcmpt  at  co-operation  in  this  work  had  been 
made  until  a  few  years  ago,  when  the 
United  States  Geological  Survey,  recogniz- 
ing the  need  of  information  and  co-opera- 
tion, procured  a  small  appropriation  for 
making  tests  of  structural  material  and  in- 
vited various  technical  societies  to  take  part 
in  the  work. 

A  committee  called  the  Joint  Committee 
on  Concrete  and  Reinforced  Concrete  was 
invited  to  assist  in  outlining  the  work  at 
the  laboratories.  This  committee  is  com- 
posed of  members  of  the  American  Society 
of  Civil  Engineers,  the  American  Society 
for  Testing  Materials,  the  American  Rail- 


•Englneer  In  Charge.  Structural  Materials 
Division,  U.  S.  Geological  Survey,  St.  Louis. 
Mo. 


Tests  are  being  carried  on  to  determine 
the  value  of  different  sands,  stones,  and 
other  materL-.b  used  in  the  manufacture  of 
concrete.  The  material  is  shipped  from  all 
parts  of  the  countr>'  by  geologists  connected 
with  the  work  and  a  complete  record  of 
the  material  is  sent  in  by  them.  At  the 
laboratories  this  material  is  made  into  mor 
tar  and  concrete  by  using  the  different  per- 
centages ordinarily  employed  in  practical 
work  and  following  as  closely  as  possible 
practical  conditions. 

In  addition  to  the  study  of  the  constitti- 
ent  materials  of  mortars  and  concretes. 
structures  of  various  kinds  similar  to  those 
used  in  buildings  are  made  and  tested.  The 
equipment  of  the  laborrtories  at  St.  Louis 
for  carrying  on  this  work  is  very  complete. 
In  addition  to  all  needed  smaller  apparatus 
there  are  four  testing  machines  of  200.000- 
Ib.  capacity  and  one  of  loo.ooo-lb.  capacity, 
suitable  for  testing  beams  and  other  struc- 
tures used  in  buildings.  These  machines 
will  test  beams  up  to  20  ft.  in  length  and 
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are  equipped  to  make  tests  of  the  different 
materials  used  in  construction  work.  Three 
■of  these  machines  used  in  the  beam  divi- 
sion are  shown  in  Fig.  i. 

In  addition  to  the  above  machines  a  very 
large  machine,  having  a  working  capacity 
of  600,000  lbs.,  will  in  a  few  weeks  be  in- 
stalled. As  far  as  known  at  this  time  there 
is  only  one  other  machine  in  the  United 
States  similar  to  this.  This  machine  will 
make  it  possible  to  test  columns,  beams, 
and  in  fact  all  the  different  kinds  of  con- 
struction material  now  used.  It  will  test 
A-ery  large  reinforced  concrete  girders  up  to 
spans  30  ft.  in  length  and  concrete  columns 
up  to  30  ft.  in  length. 

The  value  of  such  tests  as  these  is  read- 
ily apparent,  since  their  results  can  be  ap- 
plied directly  to  practical  work.  A  very 
serious  objection  to  the  use  of  results  ob- 
tained in  tests  made  by  private  investiga- 
tors is  due  to  the  fact  that  the  tests  were 


blocks  similar  to  those  used  in  actual  con- 
struction, and  the  several  different  divi- 
sions— the  constituent  materials  division, 
the  beam  division,  the  concrete  block  di- 
vision, the  permeability,  the  shear  and  ten- 
sion and  the  chemical  division  are  equipped 
with  all  apparatus  necessary  for  conduct- 
ing their  tests. 

The  longest  beam  thus  far  tested  has 
been  13  ft.  in  length.  Besms  of  this  length 
tested  are  made  without  steel,  that  is,  of 
solid  concrete,  and  also  with  varying  pro- 
portions of  steel,  ranging  from  very  small 
perceittages  up  to  3  per  cent.  The  men 
conducting  the  tests  watch  the  beam  very 
closely  while  it  is  in  the  testing  machine, 
and  examine  its  surfaces  with  magnifying 
glasses  in  order  to  locate  the  fine  cracks  as 
they  appear.  In  the  begininng  a  load  of 
about  5,000  lbs.  is  applied  and  the  machine 
is  stopped  with  this  load  on  the  beam. 
After     the   observers   have   examined     the 


Fig.  2. — Storage   Room  for  Test  Specimens,   U.  S.  Concrete    Testing  Laboratory. 


applied  only  to  small  specimens  not  nearly 
approaching  in  size  the  parts  or  pieces  used 
in  actual  construction.  Heretofore  it  has 
been  necessary  to  consult  the  results  of 
these  small  tests  in  order  to  have  some 
basis  for  design,  but  it  is  now  clearly  recog- 
nized that  tlie  best  results  can  be  obtained 
only  from  tests  made  on  members  as  large 
as  possible,  or  at  least  on  pieces  as  large 
as  those  ordinarily  used  in  structural  work. 

All  the  concrete  used  at  the  laboratories 
is  mixed  in  three  Chicago  improved  cube 
concrete  mixers,  each  of  which  is  mounted 
on  skids,  geared  to  a  motor  and  equipped 
with  charging  hopper.  One  of  these  mixers 
has  a  capacity  of  I  cu.  yd.  and  the.  others 
will  contain  1-3  cu.  yd.  each.  After  the 
concrete  is  mixed  it  is  carefully  tamped  in 
molds  to  form  the  different  pieces  on  which 
the  tests  are  made,  such  as  cylinders,  cubes 
and  beams. 

The  laboratory  also  uses  five  hollow  con- 
crete block  machines,  for  making  concrete 


beam  carefully  an4  made  a  record  of  the 
cracks  appearing  at  that  time,  the  load  is 
increased  and  after  every  i.ooo  lbs.  addi- 
tional the  beam  is  again  examined  until 
the  maximum  load  is  applied.  In  a  very 
large  number  of  tests  the  beam  shows  no 
cracks  that  are  visible  to  the  eye  until  the 
maximum  load  is  reached,  when  the  steel 
reaches  its  elastic  limit  and  begins  to 
stretch  fast,  this  result  ending  the  test. 
The  cracks  that  appeared  on  the  beam  and 
the  loads  at  which  these  cracks  appeared 
are  recorded  by  photographs. 

In  begininng  tests  of  reinforced  concrete 
simple  round  rods  were  used,  as  it  was 
thought  that  more  uniform  results  could 
thus  be  had  than  if  any  of  the  patented  sys- 
tems were  used.  After  a  complete  series 
of  tests  with  the  round  rods  has  been  made, 
it  is  proposed  to  take  up  tests  of  the  differ- 
ent forms  of  bars  that  are  used  in  prac- 
tical work,  and  the  results  will  be  pub- 
lished  from   time   to  time.     Tests   will  be 


made  of  beams  ranging  from  6  to  12  ft. 
in  length,  and  beams  of  longer  span  will 
be  tested  later,  if  necessary,  in  order  to 
get  results  that  can  be  applied  to  almost 
all  practical  conditions. 

The  concrete  used  in  the  different  beams 
tested,  as  described  above,  is  molded  into 
cylinders  and  cubes,  which  are  tested  in 
order  to  get  the  direct  strength  of  the  con- 
crete. These  cylinders  and  cubes  are  tested 
at  different  ages,  generally  at  ages,  7,  28, 
90,  180  and  360  days.  The  cement,  sand, 
stone,  gravel,  or  other  material  compos- 
ing the  concrete  is  carefully  proportioned 
by  weight,  the  correct  percentage  of  water 
is  used  and  the  whole  mass  is  placed  in  a 
mixer  and  thoroughly  mixed.  It  is  then 
deposited  very  carefully  in  molds  or  forms 
which  after  24  hours,  are  removed.  The 
concrete  is  then  moved  into  a  storage  room, 
shown  in  Fig.  2,  and  is  there  sprinkled  with 
water  three  times  each  day.  Each  test 
piece  is  numbered  on  a  card  index,  which 
tells  where  information  relating  to  the 
test  pieces  can  be  found  and  also  indicates 
the  dates  on  which  the  different  pieces  are 
to  be  tested. 

A  branch  of  the  work  that  should  be 
of  interest  to  everybody,  especially  the 
small  home-builder,  is  the  investigation  of 
cement  building  blocks.  .\11  the  cement 
blocks  used  in  these  investigations  are  made 
in  concrete  block  machines.  The  concrete 
is  mixed  in  a  1-3  cu.  yd.  cubical  concrete 
mixer  and  deposited  on  the  floor  of  the 
testing  room.  It  is  then  shoveled  into  the 
hollow  block  machines  and  compacted  very 
firmly  in  the  forms.  Varying  proportions 
of  concrete,  sand,  and  stone  are  used  in 
order  to  determine  the  relative  value  and 
economy  of  using  different  mixtures.  Some 
blocks  are  made  of  wet  concrete,  others  of 
concrete  very  dry,  and  still  others  of  con- 
crete having  a  consistency  medium  between 
wet  and  dry.  When  the  concrete  blocks 
are  removed  from  the  forms  they  are 
placed  in  the  storage  room  and  tested  at 
different  ages.  The  storage  room  used  for 
concrete  blocks  is  similar  to  that  shown  in 
Fig.  2.  Cylinders  are  also  made  from  the 
same  concrete  that  is  used  in  the  blocks, 
and  the  results  of  tests  of  the  cylinders 
?nd  of  the  blocks  establishes  a  relation 
between  the  strength  of  the  concrete  in  the 
rvlinder  and  that  of  the  concrete  in  the 
block. 

When  the  blocks  and  cylinders  are  placed 
in  the  storage  room,  each  test  piece  is  num- 
bered and  its  number  is  filed  away  on  a 
card  in  a  card  index.  Each  card  bears  the 
date  on  which  the  test  piece  is  to  be  tested 
and  the  cards  are  filed  in  chronological  or- 
der. This  brings  the  current  date  at  the 
front  of  the  drawer  each  morning,  when 
cards  bearing  the  same  date  are  taken  out 
and  the  pieces  are  taken  from  the  storage 
room  and  tested.  The  results  are  compiled 
on  forms  and  later  published  in  reports  is- 
sued by  the  Geological  Survey. 

Concrete  blocks  are  tested,  first,  to  see 
how  much  of  a  center  load  each  block  will 
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stand.  Although  blocks  arc  not  actually 
subjected  to  a  load  of  this  kind  in  practice, 
the  results  of  this  test  make  it  possible  to 
compare  the  relative  values  of  different 
building  blocks.  Second,  after  the  block 
has  been  broken  at  the  center,  each  half 
is  placed  in  the  testing  mcchine  and 
crushed,  in  order  to  find  the  crushing 
strength  of  the  block.  The  results  of  this 
crushing  test  show  how  much  pressure  sim- 
ilar cement  blocks  will  stand  when  used  in 
actual  building  construction. 

A  scries  of  fire  tests  is  being  carried  on 
by  the  Geological  Survey  at  the  Fire  Un- 
derwriters' Laboratory  at  Chicago.  For 
this  purpose  a  ha,nging  door  having  a  steel 
frame  2nd  a  one-foot  wall  of  fire  brick 
inside  of  it  is  used.  At  the  center  of  this 
frame  there  is  an  arched  opening  of  about 
the  size  of  an  ordinary  door.  For  the  fire 
tests  this  opening  is  built  up  successively 
with  different  materials,  ordinary  building 
brick,  fire  brick,  hollow  tile  blocks,  the  dif- 
ferent kinds  of  cement  building  blocks, 
stone,  concrete  and  terra  cotta.  After  the 
opening  is  filled,  a  flaming  gas  jet  is  played 
all  over  the  door  for  a  long  time  and  when 
the  heated  surface  is  very  hot,  the  gas  is 
turned  ofT  and  the  door  allowed  to  cool. 
In  some  tests  the  cooling  takes  place  slowly, 
in  others  a  stream  of  water  is  played  on 
the  door  immediately  after  the  gas  is 
turned  off  in  order  to  reproduce  as  nearly 
as  possible  the  actual  conditions  in  a  fire. 

When  these  tests  are  completed,  the  re- 
sults will  not  only  show  engineers  and 
architects  what  material  is  best  for  fire- 
proofing  and  how  much  should  be  used  to 
procure  the  best  results,  but  will  also  teach 
the  small  builder,  the  builder  of  a  home, 
what  kind  of  a  cement  block  is  best  adapted 
to  make  his  house  fireproof. 


Cost  of  Mixing  and  Placing   Concrete 
for  a  Retaining  Wall. 

In  a  paper  describing  the  work  of  track 
elevation  in  Allegheny,  Pa.,  and  published 
in  the  Proceedings  of  the  Engineers'  So- 
ciety of  Western  Pennsylvania.  Mr.  H.  S. 
Wilgus,  engineer  in  charge,  gives  some 
interesting  costs  of  mixing  and  placing 
concrete  for  a  retaining  wall.  The  wall 
was  6,100  ft.  long  and  about  75  per  cent 
of  the  length  was  on  curves.  The  first 
wall  built  had  a  width  of  base  0.4  of  the 
height  of  the  real  work  and  a  width  of 
top  of  254  ft.,  the  back  being  a  smooth 
batter.  Later  the  back  was  stepped  and 
last  the  wall  was  proportioned  as  follows : 
Calling  the  height  of  wall  from  top  or 
foundation  to  under  coping  h.  then  width 
of  bcse  equaled  0.45  (h+3)  the  top  meas- 
uring iYz  ft.  The  rear  was  arranged  in 
steps  24  ins.,  30  ins.,  and  36  ins.  high, 
and  the  thickness  of  wall  at  each  step  was, 
calling  h  equal  to  height  of  step  from  base, 
0.45   (h+3). 

Both  Portland  and  natural  cement  con- 
crete was  used  mixed  fairly  wet  with 
gravel  as  the  aggregate.  The  natural 
cement  concrete  was  a   1-2-5   mixture  and 
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the   Portland  cement  concrete  was  a   1-3-6 
mixture. 

Both  hsnd  and  machine  mixing  was  efn- 
ployed.  In  hand  mixing  the  sand  and 
gravel  were  measured  in  wheelbarrows  and 
wheeled  onto  the  platform ;  the  sand  and 
cement  were  spread  in  thin  layers  one  over 
the  other,  and  thoroughly  dry  mixed ;  the 
gravel  was  then  spread  over  the  mixture; 
the  whole  shoveled  into  barrows  or  the 
pit.  agr.in  shoveled  into  place  and  rammed. 

For  machine  mixing  a  cubical  mixer  was 
used.  A  charging  box  of  lY^  cu.  yds. 
capacity,  graduated  to  show  the  dorrect 
proportions  of  sand  and  gravel,  was  filled 
by  shoveling;  cement  was  placed  on  top 
and  the  box  then  hoisted  and  dumped  into 
the  mixer.  A  barrel  holding  the  correct 
amount  of  water  was  emptied  into  the 
nii.\cr  which  was  turned  10  or  15  times 
and  discharged  into  cars. 

The  concrete  was  laid  in  8-in.  courses. 
For  exposed  work  the  concrete  was  faced 
with  a  1-2  Portland  cement  mortar.  The 
forms  were  made  of  2-in.  planed  white 
pine,  the  rough  edges  being  jack-planed. 
Soft  soap  was  applied  to  the  face  of  the 
forms.  After  the  forms  were  removed 
board  marks  and  other  defects  were  re- 
moved and  a  wash  of  neat  cement  was 
applied. 

Several  forms  of  expansion  joints  were 
tried.  The  first  was  tarred  paper  extend- 
ing through  the  walls  every  50  ft.  The 
second  was  J/j-in.  boards  running  through 
the  wall  every  50  ft.  The  third  was  a 
V2-in.  board  extending  2  ft.  into  the  walls 
with  a  ^-in.  cove  at  the  angles,  the  idea 
being  that  the  interior  concrete  remained 
at  a  constant  temperature,  the  face  above 
expanding  and  contracting.  These  joints 
were  placed  every  25  ft.  and  gave  perfect 
satisfaction. 

One  contractor  used  hand  mixing  ex- 
clusively and  the  other  used  the  cubical 
box  mixer,  and  the  following  records  of 
cost  of  the  two  methods  of  mixing  were 
obtained :  p^f 

Hand   Mixing.  Total    cu.  yd. 

''^  foreman   at   $3    $  1.50    $0,025 

3  men   wheeling  barrows   at 

$1.50    450      0.075 

10  men     wheeling     materials 

at  $1.50   15.00      0.250 

3  men      mixing      sand      and 

gravel    at   $1.50 4.50      0.075 

6  men    mi.xing    concrete    at 

$1.50    9.00      0.150 

I  man   sprinkling  at  $1.50..     1.50      0.025 

Total    $36.00    $0,600 

The  output  of  the  hand  mixing  gang 
was  60  cu.  yds.  per  day. 

Per 
Machine    Mixing.  Total    ai.  yd. 

I  foreman   at   $350 $3-50    $0,035 

I  stationary  engineer  at  $3..     3.00      0.030 

'<  foreman    at   $1.75 O.87      0.009 

15  men       loading       charging 
bucket  at  $1.50 22.50      0.225 
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2  men      dumping      charging 

backet   at   $1.75 3  SO  0.03s 

2  tagmcn  at  $2,   '/i  time....     2.00  0.020 

I  man  at  trap  at  $2,  yi  time     1.00  o.oio 

Total    $36.37  $0,364 

The  output  of  the  cubical  mixer  was  100 
cu.  yds.  per  day. 

The    costs    of    placing    concrete    in    the 
forms  above  the  foundation  by  hand  below 

12  ft.,  and  by  cars  and  derricks  any  height 
were  as  follows : 
By  Hand  (Barrows)  Below  12  ft.: 

Per 

Total  cu.  yd. 
4  men    loading    concrete    at 

$1.50    $6.00  $0,100 

I  foreman  K-  time  at  $3....     1.50  0.025 

10  men   wheeling  at  $1.50....    15.00  0.250 

1  man    scraping    barrows    at 

$1.50    1.50  0.025 

2  men    placing    concrete    at 

$1.50    300  0.050 

1  man    placing    mortar    face 

at    $1.50 1.50  0.025 

2  men   mixing  and  carrying 

mortar  at  $1.50 3.00  0.050 

Total    $3150  $0,525 

By  Cars  and  Derricks: 

1  horse  and  driver  at  $3 $  3.00  $0,030 

2  men   dumping  concrete   yi 

time   at  $1.50 1. 50  0.015 

1  fireman  yi  time  at  $1.75...     0.88  0.009 

3  tagmen   at  $1.50   4.50  0.045 

8  men     placing     and     ram- 
ming  cone,    at  $1.50 12.00  0.120 

2  men     mixing     mortar     at 

$1.50    3  00  0.030 

2  men     placing     mortar     at 

$1.50    3  00  0.030 

2    men    carrying    mortar    at 

$1.50    300  0.030 

I  foreman  at  $3   300  0.030 

1  stationary   engineer   at  $3.     3.00  0.030 

2  men     attending     hook     at 

$1.50    300  0.030 

Total    $39-88  $o.39> 

The    costs    of    placing    concrete  in    the" 
foundations  were  as  follows : 

Per 
By  hand:  Total  Cu.  Yd. 

I  foreman  ;1>  time  at  $3 $  1.50  $0,025 

4  men   shoveling  concrete  at 

$1.50    6.00  o.ioo 

I  man  plac'g  concrete  at  $1.50     1.50  0.025 

I  man  ram'g  concrete  at  $150     1. 50  0.025 

Total      $10.50  $0,175 

By  machine : 

I  horse  and  driver  at  $3 $  300  $0,030 

3  men  pushing  and  unloading 

car   at  $1.50 4-50  0.045 

5  men   placing   and   ramming 

at    $1.50 750  0.075 

1  foreman  at  $3 3-00  0.030 

2  men  dumping  mixer  at  $150    3.00  0.030 

Total $21.00  $0,210 


September  2-,,  1907. 
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Earth  and  Rock  Section 


Note:  This  section  is  devoted  to  methods  and  costs  of  exca- 
vating earth  and  rock  and  building  embankments.  It  will 
co\er  the  grading  of  roads  and  railroads,  diking  and  canal 
work,  dredging,  building  reservoirs  and  earth  dams,  sewer 
and  water  pipe  trenching,  quarrying,  etc. 


Cost  Keeping  on  Railroad  Construction 
In  railroad  construction  it  is  more  diffi- 
cult to  secure  proper  supervision  of  work- 
men than  on  many  other  kinds  of  engi- 
neering jobs.  This  is  due  to  the  fact  that 
the  men  are  distributed  along  the  line  of 
the  road,  a  contractor's  forces  being  scat- 
tered over  many  miles.  Under  such  cir- 
cumstances the  keeping  of  cost  records  of 
work  done  is  essential  to  efficiency. 

Figs.  I  and  2  show  two  daily  reports  for 


a  contractor  should  have  but  little  trouble 
in  judging  quickly  if  any  one  gang  is  not 
being  handled  properly. 

Figs  3  ahd  4  are  blanks  for  making  a 
monthly  resume  of  the  daily  reports.  The 
value  of  the  foreman's  estimate  of  the 
amount  of  work  done  during  the  month  on 
the  forni  in  Fig.  4  is  questionable.  It  is  the 
engineer's  estimate  that  counts.  The  fore- 
man's estimate,  even  if  made  with  sincerity, 
is  more  than  apt  to  be  ir.flncrced  by  his  de- 


Ohio  R.  R.,  while  the  other  set  was  for  use 
on  the  Dccpwater  Ry. 

The  last  sheet  shown  on  prges  182  and 
183  is  a  record  of  labor  on  tunnel  con- 
struction only.  The  sheet  was  11x215^ 
ins.  The  part  reproduced  shows  day  shift 
only,  but  on  the  original  sheet  by  the 
side  of  the  day  shift  was  a  repro- 
duction of  the  same  form  for  a  night 
shift,  the  only  variation  beinj;  that  as  the 
stone  quarry  was  run  during  the  day  only, 
this  did  not  appear  in  the  night  shift's  re- 
port. The  form  is  large  and  rather  cum- 
bersome and  does  not  show  details  of  prog- 
ress of  the  work. 

All  these  forms  are  subject  to  the  criti- 
cism that  the  reports  can  not  be  made  in 
duplicate  in  carbon  copies.  This  is  an  im- 
portant feature  in  cost  keeping,  for  obvious 
reasons. 

Glenfield  tunnel,  on  the  Leicester  \ 
Swannington,  a  part  of  the  Midland   Rail- 
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Fig.  1. — Cost  Keeping  on  Railroad  Construction — 
Form  for  Daily  Report. 


rORCMAN. 

Fig.   2. — Cost   Keeping   on      Railroad     Construction- 
Form  for    Daily    Report. 


open  cut  work.  They  both  go  somewhat 
imo  details,  but  No.  2  more  so  than  No.  t. 
The  latter  has  no  spaces  for  explosives, 
blacksmith  or  feet  of  holes  drilled,  while 
No.  2  has  spaces  for  these. 

These  reports  are  made  out  by  each  fore- 
man for  the  gang  working  under  him,  and 


sire  to  get  a  large  amount  of  work  done,  in 
order  to  make  a  good  showing  for  himself. 
These  sheets  are  printed  on  manila  card- 
board and  Figs.  2  and  4  are  reproduced 
natural  size,  while  Figs  i  and  3  are  slightly 
reduced.  The  first  set  was  used  on  the  Big 
Sandv    extension    of    the    Chesapeake    and 


way  system  of  England,  is  said  to  be  the 
oldest  railroad  tunnel  in  the  world.  It 
is  about  a  mile  long.  Only  four  passen- 
ger trains  pass  through  the  tunnel  each 
week  day,  and  from  Saturday  night  until 
Monday  morning  it  is  closed  by  a  pad- 
locked door  at  either  end. 
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An  Improvement  in  Plug  Drill?. 

In  a  paper  presented  before  the  En- 
gineers' Society  of  Western  Pennsylvania 
by  Chester  B.  Albrec.  president  of  the 
Chester  B.  Albree  Iron  Works,  of  Alle- 
gheny, Pa.,  Mr.  Albree  tells  of  an  im- 
provement made  by  their  company  in  pneu- 
matic hammers.  As  these  tools  are  used 
by  quarrymen  and  contractors,  under  the 
name  of  plug  drills,  we  abstract  the  fol- 
lowing from  this  paper: 

"We  have  been  working  on  pneumatic 
hammers  and  have  now  perfected  a  ham- 
mer one  or  two  features  of  which  are 
novel  and  of  interest.  In  pneumatic  ham- 
mers of  nearly  all  makes,  one  of  the 
sources  of  trouble  has  been  that  if  the 
workman  picked  up  the  hammer  and  put 
his  finger  on  the  trigger  when  there  was 
no  chisel  or  rivet  set  in,  the  piston  would 
begin  to  reciprocate,  and  not  having  any 
tool  to  strike  at  the  lower  end  it  would 
strike  the  cylinder  head,  and  in  a  matter 
of  a  minute  or  two  it  would  smash  the  pis- 
ton or  cylinder.  About  75  or  80  per  cent 
of  the  breakages  of  pneumatic  hammers 
are  due  to  the  carelessness  of  workmen  in 
pressing  on  the  trigger  when  there  is  no 
work  to  do.  We  have  devised  a  method 
of  obviating  this  trouble  which  is  very 
simple. 

"The  admission  port  is  located  near,  but 
not  at,  the  end  of  the  larger  cylinder  bore. 
When  no  tool  is  placed  in  the  end  of  the 
hammer  the  lower  end  of  the  large  piston 
diameter  passes  and  closes  the  admission 
port,  thus  preventing  air  from  acting  upon 
the  differential  area  to  lift  the  piston.  Any 
compressed  air  below  the  large  diameter 
escapes  by  a  small  leakage  port  to  the 
exhaust;  and  this  leakage  port  is  open  only 
when  the  admission  port  is  closed.  In 
hammers  actuated  by  valves  exterior  to 
the  piston,  it  seems  impossible  to  use  this 
device,  and  attempts  have  been  made  to 
mechanically  close  such  valves,  but  they 
do  not  appear  to  be  very  successful.  The 
same  effect  is  obtained,  but  at  the  expense 
and  loss  of  air,  when  the  leakage  port  is 
designed  to  open  when  the  piston  is  at  the 
extreme  end  of  the  stroke,  but  does  not 
close  the  admission  port.  Patents  are  now 
pending   for   these   improvements. 

"This  simple  device  is  very  effective.  We 
can  pick  up  a  tool  and  with  100  pounds 
air  pressure  in  the  pipe,  put  our  finger 
on  the  trigger,  open  the  throttle,  and  it 
does  not  start  unless  the  tool  is  fully  in 
place,  whereas,  with  any  other  that  I  know 
of,  the  moment  you  put  your  finger  on 
the  trigger  it  begins  to  work,  and  it  is  only 
a  matter  of  a  few  minutes  until  it  is  good 
for  nothing." 


The  Standard  Dredging  Co.,  Baltimore, 
Md.,  has  been  awarded  a  $803,000  contract 
for  deepening  approaches  to  and  harbor  at 
San  Juan,  P.  R. 
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Drill  Helpers 

Column  Jackers. . 

Nippers 

Muck  Foremen... 

Muckers 

Timber  Foremea. 
Timbermen.. .... 

Water  Boy 

Driver 

Lampman 


... .Bench 

Foremen 

Timber  Men. .' 

Pitmen 

Muckers 

Drivers 

Water  Boy 

Nipper 

Po  wdermen 

Shovel  Engiieer 

Shovel  Cranesman...  . 

Dinkey  Runners 

Brakesmen 

Blacksmith 

Blacksmith  Helper.  . 

Timekeepers 

Watchmen .  . .  . 

Compressor  Engineer 
Compressor  Firemen. 

Machinist 

Stable  Boss 

Drivers 

Hired  Teams 

Carpenters 

Carpenter's  Helpers. . 

Dump  Foremen 

Dumpmen 

Crossing  Watchmen. 

Drill  Runners 

Drill  Helpers 


rati: 

PER 
DAY. 


Total.. 


OCCUPATION. 


Heading. 

Foremen 

Drill  Runners...  . 

Drill  Helpers 

Column  Jackers. . 

Nippers 

Muck  Foremen.. . 

Muckers 

Timber  Foremen. 

Timber  Men 

Water  Boy 

Driver 

Lampman 


RATE 
PER 
DAY. 


.  .  . .Bench 

Foremen 

Timber  Men 

Pitmen 

Muckers 

Drivers 

Waterboy 

Nipper 

Po  wdermen 

Shovel  Engineer...... 

Shovel  Cranseman.. . 

Dinkey  Runners 

Brakesmen 

Blacksmith 

Blacksmith  Helper.  . 

Timekeepers 

Watchmen 

Compressor  Engineer 
Compressor  Firemen. 
Mechanical  Engineer. 

Stable  Boss 

Drivers 

Hired  Teams 

Carpenters 

Carpenter's  Helpers.. 

Dump  Foremen 

Dumpmen 

Crossing  Watchmen. 

Drill  Runners 

Drill  Helpers 


Total.. 


M  A  S  O  N  R  Y 


West  End. 


-DAY    SHIFT. 

East  End. 


occupation. 


Rubble  Side  Walls. 

Foremen 

i  Masons 

!  Mason's  Helpers 

'  Laborers 

i  Mortar  Mixers 

\  Dinkey  Runners 

Dinkey  Brakemen..  .  . 


Total.. 


Concrete. 

Foremen 

Skilled  Laborers 

Inside  Laborers. . .  . 
Outside  Laborers... 
Hoisting  Engineers. 
Dinkey  Runners  .  .  . 
Dinkey  Brakemen,. 


■\ 


Total.. 


portal. 
Masonry  Foremen, . 

NIasons 

Mason's  Helpers 

Laborers 

Hoisting  Engineers. 
NIortar  Mixers 


rate 

PER 

DAY. 


Total.. 


Day  Shift. 
Quarrying  Stone. 

Foremen 

Quarrymen 


Laborers 

Hired  Teams . 


Total.  , 


occupation. 


rate 

PER 
DAY. 


Rubble  Side  Walls. 

Foremen 

Masons 

Mason's  Helpers 

Laborers 

Mortar  Mixers 

Dinkey  Runners 

Dinkey  Brakemen.. .  . 


Total.. 


Concrete. 

Foremen 

Skilled  Laborers 

Inside  Laborers. ... 
Outside  Laborers,.. 
Hoisting  Engineers. 
Dinkey  Runners.  .  . 
Dinkey  Brakemen.. 


Total.. 


Portal. 
Masonry  Foremen. , 

Masons 

Mason's  Helpers.... 

Laborers 

Hoisting  Engineers. 
Mortar  Mixers 


Total.. 


Day  Shift. 
Quarrying  Stone. 

Foremen 

Quarrymen 


Laborers 

Hired  Teams . 


Total., 
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West  End  Tunnel  (Day.. . 

1  Night. 
East  End  Tunnel  JUay.. . 

\Night . 


REC.-\PITUL.-\TION 
GENERAL  FORCE. 


.$ 


West  End   /Day 


RUBBLE  SIDE  WALL. 


Night . 


East  End    /Day, 


fUay... 
\i\iKht . 


Portal  Masoiiiy  (West  End. 
(East  End. , 


West  End  Tunnel  (Day.. 

iNight . 
East  End  Tunnel  J  Oay. . . 

\Night . 

Quarrying  Stone 

Floating  Gangs 


CONCRETE  MASONRY. 


Total 

Previous 

Total  to  Date . 


Signed Chief  Clbrk. 


The  "Swelling"  of  Rock  Upon  Exca- 
vation. 
One  of  the  editors  of  this  paper,  some 
years  ago,  built  a  section  of  a  railroad  in 
the  south  where  many  of  the  embankments 
■were  made  from  borrow  pits,  the  material 
being    solid    rock.      These    pits    were    not 


would  make  1.75  cu.  yds.  in  embankment. 
The  editor  protested  against  tliis,  believ- 
ing he  was  being  deprived  of  from  15  to 
20  per  cent  of  his  yardage,  but  as  he  could 
show  no  authentic  records  to  disprove  the 
engineer's  claim,  he  was  paid  on  the  basis 
given    in    specification.  » 


cut  of  3,600  cu.  yds.  made  an  embank- 
ment of  5.340  cu.  yds.,  which  is  a  ratio 
of   I    to   1.51. 

In  blasting  rock  for  excavation  on  rail- 
roads, the  mass  comes  out  in  pieces  of  all 
sizes,  and  as  they  are  pieced  in  the  em- 
bankment voids  of  considerable  size  are 
made  between  the  pieces.  If  the  exca- 
vated rock  has  a  layer  of  overlying  earth 
on  it  tliat  has  not  been  stripped  off  before 
the  rock  is  blasted,  much  of  this  earth, 
and  the  rock  that  is  ground  up  fine,  go 
to  fill  up  these  voids,  making  the  embank- 
ment more  compact  than  where  there  is 
no  dirt  excavated  in  connection  with  the 
rock.  The  result  is  that  rock  by  itself 
"swells"  more  than  it  docs  when  excavated 
in    connection    with   earth    and    loose   rock. 

The  writer's  experience  is  that  with 
solid  rock  first  stripped  and  then  excavated, 
the  example  given  at  Boulder  is  a  fair 
average;  but,  with  rock  excavated  where 
the  solid  rock  is  excavated  in  connection 
with  loose  rock  and  earth,  this  ratio  of 
expansion  is  too  high.    For  the  last  named 
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CLASS  OF  WORK 


LOCATION 


ITEM 

AMOUNT 

REMARKS 

FOREMAN 
LABOR 
MULES 
HIKED  TEAMS 
EXPLOSIVES 

1 

1 

Prop.  Chiirges 

Operating  Eip's 

j 

tit.  S  Deprt'c. 

1 

TOTAL     COST 

I 

MONTHLY 
ESTIMATE 

Cii.  Yds-^   i. 

AMOUNTS 
RECEIVED        COST. 

-^     DIF'ENCE 

■^'',    ikM-TS  [UNITS 

EARTH 

!I 

.1      

LOOSE  ROCK 
SOLID    ROCK 

■   :;  J       " 

:      3 

1 

1  X 

TOTALS 

LABOR. 


TOTAL  ;CU.YDS    CU.   YDS.    i 

I  PER  MAN 

DAYS  IMOVED  PER  DAY 


1 

EXPLOSIVES   *"n'^ 

CU.  YDS. MOVED. 

SOLID 
ROCK 

USED 

PER    eU    YO 

1  LBS.    «*»" 

ROCK 

DYNAMITE 

POWDER 

JUDSON 

TOTALS 

Fig.    3. — Cost    Keeping    on    Railroad    Construction — 
Form   for   Monthly   Resume  of   Daily   Reports. 
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Fig.  4. — Cost  Keeping  on      Railroad     Construction- 
Form  for   Monthly   Resume  of  Daily   Reports. 


cross-sectioned,      and      the      specifications  We   are  able  to  give  an   example   when  excavation    i    to    1.4   is    about   the   proper 

stated  that  when  excavation  was  measured  it  was  possible  to  obtain  the  exact  yardage  ratio. 

in   embankment,  that  it  should   be  consid-  taken    from    the    cut,    and    the    amount   it  No  doubt  many  of  our  readers  have  some 

ered  that  one  ysrd  of  solid  rock  in  place  made    in    the    fill,      .^.t    Boulder,    Colo.,    a  data   on  this    subject,   and   some   of  those 
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that  liave  not,  may  be  in  a  position  to  ob- 
tain some  information  of  this  kind  that 
is  reliable.  We  shall  be  glad  to  hear  from 
such  engineers  as  to  their  experience  and 
receive  accurate   figures   from   them. 


Four    Examples   of   the  Cost    of   Ex- 
cavating Earth  in  the  Wheeled 
Scraper. 

In  our  issue  of  Stplember  4  we  gave 
the  cost  of  a  job  of  wheeled  scraper  work. 
In  this  article  we  give  four  examples  of 
cost  of  doing  similar  work.  They  are  all 
work  done  in  grading  railroads.  The 
wages  paid  for  a  ten-hour  day  were ; 

Foreman     $  3.00 

Scraper   team    and   driver 4.75 

4-horse  plow  team  and  2  men g,20 

3-horse  snatch  team  and   i  man 6.00 

Loaders     1.60 

Dumpmen    1.50 

Water  boy  i.oo 

The  teams  were  hired,  and  the  fact  that 
work  was  plentiful  in  that  section  of  the 
country  made  the  teamsters  very  inde- 
pendent, which  helps  to  account  for  some 
of   the   high   cost. 

A  four-horse  plow  team  was  used  to 
loosen  the  dirt,  and  a  three-horse  snatch 
team  was  used  in  loading  the  scrapers. 
The  wheelers  were  No.  2}4,  holding  1/3 
cu.  yd.  place  measurement.  Two  men  were 
used  to  load  the  scrapers.  This  allows  of 
quicker  loading  than  where  only  one  man 
is  used.  Two  men  also  dumped  the 
scraper,  except  in  Example  No.  i.  There 
was  no  need  for  this,  except  that  a  man 
could  not  be  made  to  dump  the  scrapers 
without  help.  This  of  course  doubled  the 
cost  of  dumping.  All  the  work  was  done 
in  the  fall  of  the  year,  the  weather  being 
very  good   for  grading  work. 

Example  I.  The  materia!  in  this  case 
was  a  sandy  loam,  easily  plowed  and 
scraped,  so  as  to  make  a  heaping  scraper 
load.  The  lead  was  260  ft.,  the  distance 
traveled  on  each  trip  by  a  team  being  600 
feet.  This  made  a  total  distance  per  day 
for  scraper  of  about  12  miles.  The  cost 
in  detail  per  cubic  yard  was  as  follows : 

Per  cu.  yd. 

Foreman    $0,017 

Scrapers     138 

Plowing    052 

Snatching     034 

Loaders    018 

Dumping    008 

Water   boy    006 

Total    $0,273 

The  average  yardage  moved  per  day  for 
a  scraper  was  34,  while  per  team  employed 
it   was  21. 

Example  IL  The  material  on  this  job 
was  a  good  clay.  Five  scrapers  were 
worked  in  a  gang  in  this  example  as  well 
as  in  Example  I.  The  lead  was  300  ft., 
while  the  average  distance  traveled  to  the 
dump  and  back  was  about  700  ft.,  which 
meant  a  total  distance  covered  each  day 
by    a    scraper    team    was    about    12    miles. 


The  cost   in  detail  per  cubic  yard  was  as 
follows : 

Per  cu.  yd. 

Foreman     $0,019 

Scrapers     .' 158 

Plowing     057 

Snatching     037 

lx)aders     .     .020 

Dumping    016 

Water  boy    004 

$0,311 
The  average  yardage  moved  per  scraper 
per  day  was  30  while  per  team  employed 
it  was   19. 

Example  IIL  The  material  in  this  cut 
was  wet  clay,  made  so  by  some  heavy 
rains  and  springs  that  were  struck  in  the 
ground.  The  lead  was  400  feet,  while  the 
distance  traveled  on  each  trip  was  1,000 
ft.,  making  a  total  distance  traveled  per 
scraper  per  day  of  I2;{.  miles.  The  dump 
was  on  marshy  land  which  made  necessary 
an  extra  laborer  on  the  dump  who  shov- 
eled   dirt   ahead   of  the   teams.     The   cost 


Ex.  I. 
200'  lead. 

Foremen     $.017 

Scrapers     ,. .       .138 

Plowing    '. .       .053 

Snatching     034 

Loaders     018 

Dumping    008 

Water    boy    006 


ing  the  day,  as  they  could  have  readily 
loosened  twice  the  amount  they  did.  The 
snatch  team  could  also  have  loaded  a 
greater  yardage.  This  shows  that  there 
were  not  enough  scrapers  worked  in  a 
gang. 

A  matter  of  interest  is  the  decreased 
yardage  moved  by  a  scraper  as  the  haul 
is  increased.     It  was  as   follows: 

Cu.  yds. 

lead 34 

lead 30 

lead 22 

lead 21'  .■ 

be  noticed  that  in  all  cases  a 
scraper  team  traveled  between  12  and  12^2 
miles  per  day.  It  could  have  been  possible 
to  have   covered   a  greater  distance. 

These  examples  can  be  readily  com- 
pared with  the  one  g^iven  in  our  issue 
of  Sept.  4,  as  the  same  wages  were  paid. 
The  lead  in  that  case  was  700  ft,  and 
23  cu.  yds.  were  moved  per  scraper  day. 
The  following  table  allows  of  comparison 
of  the  five  examples : 


260 

ft. 

300 

ft. 

400 

ft. 

500 

ft. 

It 

wi 

Total    $.273 

per  cubic  yard  in  detail  was  as  follows 

Per  cu. 

Foreman     $0,026 

Scrapers     216 

Plowing    080 

Snatching     052 

Loaders    028 

Dumping     039 

Water  boy   009 

$0,450 

The    number    of   wheelers    worked    in    a 

gang     was     five.      The     average     yardage 

moved  by  each  scraper  was  22,  while  that 

per  team  was   13. 

Example  IV.  This  material  was  a  fine 
ssnd,  into  which  the  wheels  sank  so 
the  scraper  bowls  dragged  on  the  ground. 
Si.K  scrapers  worked  in  a  gang.  The  lead 
was  500  ft.,  the  average  distance  traveled 
going  to  the  dump  and  returning  being  a 
1,000  ft.,  making  the  distance  covered  per 
day  for  scraper  12^^  miles.  The  cost  per 
cubic  yard  in  detail  was: 

Per  cu.  yd. 

Foreman     $0,024 

Scrapers    222 

Plowing     073 

Snatching     050 

Loaders    026 

Dumping    027 

Water   boy    008 

$0,430 
The  average  yardage  moved  per  scraper 
was  2'/i ;  per  team  it  was  13. 

The  plow  teams  loosened  in  the  four 
examples  respectively  170.  150,  115  and  125 
cu.  yds.    This  did  not  keep  them  busy  dur- 


Ex  II. 

Ex.  III. 

Ex.  TV. 

Ex.  V. 

Average 

300'  lead. 

40  0'   lead. 

.    500' lead 

700'  lead. 

432'  lead 

Pet. 

$.019 

$.026 

$.024 

$.020 

$.021 

6.0 

.158 

.216 

22'' 

.210 

.189 

51.6 

.057 

.080 

.073 

.053 

.063 

17.2 

.037 

.052 

.050 

.030 

.040 

10.9 

.020 

.028 

.026 

.020 

.02a 

6.0 

.016 

.039 

.027 

.033 

.025 

6.8 

.004 

.009 

.008 

.001 

.006 
$.366 

1.5 

$.311 

$.450 

$.430 

$.367 

100.0 

follows  : 

It 

must    be 

borne    in 

mind 

that    the 

Per  cu.  y 

d.       dumping     cost 

is     abnormally 

high     as 

previously  explained.  The  foreman  cost 
varied  but  slightly.  One  thing  worthy  of 
note  is  that  the  scraper  cost  is  a  little 
more  than  one-half  the  entire  cost,  and, 
inasmuch  as  the  income  from  the  work 
is  gauged  entirely  by  their  work,  it  is  evi- 
dent that  each  scraper  must  make  more 
than  100  per  cent  profit  in  order  to  secure 
a  net  profit  on  the  job  for  the  entire 
outfit.  It  will  be  noticed  that  nothing  has 
been  allowed  here  for  office  expense  and 
superintendence,  nor  for  repairs  and  re- 
newals. 


The  "Dallett"  Hose  Coupling. 

In  our  last  issue  we  described  briefly  a 
hose  coupling  designed  to  overcome  a  com- 
mon defect  in  couplings — namely  :  leakage 
after  being  in  use  for  a  short  time.  We 
have  received  a  number  of  inquiries  re- 
garding this  coupling  and  in  response  t» 
these  and  to  correct  the  oversight  by  which 
the  name  of  the  manufacturer  was  omitted 
in  the  description  we  would  state  that  the 
coupling  described  in  our  issue  of  last 
week  is  manufactured  by  the  Thos.  H. 
Dallett  Co.,  Philadelphia,  Pa. 


The  new  Bute  dock  opened  in  July,  at 
Cardiff,  England,  is  2,550  ft.  long,  800  ft. 
wide,  and  50  ft.  from  coping  to  level  of 
dock  bottom.  The  sea  locks  have  a  length 
of  850  ft.  between  the  outer  and  inner 
gates  and  are  90  ft.  wide. 


The  Maryland  Steel  Co.  was  awarded 
the  contract  at  $758,600  for  construction  of 
steel  and  masonry  approaches  to  Black- 
well's  Island  Bridge.   New  York  City. 
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Note:  This  section  is  devoted  to  methods  and  cost 
articles  on  construction  worl<  not  properly  coming 
under  anv  of  the  preceding  classifications. 


Cost  of  a  Macadam  Road  in  Maryland. 

The  work  to  be  described  consisted  of 
building  a  macadam  road  5,400  ft.  long  by 
day  labor,  under  the  supervision  of  Mr.  W. 
W.  Crosby,  Chief  Engineer  of  the  High- 
way Division  of  the  Maryland  Geological 
Survey.  The  road  was  located  at  Snow 
Hill,  Worcester  County,  Marj-land.  It  was 
graded  to  a  width  of  24  ft.  and  macadam- 
ized to  a  width  varying  from  12  to  18  ft. 

The  engineer's  preliminary  estimate  of 
the  cost  of  doing  the  work  was  as  follows : 
Excavation    (sandy    loam,   average 

haul  1,000  ft.)  1,000  cu.  yds.  at  40c. $   400. 
Masonry,  concrete  or  rubble,  4  cu. 

yds  at  $6 24.00 

Vitrified  clay  pipe,   18  ins.,  26  lin. 

ft.,  at  $1 26.00 

Macadam     (6    in.     after     rolling), 

7480  sq.  yds.,  at  90c 6,732.00 

Unforseen  contingencies  10  per  cent      718.20 

Total $7,900.20 

The  actual  cost  of  the  road  was  as  fol- 
lows : 
2,524.26  tons  No.  I  and  2  stone  at 

0.495    $1,250.92 

354.50  No.  3  (screenings)  at  0.30, ,      106.82 

2.878.76  tons  freight  at  1.263 3.6.^7.36 

Demurrage    charges 186.00 

Total  cost  of  stone  delivered,  .$5,181.10 

Unloading  2,879  tons  stone $    117.40 

Hauling  2,879  tons  stone 55830 

Spreading  2,879  tons  stone 100.10 

Rolling  2.879  tons  stone 688.82 

Sprinkling  2,879  tons  stone 22.15 

Total  cost  of  stone  in  place.  . .  .$6,657.87 
1,771  cu.  yds.  e.xcavation  at  39.6c.. $   701.32 

Shaping    roadbed 74  80 

Masonry   (labor  and  materials)...        19-75 
Superintendence    227.50 

Grand    total $7,691.24 

This  is  equivalent  to  about  $7,500  a  mile 
for  a  macadam  road  averaging  13^^  ft. 
macadamized. 

The  wages  paid  were  very  low,  and  were 
as  follows  per  hour  : 

Laborer    10      cts. 

Single  team  with  driver 20      cts. 

Double  team  with   driver 40      cts. 

Roller   engineer 16  2-3  cts. 

Foreman    32%  cts. 

There  is  no  stone  in  this  part  of  Mary- 
land, so  it  was  brought  from  Pensylvania 
by  rail,  making  the  cost  delivered  nearly 
$2.30  per  ton.  Mr.  Crosby  informs  us  that 
the  stone  weighed  2,500  lbs.,  or  V/i  tons, 
per  cu.  yd.,  measured  loose.  Hence  a  cubic 
yard  of  the  loose  stone  cost  nearly  $2.87  de- 
livered on  cars,  which  is  a  high  price  to 
pay  for  stone,  and  accounts  in  large  meas- 
ure for  the  high  cost  of  the  macadam. 

The  holes  in  the  screen  were  2^/^,  ij^  and 
^  ins.  in  diameter,  the  stone  passing 
through  the  2^-in.  hole  being  No.   I,   and 


through  the  J^-in.  being  No.  3.  It  will  be 
noted  that  the  No.  3,  or  screenings,  con- 
stituted a  little  more  than  12%  of  the  total. 
The  stone  was  a  rather  soft  dolomitic 
limestone. 

The  stone  was  shoveled  from  the  cars  at 
a  cost  of  only  4.3  cts.  per  ton,  or  5.4  cts. 
per  cu.  yd.  It  was  hauled  an  average  dis- 
tance of  3,000  ft.  at  a  cost  of  19  cts,  per 
ton.  It  was  spread  at  a  cost  of  only  314 
cts,  per  ton.  Even  with  wages  at  10  cts. 
per  hour,  these  are  very  low  costs.  The 
rolling,  however,  was  very  expensive,  cost- 
ing 23.7  cts.  per  ton.  The  cost  of  rolling 
includes  not  only  wages  and  coal  but  an  al- 
lowance of  $3  a  day  for  the  use  of  the  roll- 
er, Mr,  Crosby  states  that  this  high  cost  is 
due  to  the  fact  that  the  steam  roller 
weighed  only  7  tons,  and  was  a  two-wheel- 
er, not  well  adapted  for  rolling  macadam. 
The  cost  of  rolling  of  course  includes  the 
cost  of  rolling  the  subgrade. 

The  sprinkling  was  an  unusually  low 
item  of  cost,  due,  Mr.  Crosby  writes,  to  the 
fact  that  there  were  frequent  rains  during 
the  work. 

Since  there  were  7,480  sq.  yds.  of  macad- 
am 6  ins.  thick,  and  since  it  required  2,879 
tons  of  stone,  there  were  0.385  tons  used 
per  sq.  yd.,  or  0.31  cu.  yds.  of  loose  stone 
per  sq.  yd.  If  the  macadam  was  6  ins. 
thick  (after  rolling),  it  must  have  required 
6X0.31  =  1.86  cu.  yds.  of  loose  stone  and 
screenings  to  make  I  cu.  yd.  of  macadam 
rolled  in  place.  The  usual  amount  is  sel- 
dom in  excess  of  1.6  cu.  yds.  of  loose  stone 
and  screens  per  cu.  yd.  of  macadam  (see 
Gillette's  "Handbook  of  Cost  Data,"  page 
139),  from  which  it  appears  evident  that 
the  actual  thickness  of  this  Mar>'land  road 
is  more  than  6  ins.  after  rolling,  or  that 
some  of  the  stone  was  forced  into  the  sub- 
grade  during  rolling. 

Considering  the  low  wages  and  the  fact 
that  the  average  haul  of  the  excavated  ma- 
terial was  only  about  1,000  ft.,  the  cost  of 
the  excavation  was  high,  being  39.6  cts. 
per  cu.  yd.,  exclusive  of  the  cost  of  shap- 
ing the  subgrade.  The  cost  of  this  shaping 
was  $7480.  which  is  equivalent  to  about 
1.3  cts.  per  sq.  yd.  of  macadam.  But  since 
the  graded  roadway  was  24  ft.  wide,  the 
cost  of  shaping  was  about  yi  ct.  per  sq.  yd. 
of  graded  roadway.  If  we  divide  this 
$74.80  by  the  1,771  cu.  yds.  of  grading  we 
get  4.2  cts.  per  cu.  yd.,  which  should  be 
added  to  the  39.6  cts.,  if  the  total  cost  of 
grading  and  shaping  the  subgrade  is  de- 
sired. Considering  the  low  wages  paid, 
this   was   a   high   cost   for   shaping.      (See 
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Gillette's  "Cost  Data,"  page  80.)  The 
grading  was  done  with  plows,  picks,  hand 
shovels  and  dump  carts. 

The  cost  per  square  yard  of  macadam  in 
place  may  be  summarized  as  follows : 

Per  Sq.  Yd. 
of  Macadam. 

0.385  tons  stone,  f.  o.  b.,  at  47  cts $0,181 

1^        "^        "        freight  at  $1.26 0.485 

"        demurrage    0.025 

"        "        "        unloaded  at  4.3  cts.  0.016 

hauled  at   19.0  cts..  0.074 

"        spread  at  3.5  cts...  0.013 

sprinkled   0.003 

rolled  at  23.7  cts . , .  0.092 

Total    0.889 

Excavation  0.C93 

Shaping   rordbed 0.013 

Superintendence     0.030 

Grand   total $1,025 

If  we  multiply  by  6  the  total  of  $0,889  per 

square  yard   we  have  $5,334,   which  is  the 

cost  per  cubic  yard  of  macadam  measured 

rolled  in  place. 

If  we  multiply  the  cost  per  ton  of  stone 

by  l'/4  we  have  the  cost  per  cubic  yard  of 

stone  measured  loose. 


Shipping    Contractors  Horses  in  Cars. 

We  understand  that  in  the  northwest  the 
railroads  receive  from  14  to  16  horses  to 
be  shipped  in  a  stock  car,  charging  the 
minimum  shipping  weight,  28,000  lbs.,  or 
an  average  per  horse  of  2,000  lbs.  A  30,- 
ooo-lbs.  capacity  car,  30  ft.  long,  would 
accommodate  this  number  of  horses  giving 
them  each  about  2  ft.   of  space. 

In  the  south  the  writer  has  been  accus- 
tomed to  ship  20  mules  in  a  car  paying 
for  the  actual  weight  of  the  mules.  The 
length  of  the  car  would  vary  from  30  to 
33  ft.,  thus  giving  a  little  over  ij^  ft.  of 
space  to  a  mule.  In  a  36-ft.  car  21  or  22 
mules  could  be  shipped. 

In  a  palace  stock  car  ranging  in  length 
from  54  to  57  ft.,  the  writer  has  shipped 
30  mules,  thus  giving  a  space  of  about  1.8 
ft.  per  mule.  A  few  horses  were  gener- 
ally shipped  with  the  mules,  but  horses 
cannot  be  crowded  as  much  as  mules  can, 
and  at  times  a  separate  stall  must  be  built 
for  a  valuable  horse  to  keep  the  mules 
from  crowding  or  injuring  it. 

In  loading  mules  into  a  car  a  well 
broken  horse  is  frequently  a  great  help, 
as  mules  will  follow  horses  as  a  rule,  and 
by  leading  in  the  horse,  several  mules  can 
be    taken   into   the   car    right   behind    him. 

When  it  is  realized  that  animals,  unless 
shipped  in  palace  stock  cars,  must  be  un- 
loaded on  a  long  journey  once  every  24 
hours,  so  as  to  be  fed  and  watered,  the 
help  of  a  horse  in  taking  the  mules  in 
and  out  of  a  car  is  of  great  assistance, 
and  saves  much  time.  Railroad  companies 
allow  at  least  one  care-taker  to  accom- 
pany a  shipment  of  horses  or  mules,  and 
he  is  a  busy  man  when  the  time  arrives 
for  feeding  the  stock. 

We  would  be  glad  to  receive  informa- 
tion from  our  readers  on  this  subject. 
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Methods  and  Costs;  Some  Old,  Some 
New. 

Expansion  Pipe  Joint. — E.xpansion 
joints  for  a  12  in,  cast  iron  pipe  exposed 
on  a  trestle  at  a  river  crossing  were 
made  as  follows:  The  pipe  around  and 
near  each  joint  was  covered  heavily 
with  North  Carolina  tar.  Heavy  canvas 
was  then  wrapped  around  tlie  tar  cover- 
ing, more  tar  applied,  and  finally  a  sec- 
ond layer  of  canvas  was  secured  by 
winding  wire  around  the  whole. 

Stopping  Leaks  in  Dams. — On  some 
of  the  European  canals,  the  old  methods 
of  stopping  leakage  in  moveable  dams 
by  means  of  canvas,  weeds,  etc.,  have 
been  replaced  by  using  ashes  or  hne 
gravel,  dropped  from  a  boat  along  the 
upstream  side.  The  currents  leaking 
through  draw  the  particles  into  the  crev- 
ices and  make  them  water  tight. 

Blasting  Off  Piles. — The  following 
method  was  used  in  cutting  off  piles 
under  water;  Rings  large  enough  to 
slip  over  the  pile  were  formed  of  tele- 
graph wire,  and  to  each  ring  was  attached 
in  three  separate  places,  half  sticks  of 
40  per  cent  dynamite,  with  a  percussion 
cap  in  each.  These  wire  rings  were  let 
fall  over  the  pile  with  sufficient  electric 
fuse  with  waterproof  insulation  to  reach 
the  river  bottom  and  were  then  connect- 
ed to  an  electric  battery.  The  piles  were 
all  cut  oil  clean  and  sharp  at  the  bot- 
tom. 

Platform  for  Masons. — The  stage  des- 
cribed below  was  used  by  the  masons  in 
lining  a  mine  shaft  with  brick  to  a  depth 
of  590  ft.  The  shaft  had  a  clear  diame- 
ter of  12,3  ft.  and  the  circular  stage  had 
a  diameter  of  11.97  ft.,  and  was  made 
with  two  hinged  flaps  at  the  side  and  an 
opening  through  which  passed  a  3^ 
ft.  pipe  for  ventilating  the  bottom  work- 
ings. The  stage  was  suspended  from 
four  pieces  of  rail,  built  into  the  upper 
part  of  the  shaft  by  four  SO  ft.  lengths 
of  chain,  followed  by  differential  pulley 
blocks  with  50  ft.  of  chain,  and  a  bot- 
tom length  of  10  ft.  of  chain.  The  stage 
was  shifted  by  four  men,  one  to  each 
tackle;  it  was  held  in  position  by  four 
bolts  shot  into  holes  left  in  the  brick 
work.  The  total  weight  of  the  stage 
was  about  one  ton.  The  cost  of  the 
four  differential  blocks  was  about  $210, 
while  the  saving,  as  compared  with  fixed 
staging,  was  said  to  be  nearly  $3.60  per 
foot  of  shaft. 

Swamp  Roads. — In  Scotland  the 
method  sometimes  adopted  in  the  con- 
struction of  wagon  roads  over  bogs  and 
marshes  is  to  distribute  the  weight  by 
means  of  a  good  layer  of  brush  and  by 
draining  the  surface.  The  drainage 
ditches  should  be  so  placed  as  not  to 
impair  the  sustaining  power  of  the  nat- 
ural crust  of  the  bng.  In  the  construc- 
tion of  these  roads  a  layer  of  brush  is 
placed  over  the  bog,  forming  a  mattress. 


On  top  of  this  brush  is  placed  material 
taken  from  the  side  ditches  and  on  top  of 
this  "blinding"  is  a  9  in.  layer  of  larger 
stone,  the  whole  being  topped  off  with 
S  in.  of  gravel  or  small  broken  stone.  A 
temporary  road  across  a  marsh  of  soft 
mud  covered  with  high  grass  was  built 
recently  in  the  following  manner:  Drift- 
wood was  placed  along  the  line  of  the 
proposed  road,  the  bottom  layer  of 
sticks  being  laid  lengthwise  and  the  top 
layer  crosswise.  High  marsh  grass  was 
then  cut  and  spread  over  the  timber,  and 
covered  with  earth,  and  the  road  was 
ready   for  use. 

Removing  Sticky  Material  From 
Dump  Cars. — In  excavating  for  a  foun- 
dation at  New  York  City  part  of  the 
spoil  was  dumped  into  seagoing  scows. 
The  spoil  was  conveyed  to  the  dock 
edge  in  3-yard  wooden  side-dump  cars 
and  loaded  by  means  of  a  stiff-leg  der- 
rick with  60  ft.  boom  seated  in  the  edge 
of  the  dock.  The  pivots  on  the  car 
trucks  were  removed  and  the  car  bodies 
used  as  boxes,  seated  flat  on  the  car 
floors,  from  which  they  were  lifted  and 
reversed  over  the  scows  by  four  chains 
attached  to  their  corners.  The  excavat- 
ed material  was  sticky  and  tenacious  and 
some  difficulty  was  encountered  in  get- 
ting the  cars  to  dump  clean.  This  trou- 
ble was  done  away  in  the  following 
manner:  The  original  dumping  arrange- 
ment of  the  cars  consisted  of  one  long 
side  hinged  by  bars  from  each  end  piv- 
oted in  the  centers  of  the  end  walls  and 
operated  by  hand  levers.  These  levers 
were  removed  and  the  lower  edgs  of  the 
hinged  sides  provided  with  latches  to 
lock  them  shut  and  with  rings  engaging 
the  hooks  of  two  of  the  hoisting  chains. 
In  dumping,  the  boxes  are  lifted  from 
the  cars  and  set  on  the  deck  of  the 
scow,  the  chains  slackened  and  the 
latches  opened.  When  the  hoist  is 
again  operated  the  chains  first  open  up 
the  revolving  side  and  then  lift  the  box, 
revolving  it  until  the  open  side  is  down 
and   all   the   contents   are   discharged. 


Carrying  Conduits  Over  Waterway. — 

In  constructing  a  ':onduit  system  for  elec- 
tric wires  it  became  necessary  to  cross 
a  small  waterway  under  a  bridge.  As 
the  bridge  was  old  and  liable  to  be  re- 
placed at  any  time,  the  duct  line  had  to 
be  placed  so  that  the  removal  of  the 
bridge  would  not  interfere  with  it.  Ac- 
cordingly four  ID  in.  channels  50  ft.  long 
were  secured  and  made  into  a  truss  with 
side  lattice  bars.  A  manhole  was  built 
at  one  side  of  the  bridge  and  a  pier  built 
at  one  end  of  the  manhole  as  a  part  of 
it.  The  manhole  foundation  rested  on 
12  ins.  of  concrete  reinforced  with  old 
rails.  A  concrete  pier,  6x8  by  4  ft.  thick 
was  built  on  the  other  side  of  the  bridge. 
The  channels  rested  on  these  two  piers 
entirely  independent  of  the  bridge  struc- 
ture.    The  ducts  were  then  laid  through 


the  truss,  and  both  enclosed  in  concrete, 
niaking  practically  a  reinforced  concrete 
beam. 

Driving  Sheet  Piling. — Sheet  piling 
made  of  8x16  in.  timber,  35  ft.  long,  with 
iplined  joints,  was  driven  through  12  ft. 
of  water  to  enclose  the  concrete  walls 
of  a  5x20  ft.  conduit,  120  ft.  long.  The 
piling  was  driven  by  a  2,400-lb.  hammer, 
in  leads,  carried  on  a  20x20  ft.  rolling 
platform,  the  platform  track  parallel  to 
the  conduit  being  spiked  to  transverse 
ties  projecting  far  enough  beyond  the 
outer  rail  to  bolt  to  the  upper  outside 
waling  piece.  The  inner  waling  piece 
was  blocked  out  from  it  and  rigidly 
braced.  In  this  way  the  driver  was  cen- 
tered on  the  line  of  piling  and  could  be 
moved  forward  without  adjustment.  In 
connection  with  the  work  it  was  neces- 
sary to  construct  a  cofferdam  for  the  in- 
take, so  when  the  conduit  had  been  com- 
pleted the  pile  drivers  were  dismantled 
and  the  leads  mounted  on  pairs  of  trans- 
verse cantilever  beams  overhanging  op- 
posite sides  of  a  scow.  The  scow  was 
towed  to  position  and  double  lines  of 
12x12  in.  sheet  piling,  with  a  maximum 
length  of  50  ft.,  driven  from  the  coffer- 
dam. Sufficient  overhang  was  given  the 
leads,  so  that  the  piles  could  be  driven 
in  advance,  thus  forming  a  track  on 
which  they  could  be  supported  and 
moved  forward  beyond  the  initial  posi- 
tion of  the  scow.  The  sides  of  the  cof- 
ferdam were  60  ft.  long,  and  after  they 
had  been  completed  the  pile  drivers  were 
set  transversely  on  the  scow,  so  as  to 
drive  the  end  piles.  In  order  to  hold  the 
piles  while  driving  they  were  connected 
to  the  leads  with  bolts  engaging  sliding 
plates.  To  overcome  the  cramping  of 
the  piles  under  the  blows,  a  special  bolt, 
having  a  right-angled  piece  of  iron 
welded  to  it  was  used  to  form  a  vertical 
seat  on  the  rear  face  of  the  pile.  The 
horizontal  position  of  the  bolt  was  ex- 
tended through  the  leads  and  a  nut  on  it 
engaged  a  vertical  bearing  plate  sliding 
on  the  leads  with  moderate  clearance. 
Three  bolts  in  each  pile  held  it  accurate- 
ly in  position,  and  were  successfully  re- 
moved from  the  rear  as  the  pile  was 
driven. 


According  to  a  statement  of  expenditure 
just  published,  the  Panama  C.inal  has  cost 
the  American  Government  $34,449,000  up 
to  Dec.  31,  igo6.  The  bulk  of  this  expen- 
diture was  the  $50,000,000  to  the  French 
company  and  the  Pr.nama  Government  for 
canal  property,  right  of  way  and  franchises. 
Other  expenditures  were :  Material  and 
supplies,  $3,449,022;  general  administration. 
$1,124,226;  .government  and  sanitation,  $4,- 
,-^81,089;  construction  and  engineering.- $9,- 
729.534.  Other  expenses  include  $12,138,- 
S52  under  the  head  of  plant,  which  includes 
rolling  stocks,  machinery,  second  main 
track  on  Isthmus,  buildings  and  zone  water 
works. 
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A  Machine,  Run  by  a  5  H.  P.  Motor 
or   Gasoline   Engine,  for  Tapping 

Water  Mains  Under  Pressure. 
We  illustrate  herewith  a  novel  and  effec- 
tive device  for  tapping  a  water  main,  under 
pressure,  by  means  of  power  driven  ma- 
chine, instead  of  by  hand.  The  illustration 
shows  the  tapping  machine  with  a  5  H.P. 
gasoline  engine  attached,  but  it  is  also  used 
with  an  electric  motor.  The  machine  will 
tap  any  main  from  10  to  48  ins.  in  diame- 
ter, for  a  connection  with  a  ID  to  24-in. 
pipe.  By  means  of  a  crown  saw,  the  ma- 
chine cuts  out  the  circular  piece  from  the 
water  main,  working  within  a  w'ater-tight 
chamber,  and  then  removes  the  disc 
through     a     gate    valve.      The    illustration 


A  Device  for  Cleaning  Conveyor  Belts 

Compressed  air  for  removing  wet  and 
sticky  materials  from  belt  conveyers  has 
been  found  effective  when  the  usual  method 
depending  upon  the  use  of  brushes  has 
failed.  The  device  illustrated  in  the 
sketches  here  shown  has  for  some  time 
been  in  use  at  the  Cananea  Consolidated 
Copper  Company's  works  at  Cananea,  So- 
nora,  Mexico,  and  at  the  Old  Dominion 
Copper  Mining  and  Smelting  Company's 
plant  at  Globe,  Arizona.  As  far  as  known, 
all  credit  for  the  method  and  its  applica- 
tion is  due  Charles  F.  Shelby,  superintend- 
ent of  the  reduction  division  of  the  Cana- 
nea Consolidated  Copper  Company. 

The  device  depends  upon   the  impact  of 


BOOK  REVIEWS. 
A  New  Paving  Specification. 

SPECIinCATIONS  FOR  STREET  ROAD- 
WAY PAVEMENTS— By  S.  Whlnerj-,  M. 
Am.  Soc.  C.  E. :  New  York,  The  Engineer- 
ing News  Publishing  Co.;  Paper  6x9  Ins.; 
pp.   56;    50   cts. 

This  pamphlet  contains  a  set  of  standard 
specifications  covering  all  the  commonly 
used  pavements  and  their  foundations.  Not 
only  are  the  specifications  well  prepared 
and  carefully  worded,  but  they  contain  foot 
notes  explaining  the  reasons  for  adopting 
certain  clauses  and  suggestions  as  to  modi- 
fications that  may  be  desirable  under  spe- 
cial conditions.  The  first  part  of  the 
pamphlet  contains  general  clauses  govern- 
ing contract  work,  and  is  then  followed  by 


Machine  for  Tapping  Water  Mains  Under  Pressure. 


shows  how  the  machine  is  fastened  to  the 
pipe  by  means  of  a  split  sleeve,  the  halves 
of  which  are  bolted  together.  This  sleeve 
has  a  special  flanged  joint,  and  is  ar- 
ranged so  that  cement  is  used  instead  of 
lead  for  filling  the  space  between  the  sleeve 
and  the  main  pipe.  A  quarter-inch  lead 
gasket  is  placed  between  the  joint  faces  of 
the  sleeve. 

With  this  ingenious  device  it  becomes  un- 
necessary to  shut  off  the  w^ater  to  tap  a 
main,  and,  since  it  is  operated  by  power, 
the  work  is  cheaply  and  quickly  done.  It 
is  made  by  the  Water  Works  Equipment 
Co.,  180  Broadway,  New  York  City,  fron; 
whom  further  information  may  be  obtained. 


Construction  work  has  already  been 
started  for  the  International  Japanese  Ex- 
hibition which  is  to  be  held  in  Tokyo  next 
year.  The  total  cost  of  the  exhibition  has 
been  estimated  at  $10,000,000;  one-half  of 
this  sum  has  been  set  aside  by  the  gov- 
ernment, while  the  remainder  has  been 
subscribed  by  private  citizens.  The  exhi- 
bition is  to  open  April  l  and  will  last  un- 
til Oct.  15.  Some  of  the  principal  e.xhibits 
will  be  of  a  scientific  character. 


compressed  air;  the  method  of  application 
is  clearly  shown  in  the  sketches.  Air  un- 
der a  pressure  of  90  pounds  is  brought  to 
the  belt  at  a  point  immediately  below  the 
return  pulley.  The  pipe  is  provided  with 
i/i6-in.  holes  spaced  by  ^-in.  centers,  on 
the  side  opposite  the  belt  and  extending 
the  entire  width.  The  force  of  the  air  es- 
caping through  the  i/i6-in.  holes  effectually 
clears  the  surface  of  the  conveyor. — En- 
gineering and  Mining  Journal. 

The  consumption  of  air  would  be  great 


a  section  on  concrete  foundations.  The  fol- 
lowing are  the  different  kinds  of  pave- 
ments for  which  specifications  are  given : 
.A.sphalt,  rock  asphalt,  block  asphalt,  granite 
block,  brick,  wood  block,  and  brief  specifi- 
cations for  experimental  or  untried  pave- 
ments. Nothing  is  said  about  macadam, 
nor  about  any  of  the  patented  pavements. 

Engineers  will  be  inclined  to  criticise 
certain  sections  of  these  specifications,  but 
this  is  only  natural,  since  there  is  such  a 
wide    diversity   of   opinion    on    subjects   of 


Device  for  Cleaning  Conveyor  Belts. 


if  the  use  of  this  device  was  continuous, 
but  inasmuch  as  it  is  only  used  a  few  min- 
utes at  a  time  and  at  intervals,  this  is  a 
matter  of  minor  importance. 


this  kind.  We  note,  for  example,  that  the 
author  prohibits  the  plowing  of  the  sub- 
grade  where  the  depth  of  the  earth  to  be 
removed  is  less  than  6  ins.,  and  he  sped- 
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iies  tli.it  in  no  case  ninsi  tlic  plowing  be  al- 
lowed to  penetrate  within  I  in.  of  the  siib- 
Rradc.  While  this  provision  may  be  justi- 
licd  where  the  sub-grade  is  not  to  be  rolled 
with  a  grooved  roller,  or  with  a  petrolithio 
rolling  tamper,  it  is  certainly  not  justified 
where  rolling  with  these  tools  is  to  be  done. 
In  the  use  of  the  petrolithic  tamper,  for  ex- 
ample, the  practice  is  to  plow  6  ins.  below 
the  sub-grade,  and  then  to  tamp  these  6 
ins.  thoroughly,  the  projecting  prongs  of 
the  tamper  penetrating  through  the  plowed 
soil  and  compacting  the  earth  from  th^' 
bottom  up.  It  would  seem  that  this  meth- 
od of  preparing  sub-grades  is  far  prefera- 
ble to  any  other,  particularly  in  view  of  the 
fact  that  natural  soU  is  never  as  compact 
as  it  can  be  made  under  such  tamping. 

We  note  that  the  author  recommends  the 
laying  of  asphalt  blocks  on  edge  wherever 
the  traffic  is  heavy.  This  seems  to  us  a 
wholly  unnecessary  provision,  since  asphalt 
block  on  edge  gives  a  depth  of  6  ins.  When 
asphalt  blocks  have  worn  down  an  average 
of  more  than  i  in.,  they  will  be  found  to 
have  w'orn  into  pot  holes,  requiring  the  en- 
tire renewal  of  the  blocks.  Hence  the  life 
■of  the  pavement  is  not  measured  by  its  to- 
tal thickness.  .A.sphalt  blocks  laid  .flatwise 
are  becoming  very  popular  on  many  resi- 
dential streets  in  New  York  City,  and  we 
see  no  good  reason  why  they  should  be 
specified  to  be  laid  on  edge. 

An  examination  of  the  clauses  relating  to 
block  asphalt  pavements  fails  to  disclose  a 
definite  requirement  as  to  whether  the 
blocks  are  to  be  laid  on  edge  or  flatwise, 
although  the  method  of  laying  is  discussed 
in  a  foot  note. 

Taking  the  specifications  as  a  whole,  it 
would  be  hard  to  find  a  more  satisfactory 
set  of.  standard  specifications  for  paving 
work. 


Various  improvements  arc  projected  to 
the  North  Sea  Ship  Canal  at  Amsterdam, 
in  Holland,  necessitated  by  the  develop- 
ment of  the  trade  and  shipping  of  that 
Netherlands  port.  The  improvements  in- 
clude the  building  of  a  second  and  larger 
lock  Et  Ymuiden,  the  lighting  by  electric- 
ity of  the  North  Sea  Canal  for  night  traf- 
fic, the  deepening  and  widening  of  the 
canal,  and  the  lighting  of  the  interior  of 
the  harbor  in  the  direction  of  the  Orange 
locks. 


A  report  to  the  Canadian  Government 
on  the  progress  of  construction  on  the 
flrand  Trunk  Pacific  Ry.  up  to  the  end  of 
August  shows  that  the  steel  had  been  laid 
for  124  miles  westward  from  Portage  la 
Prairie,  of  which  87  miles  is  ballasted,  one- 
fifth  of  the  grading  between  Winnipeg  and 
Portage  la  Prairie  is  completed,  while  from 
the  latter  point  to  Saskntoon  85  per  cent 
is  finished.  The  coinpany  has  1,100  men 
and  800  teams  at  work  on  the  462  miles 
between   Winnipeg   and    Saskatoon. 


Catalogs  Worth  Having. 
Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  If  anything 
not  described  in  our  columns  is  wanted  tell 
us  its  name,  otherwise  just  send  us  the 
numbers  of  the  catalogs  wanted,  with  your 
name,  on  a  postal  card,  and  we  will  for- 
ward the  request  to  the  manufacturers,  thus 
enabling  us  to  give  them  indisputable  proof 
that  our  readers  are  interested  in  their 
products.  You  will  confer  a  favor  on  us, 
theiefore,  if  you  will  order  your  catalogs 
through  us. 

No.  03,')6.  Expanded  Metal. — Expanded 
Metal  Engineeiing  Co.,  253,  Bill  Ave.  New 
Yoik.    N.    Y. 

The  extended  use  of  expanded  metal  for 
reinforcing  concrete  and  the  favor  with 
which  it  has  been  received  by  engineers  are 
well  illustrated  by  the  character  and  scope 
of  the  contents  of  this  pamphlet.  'J"he  pam- 
phlet gives,  first.  ,a  description  of  expanded 
metal  and  its  characleiistics  as  a  s.\'stem 
of  reinfoi  cement.  This  is  followed  by  a 
laige  number  of  drawings  showing  tyi>ical 
forms  of  floor  and  slab  construction  of  con- 
crete and  expanded  metal,  expanded  metal 
lath,  partition  construction,  column  fire- 
proofing,  etc..  are  all  considered.  One  of 
the  most  interesting  portions  of  the  pam- 
plilet  consists  of  a  large  number  of  half 
tones  and  line  drawings  showing  structures 
in  which  expanded  metal  has  been  used  as 
a  1  einforcement.  The  pamphlet  closes  with 
a  theoretical  discussion  of  reinforced  con- 
crete beams  and  slabs. 

No.  0357.  Turbine  Pumps. — Tacony  Iron 
Company.     Philadelphia.    Pa. 

This  pamphlet  is  really  a  set  of  directions 
for  the  installation  of  turbine  pumps.  The 
several  styles  of  pumps  ai  e  described  and 
then  tables,  diagrams  and  illustrations  are 
given  to  show  how  each  should  be  installed 
to  secure  the  best  lesults.  There  is  also 
an  interesting  argument  intended  to  show 
the  superiority  of  turbine  pumps  over  reci- 
procating pumps. 

No.  0358.  Turbine  Pumps. — The  Watson- 
Stillman  Company.  New   York.  N.  Y. 

This  pamphlet-  describes  and  illustrates  in 
detail  the  constructions  of  the  above  named 
company's  "Twinvolute"  Tui  bine  Pump.  The 
Illustrations  are  line  drawings  and  the  Uif- 
feient  parts  are  lettered  and  described  in 
the  text.  In  addition  to  the  descriptive 
matter  the  pamphlet  contains  a  number 
of  pages  of  tables  giving  economic  ratings 
of  pumps,  capacity  of  puinps  of  different 
sizes  and  of  theoretical  horse  power.  The 
pamphlet  is  geneially  well  gotten  up  and  is 
well  worth  securing. 

No.  0359.  Locomotives. — Am.erican  Loco- 
motive Co.,   New   Y'ork.   N.   Y'. 

This  pamphlet  is  devoted  to  the  Frairie 
type  of  locomotive,  as  built  by  the  company 
named.  As  in  previous  pamphlets  of  this 
series  the  different  locomotives  are  illus- 
trated on  one  page  and  on  the  opposite  page 
are  given  the  rates,  dimensions,  etc..  of  the 
locomotive  illustrated.  In  addition  to  the 
halftone  illustrations  are  a  number  of  line 
drawings  showing  typical  sections  and  ele- 
vations of  the  Prairie  type  of  locomotive. 
The   pamphlet    is   excellently   printed. 

No.  0360.  Concrete  Block  Machine. — Bran- 
dell  Concrete  Block  Machine  Company,  Chi- 
cago.   111. 

The  block  machine  described  in  this 
pamphlet  is  of  the  face  down,  horizontal 
core  type.  Halftones  are  given  illustrating 
the  machine  in  its  various  positions  and  the 
text  describes  the  constiuction  and  opera- 
tion of  the  machine  in  some  detail.  There 
are  a  number  of  illustrations  of  concrete 
blocks  manufactured  by  this  machine.  Fig- 
ures are  given  showing  the  cost  of  con- 
crete block  making,  and  there  are  a  number 
of   recipes  for   coloring   cvmcrete   blocks. 

No.  0361.  Grinding  and  Polishinq  Machin- 
ery.— Builders'  Irtm  Foundry.  l:'i-o\"idence. 
R.    I. 

This  Is  the  catalog  and  price  list  of  the 
various  styles  of  polishing  and  grinding 
machines  handled  by  the  firm  named.  Inter- 
siiersed  with  the  regular  catalog  matter 
there  are  a  number  of  bright  detail  de- 
scriptions of  special  machines  and  special 
appliances  for  grinding  and  polishing  ma- 
chinery. 

No.  0362.  Concrete  Mixer. — Chicago  Con- 
i-rete  Mixer  Co..  20  South  Canal  St..  Chi- 
cago.   111. 

The  concrete  mixer  described  and  Illus- 
trated in  this  pamphlet  Is  .a  cylindrical  drum 
machine    with     Inside    mixing    blades.       The 


machine  discharges  without  tilting,  and  will 
discharge  cither  the  whole  or  a  part  of  Its 
batch  at  a  time.  The  pamphlet  gives  a 
fairly  good  description  of  the  constiuction 
of  the  machine  and  tables  of  weights,  capac- 
ities,   etc. 

No.  0303.  Well  Drilling  Tools. — American 
Well    ■V\'oik8.    Aurora,    111. 

Tills  pamphlet  describes  and  Illustrates  the 
full  line  of  well  building  tools  manufac- 
tured by  the  company  above  named.  The 
tools  comprise  complete  outfits  for  well 
drilling,  including  engines,  boilers,  etc.,  as 
well  as  lists  of  the  various  small  tools  used 
in  well  drilling  work.  Sizes  and  dimensions 
are    given    of    all    the    tools    mentioned. 

No.  0364.  Toxement.— Toch  Bros.,  320 
Fifth    Ave.,    New    York,    N.    Y. 

This  little  pamphlet  ghes  the  result  of  a 
number  of  experiments  made  to  show  the 
water-proofing  value  of  Toxement.  This  ma- 
terial Is  intended  to  be  mixed  with  the  dry 
cement  before  the  sand  and  aggregate  are 
added  and  Is  claimed  to  be  absolutely  harm- 
less in  its  effect  upon  the  mixed  concrete. 


Personals. 

Mr.  Robert  Gray  has  been  elected  City  En- 
gineer of  Bristol,  Va. 

Mr.  C.  E.  Grafton  has  opened  an  offlce 
at  New  Cumberland,  W.  Va.,  for  consulting 
practice   in    civil   and    mining   engineering. 

Mr.  H.  P.  Boardman  has  resigned  his  po- 
sition as  engineer  of  branch  canals  for  the 
Sanitary  i>istrict  of  Chicago,  and  has  ac- 
cepted a  position  as  Professor  of  Civil  En- 
gineering in   the   University  of  Nevada. 

Mr.  E.  E.  Fitzpatrick,  formerly  General 
Foreman  for  Doyle  &  Schwartz  on  sewer 
construction  at  Wichita.  Kan.  has  accepted 
a  position  as  Superintendent  of  Construction 
on  the  sewer  being  built  at  Winfield,   Kan. 

Mr.  W.  G.  Blerd.  formerly  General  Man- 
ager of  the  Panama  Railroad,  has  accepted 
a  position  with  the  New  Y'ork.  New  Haven 
&  Hartford  Railroad,  under  Mr.  John  F. 
Stevens,  formerly  Chief  Engineer  of  the 
Panama   Canal. 

Mr.  Furnam  J.  Stout,  General  Manager  of 
the  Lake  Shore  Electric  Road,  died  Septem- 
l:er  15,  at  Toledo.  O.  He  is  said  to  have 
been  the  first  to  apply  steam  railroad  meth- 
ods to  the  management  of  an  electric  inter- 
urban   railway. 

Mr.  S.  A.  .Jordan  has  been  appointed  Di- 
vision Engineer  of  the  Philadelphia  Division 
of  the  Baltimore  &  Ohio  Railroad,  succeed- 
ing Mr.  A.  A.  Miller,  resigned.  .Mr.  E.  V. 
Smith  succeeds  Mr.  .Jordan  as  Engineer  of 
the  Cleveland  Division. 

Mr.  J.  B.  Myers  has  been  appointed  Div- 
slon  Engineer  of  the  Cumberland  Division  of 
the  Ealtimore  &  Ohio  Railioad.  succeeding 
.Mr.  .J.  R.  Leighty.  resignej.  .Mr.  P.  H.  Pet- 
rie  succeeds  Mr.  JMyerG  as  Engineer  of  the 
Slienandoah    Dlvlsioii. 

Mr.  A.  M.  MulUnix.  of  Fort  Worth.  Tex.. 
Superintendent  of  Bridges  and  Buildings  of 
the  Fort  Worth  &  Denver  City  Ry.,  died 
September  15,  at  Denver.  Colo.,  where  he 
had  gone  to  recuperate  from  a  recent  at- 
tack of  pneumonia.     He   was  49  years  old. 

Mr.  Howard  ICgleston,  for  some  time  resi- 
dent engineer  on  the  Key  West  extension  of 
the  Florida  East  Coa.st  Ry.,  has  left  that 
company  and  taken  a  sinrllar  position  on  the 
line  now  being  constructed  by  Southern  Pa- 
cific Interests  from  Gu,a>'nias,  Mexico,  down 
the  Pacific  slope  to  the  city  of  Guadalajara, 
Mexico. 

Mr.  M.  L.  Minter  has  resigned  his  position 
as  Itesident  Engineer  of  the  Galveston  Ter- 
minal Co.,  and  has  accepted  a  position  as 
Engineer  of  the  Galveston  Wharf  Co.,  Gal- 
veston, Tex.  He  succeeds  Mr.  C.  S.  Corrl- 
gan.  who  has  accepted  a  position  with  the 
Y'ankton  &  Southern  Ry..  in  charge  of  sur- 
ve\-s    in    Texas. 

Rear  .\dmlral  .John  G.  Walker,  U.  S.  N., 
resigned,  died  suddenh-  September  15,  at 
York  Reach.  Me.  Admii-al  Walker  was 
chairman  of  the  isthmian  Canal  Commission, 
appointed  In  1S97  by  President  McKIniey.  He 
then  favored  the  Nicaraguan  route,  but 
when  the  French  company  offered  all  Its 
works  on  the  Isthmus  of  Panama  for  $40,- 
000.000,  Admiral  Walker  reported  in  favor 
of   the    Pan.anta   route. 

At  the  opening  exercises  of  Lehigh  Uni- 
versity on  September  IS,  the  following 
changes  in  the  facult.v  of  that  Institution 
were  announced:  Mr.  P.  B.  de  Schwelnitz 
to  be  professor  of  machine  desitrn  in  the 
department  of  mechanical  ongineorlng.  Mr. 
R.  H.  Heck,  promoted  fi'<'»m  assistant  pro- 
fessor of  mechanical  engineering,  to  profes- 
sor of  experimental  engineering.  Mr.  F.  P. 
McKibhen  to  be  professor  of  Civil  Engineer- 
ing. Mr.  W.  B.  Schober.  assistant  profes- 
sor of  chemistr.v,  to  be  full  professor  in  that 
department. 


Sciitcniber  25,  1907. 
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BIDS  ASKED, 
Bridges. 

Memphis.    Mo Sept.  IS 

Denver.    Colo Sept.  11 

Bluelield.    W.    Va. Sept.  25 

Cincinnati.     O Sept.  25 

Chicago.    Ill Sept.  25 

Oakland.    Cal Sept.  11 

Lancaster,     Pa      Sept.  IS 

Santiago.     Chile     July    17 

South    Bend,    Ind Sept.  25 

Monticello.     Ind Sept.  25 

Guthrie,     Okla Sept.     4 

Spring    Valley;    111 Sept.  25 

Ashtabula,     O Sept.  25 

Evansville,    Ind Sept.  25 

1-ergus    Falls.    Minn Sept.  18 

New    York.    N.    Y Sept.  25 

^^■iiIiamsport.     Ind Sept.  25 

Indianapolis.    Ind Sept.  25 

Indianapolis.    Ind Sept.  25 

Salem.    Ind Sept.  11 

Warren,    O Sept.  18 

Vevay .    Ind Sept.  18 

Vicksburg.     Miss Sept.  18 

Rushville.    Ind Sept.  25 

Tipton.    Ind Sept.  25 

Hammond.    Ind Sept.  25 

Crown    Point.    Ind Sept.  25 

Kentlnnd,    Ind Sept.  25 

Hairisljurg.     Pa Sept.  18 

Delphi.    Ind Sept.  18 

Vicksburg.    Miss Sept.  18 

Summit.    Pa Sept.  25 

Hamilton.    O Sept.  25 

Fargo.    N.    Dak Sept.  25 

Houston,     Tex Sept.  25 

Bellefontaine,     O Sept.  25 

Los    Angeles,    Cal Sept.  11 

Fredericton.    N.    B Sept.  IS 

Dunrea.     Man Sept.     4 

Erie.    Kan Sept.  18 

Fort  Logan  Roots.   Ark Sept.  25 

Canton.    China    Sept.     4 

Buildings 

Manitowoc.     'Wis Sept.  IS 

Muscatine,    la Sept.  11 

Riverside.    Cal Sept.  11 

New    York.     N.     Y Sept.  18 

Hesperus.  Cal Sept.  11 

Louisville.     Kv Sept.  18 

Fort    Ethan    Allen.    Vt Sept.  18 

South    Sharon,    Pa Sept.  18 

Selma,    Ala Aug.    28 

West    Point.    N.    Y Sept.  11 

West    Haverstraw,    N.    Y.    ..Sept.  18 

Vincennes.    Ind Sept.  IS 

New   York.   N.    Y Sept.  25 

Philadelphia.     Pa Sept.  25 

Brooklyn,    N.    T Sept.  25 

New   York,   N.   Y Sept.  25 

Clearfield.     Pa ' Sept.  25 

Eau    Claire,    Wis Aug.    28 

Pensacola.     Fla Aug.    21 

Indianapolis,    Ind Sept.     4 

Indianapolis,    Ind Sept.     i 

Albion.    N.    Y Sept.  25 

Newark.     N.     J Sept.  25 

Bavonne.   N.    J Sepi.  11 

Saiem,     Mass Sept.  25 

New    Orleans.    La Sept.  11 

Mount  Healthy.   O Sept.  IS 

Xat.    Soldiers'    Home.    Cal. .  .Sept.  25 

Baltimore.    Md Aug.    28 

Fort   Slocum.   N.   Y Sept.  18 

Fort    Flagler,    Wash Sept.  25 

Philadelphia.     Pa Sept.  25 

Decatur.     Ind Sept.  25 

Fort    Rosecrans.    Cal Sept.  25 

Paoli.     Ind Sept.  25 

Washington,    D.    C Sept.  25 
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Oct.    12.  Pre.s.Mtt,    Ariz Sept.  18 

Oct.    14.  San    1 'i.  L:n.    Cal Sept.  11 

Oct     15.   l,a.s   .Aiiiina.s.    Colo Sept.  25 

Oct.    15.  Los  Ansilcs,    Cal Sept.  25 

Oct.    16.  Springfield.    O Sept.  IX 

Oct.    16.  Harri.sburg.     Pa Sept.  25 

Oct.    17.  Peoria.  Ill Sept.  11 

Oct.    17.   Fort    McPheison,    Ga Sept.  25 

Oct.    IS.  Montenallo.     Ala Sept.  18 

Oct.    IS.  Denver.    Colo Sept.  25 

Oct.    21.  Des   Moines,    la Sept   11 

Oct.    21.  Milwaukee,    Wis Sept.  18 

Oct.    22.  Secaucus.    N.    J Sept.  25 

Oct.    30.  Teire    Haute.    Ind Sept.  IS 

Oct.    30.  Atlanta,     Cia Sept.  25 

Nov.     5.   Bloomrield,    Ind Sepl    IS 

Nov.    5.  Bloomfield.     Ind Sept.  25 

Nov.    9.  Las    Anim.is.    ('nlo Sept.  25 

Roads  aad  Streets. 

Sept.  25.  University    Heights.    Ind.     ..Sept.  18 

Sept.  25.  Richmond.    Ind Sept   IS 

Sept.  25.  Harrisburg.    Pa Sept.  18 

Sept.  26.  Danville.    Ill Sept.  11 

Sept.  26.  Fort   Wayne.   Ind Sept.  18 

Sept.  26.  Bluffton.     Ind Sept.  18 

Sept.  26.  Kansas   City.    Mo Sept.  18 

Sept.  26.  St.    Paul.    Minn Sept.  IS 

Sept.  26.  New   York.   N.   Y Sept.  18 

Sept.  27.  Milwaukee,    Wis Sept.  25 

Sept.  27.  New   York.    N.    Y Sept.  25 

Sept.  27.  Toledo.     O Sept.  25 

Sept,  27.  Mount    Healthv.    O Sept.  25 

Sept.  28.  Manassas,    Va Sept.  11 

Sept.  28.  Vincennes.  Ind Sept.  11 

Sept.  28.  Greencastle,    Ind Sept.  IS 

Sept.  2S.  Foit  Adams.    R.    I Sept.  25 

Sept.  30.  New   York,    N.   Y Sept.  IS 

Sept.  30.  Indianapolis,     Ind Sept.  25 

Sept.  30.  Milwaukee.    Wis Sept.  25 

Sept.  30.  Kansas   Citv.    Mo Sept.  25 

Sept.  30.  St.    Paul.    Minn Sept.  25 

Sept.  30.  Boston,     Mass Sept.  25 

Se;)t.  30.  Boston,     Mass Sept.  25 

Sept.  30.  Syracuse.    N.    Y Sept.  25 

Sept.  30.  Devil's  Lake,    N.    Dak Sept.  25 

Sept.  30.  Montpelier.     Ind Sept.  25 

Oct.      1.  Billings,    Mont Sept.  11 

Oct.      I.Durham.    N.    C Sept.  18 

Oct.      1.  Fort   Sam    Houston.    Tex Sept.  IS 

Oct.      1.  Belleville.    N.    J Sept    ''T, 

Oct.      1.   Fort  Adams,    R.   I Sept.  25 

Oct.      1.  Reserve.    Pa Sept.  25 

Oct.      1.  Boston.     Mass Sept.  25 

Oct.      2.  Brooklyn.    N.    Y Sept.  25 

Oct.      2.  Millvale.    Pa Sept.  25 

Oct.      2.  Spencer.     Ind Scot.  25 

Oct.      2.  Chicago.     Ill Seijt.  25 

Oct.      3.  Harrisburg.    Pa Sept.  IS 

Oct.      3.  New    Y'ork.   N.    Y Sept.  25 

Oct.      3.  Nortii    Braddock,    Pa Sept.  25 

Oct.      S.Cleveland.    O Sept.  IS 

Oct.      7.  Salem.   Ind Sept    11 

Oct.      7.  Hartford    City,   Ind Sept.  18 

Oct.      7.  Kenosha.    Wis Sept.  18 

Oct.      7.  Columbus.     Ind Sept.  25 

Oct.      7.  Sullivan.    Ind Sept.  25 

Oct.      7.  Decatur.     Ind Sept.  25 

Oct.      7.  Brookside.     Ind Soot.  25 

Oct.      8.  Vincennes.    Ind Sept.  11 

Oct.      8.  Covington.     Ind Sept.  18 

Oct.      S.  Monticello.    Ind Sept.  25  ' 

Oct.      S.St.    Louis.    Mo Sept.  25 

Oct.      8.  Crawfordsville.     Ind Sept.  25 

Oct.      8.  Palatka.     Fla Sept.  25 

Oct.      S.Portland.    Ind Sept.  25 

Oct.      8.  Logansport.    Ind Sept.  25 

Oct.      9.  Harrisburg.    Pa Sept.  IS 

Oct.      9.  Bluffton.    Ind Sept.  25 

Oct.    10.  Harrisburg.     Pa Sept.  IS 

Oct.    10.  Harrisburg.    Pa Sept.  25 

Oct,    11.  E^id.    Okla Sept.  25 

Oct.    11.  Cincinnati.    O Sept.  25 

Oct.    12.  Fort   Wayne.   Ind Sept.  25 

Oct  14.   Sunman.  Ind Sept.  11 

Oct.    15.  Oscala.    Fla Sept.  25 

Oct.    21.  Logansport.     Ind Sept.  25 

Sewers. 

Sept.  25.  Brooklyn.   N.   Y Sept.  18 

Sept.  25.  Richmond.    Ind Sept.  18 

Sept.  25.  Chicago  Heights.    Ill Sept.  25 

Sept.  26.  New   York,    N.   Y Sept.  IS 

Sept.  27.  Delaware,    O Sept.  11 

Sept.  27.  North   Chicago.  Ill Sept.  11 

Sept.  30.  New   York.    N.    Y Sept.  18 

Sept.  30.  Washington.  D.  C Sept.  18 

Sept.  30.  Seymour.     Ind Sept.  18 

Sept.  30.  Drayton,    N.    Dak Sept.  IS 

Sept.  30.  Steubenville.    O Sept.  18 

Sept.  30.  Toledo.     O Sept.  25 

Sept.  30.  St.    Paul.    Minn Sept.  25 

Sept.  30.  Cedar  Rapids,   la Sept.  25 

Sept.  30.  Grand   Forks.    N.   Dak Sept.  25 

Oct. ..  1.  Cadillac.   Mich Sept.  11 

Oct.      1.  Paducah.  Ky Sept.  11 

Oct.      1.  Des   Moires.   Ta Sept.  18 

Oct.      1.   New   York,    N.   Y Sept.  25 

Oit.      I.Milwaukee.     Wis Sept.  25 

Oct.      1.   Sewicklev.     Pa Sept.  25 

Oct.      1.  West  New   York.   N.  J Sept.  25 

Oct.      1.  Troy.    N.   Y Sept.  25 

Oct.      1.  Newark.    N.    J Sept.  25 

Oct.      1.  Paducah     Ky Sept.  25 

Oct.      I.Jasper     .A.Ia Sept.  25 

Oct.      2.  Salem.    Mass Sept.  IS 
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Oct.      2.  Milwaukee.     Wis Sent.  25 

Oct.      2.  Millvale.    Pa Sept.  25 

Oct.      2.  Mingo   Junction.    O Sept.  25 

Oct.      2.  Fort   Bayard,   N.   Mex Sept.  25 

Oct.      2.  Fort   Crook,    Neb Sept.  25 

Oct.      3.  Fort  Dade.  Fla Sept   11 

Oct.      3.  St.    Paul,    Minn Sept.  25 

Oct.      3.  Berwyn,    111 Sept.  25 

Oct.      5.  Bisbee,   Ariz Sept.  18 

Oct.      7.  Linton,    Ind Sept.  25 

Oct.      7.  Rome.    N.    Y Sept.  25 

Oct.      7.  Vicksburg,    Miss Sept.  25 

Oct.      14.  Carthage.     Mo Sept.  25 

Oct.    23.  Whiterocks,     I'tah Sept.  25 

Water  Supply. 

Sept.  25.  Rome.    N.    Y Sept    11 

Sept.  25.  Highlands.    N.    J Sept.  11 

Sept.  25.  Summit.    Ill Sept    11 

Sept.  25.  Fort   Morgan.   Ala Sept.  11 

Sept.  25.  Chicago.     Ill Sept.  18 

Sept.  25.  Elkins.    W.    Va Sept.  18 

Sept.  25.  Provincetown.     Mass Sept   "5 

Sept.  26.  Fort   Barrancas.  Fla Sept.  11 

Sept.  27.  Washington.    D.    C Sept.     4 

Sept.  27.  Hesperus,    Colo Sepl.  11 

Sept.  27.  Madison,    Wis Sept.  18 

Sept.  2S.  Manassas,    Va Sept    11 

Sept.  28.  Fort    Ethan    Allen,    Vt Sept.  18 

Sept.  30.  Wilmington.   Del Sept.  11 

Sept.  30.  Fiemont,    Netr.    Sept.  18 

Sept.  30.  Beaver    City,    Neb     Sept.  18 

Sept.  30.  Duquoin.    Ill Sent.  25 

Sept.  30.  Oakland,     Cal Sept   25 

Sept.  30.  Grand    Forks.    N.    Dak Sept.  25 

Sept.  30.  Cedar    Rapids,    la Sept.  25 

Sept.  30.  Detroit.     Minn Sept  25 

Oct.      4.  South     Bend.     Ind Sept.  25 

Oct.      7.  Canon    City,    Colo Sept.  25 

Oct.      9.  Fort  Caswell,   N.   C Sept   18 

Oct.      9.  Fargo,    N.    Dak Sept.  25 

Oct.    10.  Primghar.    la Sept.  18 

Oct.    10.  Fort  Du    Pont.   Del Sept   18 

Oct.    23.  Atlanta.     Ga Sept.  18  . 

Miscellaaeous. 

Sept.  25.  Reading,   Pa., 

-     ,   „^    „  Subway.  Sept.  11 

Sept.  25.  Vancouver   Barracks,   Wash 

„     ^   „„    „  Coal   Sheds.    Scale.  Sept.  11 

Sept.  26.  Fort    Dupont.    Delaware    City.    Del. 

c     .   „,    ..,         ^  Freight   Wharf,    Sept.     4 

Sept.  26.  Fort  Dupont,   Del.. 

e,     ,   „„      ,  Wharf   Work,  Sept.  11 

Sept.  26.  New  York,  N.   Y., 

„     .   „„    ^.  Track     Work.  Sept.  IS 

Sept.  26.  Newark.    N.   J.. 

Garbage  Disposal.  Sept.  IS 
Sept.  27.  Pittsburg,   Pa.. 

„  Monument,   Sept.  11 

Sept.  27.  New   York,   N.    Y., 

„„    „  Pier   Extension,  Sept.  18 

Sept.  28.  San   Francisco.   Cal., 

Wharf,  Sept.  18 
Sept.  30.  Washington,    D.    C. 

Search   Light    Outfit,   Aug.      7 
Sept.  30.  Cmcinnati,   O., 

Dredge,  Sept.  11 
Sept.  30.  Philadelphia,    Pa., 
^  .      ,    „.  Dredge,  Sept.  11 

Oct.     1.  Winnipeg,    Man.. 

Hydro-Electric    Station,    Sept.     4 
Oct.      1.  Fort  Dade,    Fla.. 

Wire  Fence.  Sept.  11 
Oct.      2.  W'ilkesbarre,  Pa., 

Walls.  Sept.  25 
Oct.      3.  Wilmington.    Del.. 

Stone  Jetties.  Sept.  11 
Oct.      3.  New  York,    N.   Y.. 

Stone  Wall,  Sept.  30 
Oct.       3.  Brooklyn,  N.  Y., 

^  Fence,  Sept.  30 

Oct.      3.  Boston.  Mass., 

Subway   Enlargement.  Sept.  25 
Oct.     5.  Franklin    Shoals,   Ark., 

Lock  and   Dam,   Aug.      7 
Oct.     5.  Mobile,   Ala.. 

Locks   and   Dams.    Aug.    14 
Oct.      5.  Mobile.  Ala., 

Locks  and  Dams,  Sept.  11 
Oct.     5.  Vicksburg.    Miss.. 

Lock  and   Dam,   Aug.    14 
Oct.      7.  Toledo.   O.. 

Riprap  Wall.  Sept.  18 
Oct.      7.  New  Orleans,  La., 

Flagstaff,  Sept.  18 
Oct.      9.  Asbury   Park.    N.    J 

Jetties.  Sept.  25 
Oct.    14.  Cincinnati.   O.. 

Concrete  Wall.  Etc.,  Sept.  25 
Oct.    21.  Louisville.    Ky.. 

Steel  Barges,  Sept.  25 
Oct.    25.  Charleston,   S.  C, 

Dredge,  Sept  25 
Oct.    31.  Mobile,  Ala.. 

Snagboat.  Sept  11 
Nov.  15.  Charleston,  S.  C, 

Street  Lighting,  Sept  11 

Excavation,  Earth  and  Rock. 

Sept.  26.  San   Francisco.   Cal., 

Dredging,  Sept  11 
Sept.  27.  Cerro  Gordo,   111.. 

Ditch     Work.  Sept.  18 
Sept.  30    New    York.    N.    Y.. 

Dredging   and   Rock   Removal.    Sept     4 
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Sept.  30.  Boston,    Mass.. 

Dredging,  Sept.  11 
Sept.  30.  Charleston,    Miss., 

Ditch  Work,  SepL  II 
Sept.  30.  Marinette,   Wis. 

Ditch   Work,  Sept.  25 
Oct.      1.  Onawa,   Ia.,° 

Ditch,  Sept.  i;i 
Oct.      2.  Kails,    Pa., 

Dike,  Sept.  25 
Oct.     7.  Detroit,    Mich., 

Excavating,    Sept     < 
Oct.      8.  Muscatine,   la., 

Ditch  Work,  Sept.  18 
Oct.     8.  Detroit,    Mich., 

Dredging,    Sept     4 
Oct.      9.  Jacksonville,   Fla.. 

Dredging,  Sept.  18 
Oct.     10.  Peterboro,    Ont., 

Canal.   Sept.     i 
Oct.    10.  Jacksonville.   Fla., 

Rock    Removal,  Sept.  IS 
Oct.    10.  Washington,    D.    C, 

Dredging,   Jetty  Work,  Sept  18 
Oct.    10.  Jersey  Cliy,   N.  J., 

Grading.  Sept.  25 
Oct    12.  Rlverton,    Ala., 

Excavation,  Riprap,  Sept.  IS 
Oct.  15.    Esthervllle,    la.. 

Ditch    Work,  Sept.  25 
Oct.    17.  Albany,  N.  T., 

Dredging,  Sept.  25 
Oct.    22.  St   Paul,  Minn., 

Dredging,  Sept.  25 
Oct.    25.  Ivanhoe.  Minn. 

Ditch    Work.  Sept.  25 

Materials.  Machines.  Supplies. Tools  Etc 

F.e:.t  25.  Washington,    D.    C 

Macliinery,    Sept.     4 
.•^te  .t  26.  New   York,    N.    Y., 

Fence,    Lumber,    Etc..  Sept.  18 
Sept.  26.  Newark,  N.   J., 

Fire   Hose.  Sept.  25 
Sept.  27.  Milwaukee,   Wis., 

Special   Castings,  Sept.  25 
!V  )t.  30.  Cincinnati.   O., 

Dredging,    Sept     4 
IV  >t.  30.  Los   Angeles.    Cal.,   Water 

Pipe   and   Pumping   Machinery,    Sept.     4 
3t  ft  30.  West    Point,    N.    Y., 

Gas   and   Electric    Fixtures,   Sept.     4 
3'pt  30.  New   London.    Conn., 

Generating  Sets,  Sept.  11 
B  pt  30.  Rochester,   N.    Y., 

Electric  Plant,  Sept  11 
Sept.  30.  Portsmouth,  Va., 

Paving  Brick,  Sept.  25 
Sept.  30.  New  York.   N.   Y 

Hose,   Play  Pipes,  Sept.  25 
C   t.      1.  Mare  Island.   Cal.. 

Brick.    Pump,   Etc..  Sept.  11 
Oct.      1.  New  York,  N.  Y.. 

Pipe.  Machinery,  Etc.,  Sept.  25 
Oct      1.  Portsmouth,    N.    H 

Profiling  Machine.   Timber,   Etc.  Sept.  25 
Oct.      1.  Jefferson  Barracks,  Mo., 

Boilers,  Sept.  25 
Oct.      1.  Indian  Head.  Md., 

Crane,    Hoist,  Sept.  25. 
Oct.      1.  Annapolis,   Md., 

Tram   Cars,  Sept.  25 
Oct.      1.  JelTersonviUe,  Ind., 

Hose.  Sept  25 
Oct.      1.  Pensacola,    Fla., 

Bunk   Cells.  Sept.  25 
Oct      2.  Baltimore,    Md., 

Pig  Lead,  Sept  25 

<  St.      4.  Jacksonville.   Fla., 

Generator,  Etc.,  Sept  11 
>  ct.      6.  Washington,    D.   C. 

Launch.   Hammers,  Bolts,  etc.,  Sept.  11 

<  ct      6.  Kewanee.    III.. 

Pumping   Equipment,  Sept.  18 
Oct      5.  St.    Louis,    Mo., 

Steamboat,  Sept.  25 
Oct.      5.  Union,   W.  Va., 

Pipe,  Etc.,  Sept  25 
Oct.      7.  Los  Angeles.   Cal.. 

Cement   Machinery,  Sept.  25 
Oct.      8.  New  York,   N.   Y.. 

Broken   Stone.  Sept  25 
Oct.    14.  Washington,   D.   C. 

Dynamite.   Timber,    Etc.,  Sept.  25 
'•let.     15.  Honolulu,    T.    H., 

Materials.    Sept.     4 
Oct    15.  Puget  Sound.   Wash., 

Timber.    Bolts,    Etc.  Sept  25 
Oct    15.  Mare  Island.  Cal.. 

Timber,  Tools,  Etc.,   Sept.  25 
Oct.    21.  Louisville,   Ky.. 

Dump   Scows,  Sept.  25 

BIDS  ASKED. 
Bridges. 

Bi  is  are  asked  on  following  work,  the 
Dole  a  being  arranged  alphabetically  by 
states: 

Fort  Logan  H.  Roots,  Ark.— Until  Oct.  17, 
by  the  Quartermaster,  for  constructing  2- 
pipe  concrete  road  culvert  here. 

Chicago,  III. — Until  11  a.  m..  Sept.  28.  by 
John   J.   Hanberg,   Commissioner  Pub.   Wks., 


('il>'  Hall,  for  building  sub  and  superstructure 
of   Stmth  Ashland   Ave.   temporary   bi  Idge. 

Sprlngvalley,  111. — Until  4  p.  m..  Del.  1,  by 
Anton  Fill. III.  City  Cleik.  for  bvillding  Ice 
breakt-r  and  protection  pier-  and  driving  pile 
booms  on  oast  side  of  Illinois  River  ])ler: 
also  for  completion  of  protection  pier  on 
west  side. 

Crown  Point,  Ind. — Until  Oct.  7,  by  Chas. 
A.  Jdhnson.  Cuunly  Auditor,  for  construction 
concritc   arch   on  Cedar   Lake   Road. 

Evansvllle,    Ind I"ntil    Oct.    2.    hy    Harry 

Stlnson.  Countj-  Auditor,  for  constructing 
Ihrcc    icinliirccd    ouiicrele  bi  idges. 

Hammond,  Ind. — Until  Oct.  7,  by  Chas.  A. 
Johnson.  County  Auditor.  Crown  Point,  Ind.. 
for  sub  and  superstructure  and  machinery 
for  swing  bildge  over  Calumet  River  at  Co- 
lumbia   Ave..    Hammond. 

Indianapolis,  Ind. — Until  10  a.  m.,  Oct.  5, 
by  County  Commissioners  for  constructing  2 
bridges  and   5  culverts. 

Kentland,  Ind.— Until  1  p.  m.,  Oct.  7,  by 
County  Commissioners,  for  construction  of 
apprijuches   to   Stonehill   bridge. 

Montlcello,  Ind. — Until  noon,  Sept.  30,  by 
County  Commissioners,  for  constructing  7 
bridge  supei  structures  and  stone  abutments 
for   12  bridges. 

Rushvllle,  Ind.— Until  2  p.  m.,  Oct  7.  by 
County  Commissioners,  for  constructing  2 
concrete  bridges. 

South  Bend,  Ind.— Until  11  a.  m..  Sept.  30. 
by  Countj'  Commissioners  for  constructing  5 
concrete   culverts. 

Tipton,  Ind. — Until  1  p.  m.,  Oct.  7,  by 
Count.v  Commissioners,  for  bridge  top,  Tur- 
key   Creek    ditch,    near   Windfall. 

Williamsport,  Ind. — Until  1  p.  m  ,  Oct.  3. 
by  County  Commissioners,  for  constructing 
steel  and  concrete  bridge. 

New  York,  N.  Y. — Until  2  p.  m.,  Oct.  3. 
by  James  W.  Stevenson,  Commissioner  of 
Bridges.  13  Park  Row.  for  constructing  Mad- 
ison Ave.  bridge  over  Harlem  River.  Securi- 
ty requiied  is  $250,000. 

Fargo,  N.  Dak. — Until  noon.  Oct.  S,  by 
Aitliur  G.  Lewis,  County  Auditor,  for  con- 
structing two  20  foot  bridges,  a  40  foot 
bridge,  a  90  foot  bridge  and  a  100  foot 
bridge. 

Ashtabula,  O. — Until  Oct.  2,  by  County 
Auditor.  Jefferson.  C.  for  constructing  re- 
inforced   concrete    bridge. 

Cincinnati,  O. — Until  noon.  Sept.  27.  by 
Fred  Dreihs.  Clerk  County  Commissioners, 
for  constructing,  under  Specifications  No. 
661,  concrete  box  culvert  in  Millcreek  Town- 
ship. 

Hamilton,  O.— Until  10  a.  m..  Oct.  8,  by 
Chr.  Pabst,  County  Auditor,  for  construct- 
ing  bridge   over   Two   Mile   Creek. 

Bellefontalne,  O. — Until  1  p.  m..  Oct  14. 
b>-  county  commissioners,  for  constructing  G7 
ft.    span  steel  bridge  on  concrete  abutments. 

Summit  (P.  O.  Spartansburg),  Pa. — Until 
8  p.  m.,  Oct.  8.  hy  Koad  Commissioners,  for 
small  concrete  bridge.   . 

Houston,  Tex. — Until  noon,  Oct.  10.  by 
County  Auditor,  for  constructing  bridge  to 
cost  about  $20,000  over  San  Jacinto  River 
on   Houston  and  Crosby  Road. 

Bluefield,  W.  Va.— Until  Sept  27,  by  J.  T. 
Akers.  Clerk  Suiier\'isors.  for  constiucting 
concrete   bridge   on   Locust   St. 


Buildings. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Fort  Rosecrans,  Cal. — Until  noon.  Oct.  7. 
by  Lieut.  B.  11.  L.  Williams,  Q.  M.,  for 
frame  boat  house  for  submarine  mine  boats. 

Los  Angeles,  Cal. — Until  2  p.  m.,  Oct.  15. 
by  C.  G.  Keyes.  County  Clerk,  for  kitchen 
building  and  extension  to  nuises'  home  at 
County   Hospital. 

National  Soldiers'  Home,  Cal. — Until  noon. 
Oct.  5.  by  T.  J.  Cochrane.  Treasurer  Pacific 
Blanch,  N.  H.  D.  V.  S.,  Soldiers'  Home,  for 
construction  of  combination  dining  hall  and 
kitchen. 

Las  Animas,  Colo. — Until  10  a.  m.,  Oct.  15. 
by  Bureau  Supplies  and  Accounts.  Wash- 
ington. D,  C.  for  constructing  bakery  and 
laundry  buildings  at  Naval  hospital.  New 
Fort    Lyons,    Las  Animas. 

Las  Animas,  Colo. — Until  11  a.  m..  Nov. 
9,  Bureau  Yards  and  Docks.  Washington.  D. 
C,  for  power  plant,  building  and  machinery 
at  U.  S.  Naval  Hospital,  New  Fort  Lynn, 
Colo. 

Denver,  Colo.— Until  3  p.  m.,  Oct  18.  by 
James  Knox  Taylor,  Supervising  Architect, 
Washington,  D.  C  for  extension,  etc.,  to  U. 
S.   Post  Office  at  Denver. 


Washington,  D.  C— Until  2  p.  m.,  Oct  10. 
by  llcniard  R.  Green.  Supei  Intendent  of 
Construcllon  of  Buildings  for  National  Mu- 
seum. Library  of  Congiess,  for  furnishing 
delivering,  and  erecting  In  place  complete, 
the  large  metal,  wood,  and  plate  glass  win- 
dows icfiulred  for  the  new  National  Mu- 
,seum   Building. 

Atlanta,  Ga. — Until  3  p.  m..  Oct.  30,  by 
James  Knox  Taylor.  Supervising  Architect. 
Washington,  l>.  C.  for  construcllon.  Includ- 
ing plumbing  of  superstructure  of  U.  S.  Post 
Office  at  Atlanta. 

Fort  McPherson,  Ga. — Until  11  a.  m.,  Oct. 
17,  by  Lieut  W.  E.  Holllday,  Q.  M.,  for  con- 
stiuctlon.  piumbitig  and  electric  wiring  of 
one  brick  stable  for  76  animals  and  construc- 
tion   of    flame   wagon    shed. 

Clearfield,  la.— Until  Sept  30.  by  W.  M 
Long.  Sec\..  for  erection  of  high  school 
building  to  cost  $18,000.  O.  A.  Hoagland. 
Arch..    Chariton,    la. 

Bloomfield,  Ind. — Until  2  p.  m..  Nov.  5,  by 
County  Commissioners,  for  new  jail  cell 
house. 

Decatur,  Ind. — Until  10  a.  m..  Oct  7,  by 
County  Commissioners,  for  installing  steam 
heat    iilant   in  county   jail. 

Paoll,  Ind.— Until  2  p.  m.,  Oct.  8.  by 
County  Commissioners,  for  repairs  to  court 
house. 

Salem,  Mass. — Until  7  p.  m.,  Oct.  8.  by 
the  Mayor,  for  erection  of  new  high  school 
building.  Kllham  &  Hopkins  Archts.,  9 
Paik  St..  Boston  .Mass.  Bids  are  also  asked 
for  heating  and  ventilating  and  installing 
electric  power  plant  in  the  school.  Geo. 
Huey.   Engineer,    7  Water  St.,    Boston,   Mass. 

Newark,  N.  J.— Until  2  p.  m.,  Oct.  1,  by 
County  Freeholders,  for  plumbing  work  at 
Essex  County  Prison,  for  alterations  of  fire- 
proof stairs  in  old  hospital  for  ins.nne  at 
Overtrrook,  and  for  installation  of  new  boiler 
and  hot  water  equipment  at  Essex  County 
Prison  buildings.  Hurd  &  Sutton.  Archs.. 
818    Union    Bldg.,    Newark. 

Secaucus,  N.  J. — Until  8  p.  m.,  Oct  22.  by 
F.  D.  Boulanger.  Borough  Clerk,  for  erection 
of  borough  hall.  lock-up  and  fire  house. 
Chas.  F.  Long,  Arch..  1  Montgomery  St.. 
Jersey  City. 

Albion,  N.  v.— Until  1  p.  m.,  Oct  1,  by 
Jane  L.  Armstrong.  President  Board  of 
Managers,  for  construction,  including  heat- 
ing, plumbing  and  electric  woik  for  one 
cottage  for  inmates  at  Western  House  of 
Refuge  for  Women.  Albion.  G.  L.  Heins. 
State  Architect.  Albany.   N.   Y. 

Brooklyn,  N.  Y.— Until  2:30  p.  m..  Sept  30. 
by  Robeit  W.  Hebberd.  Commissioner  of 
Charities,  foot  of  E,  26th  St..  New  Yoik,  for 
erection  of  Conev  Island  Hospital.  Surety 
required  is  $120,000.  Helmie  &  Hulberty. 
Archts..   lao   Montague   St.,    Brooklyn. 

New  York,  N.  V.— Until  11  a.  m..  Sept.  30. 
by  Joseph  Bermel.  President  Queens  Bor- 
ough. Long  Island  City,  for  building  public 
comfort  station.     Secuiity   requited   is   $5,000. 

New  York.  N.  Y.— Until  11  a.  m..  Sept.  30, 
by  C  B.  J.  Snvder.  Superintendent  of  School 
Buildings,  Park  Ave.  and  59th  St.,  for  (1) 
installing  heating  and  ventilating  appartus. 
Public  School  41:  (2)  installing  electric 
equipment.  Public  School  59:  and  (3)  instal- 
ling heating  and  ventilating  and  electric  gen- 
erating apparatus  and  electric  elevator  in 
the  Parental  School.  Flusliing.  Borough  of 
Queens.     Security  required  for  (3)   is  $50,000. 

Philadelphia,  Pa.— Until  11  a.  m.,  Oct  7, 
by  Lt.  Col.  F.  G.  Hodgson.  Q.  M..  26th  St 
and  Gray's  Ferry  Road,  for  additions  and  al- 
terations to  certain  buildings  at  Philadel- 
phia   depot   of   Q.    M.    Department. 

Fort  Flagler,  Wash. — Until  11:30  a.  m..  Oct 
7.  by  Lieut.  H.  S.  Miller.  Q.  M.,  for  base- 
ment under  Q.   M.   storehouse. 

Philadelphia,  Pa.— Until  noon.  Sept.  30,  by 
Joseph  S.  Neff.  Director  Public  Health.  City 
Hall,  for  alterations  and  additions  to  toilet 
rooms,  women's  nervous  and  women's  out 
wards  and  the  construction  of  one-story 
brick  toilet  room  on  the  side  of  each  tower. 
Philadelphia  General  Hospital. 

Harrisburg,  Pa. — Until  noon.  Oct.  16,  by 
H.  L.  Otth.  State  Lunatic  Asylum,  for  erec- 
tion of  two  buildings.  J.  Dempwolf.,  Archt.. 
York,   Pa. 

Roads  and  Streets 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Ocala,  Fla.— Until  Oct.  15.  by  H.  C.  Sis- 
trunU.  City  Clerk,  for  14.900  square  yards 
vitrified    brick    paving. 

Palatka,  Fla.— Until  Oct.  8.  by  E.  S.  CriU. 
Chairman  Bond  Trustees,  for  grading  area 
of  22.S00  square  yards,  furnish  and  lay  9,- 
857  lin.  feet  granite  curbing  and  22.805  square 
yards  vitrified  brick  or  block  pavement. 
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Chicago,  III.— Until  10:15  a.  m..  Oct.  2,  hy 
Ora  E.  Chai)in.  Secy.  Bd.  Local  Impiove- 
ments.  City  Hall,  for  six  contracts  for  street 
Improvements. 

Bluffton,  Ind. — Until  10;30  a.  m.,  Oct.  9, 
by  C.  D.  Brineman,  County  Auditor,  for  2 
gravel  ro.ids  in  Lancaster  and  Jefferson 
Townships. 

Indianapolis,  Ind.— Until  10  a.  m..  Sept.  30. 
by  Boaid  of  I'uLilic  Works,  for  4  contracts 
for  grading  and  paving  roadways  and  1  con- 
tract for  grading  and  paving  sidewalks. 

Brookslde,  Ind.— Until  1  p.  m.,  Oct.  7,  by 
Chailes  Miller.  County  Auditor.  for  con- 
structing highway  2  miles  and  3.573  feet 
long. 

Columbus,  Ind.— Until  7:30  p.  m.,  Oct.  7, 
by  Common  Council,  for  grading,  graveling 
and    making  cement   walks  and    curtjs. 

Decatur,  Ind. — Until  10  a.  m.,  Oct.  7.  by 
C.  D.  Lewton,  County  Auditor,  for  cement 
sidewalk. 

Crawfordsvllle,  Ind. — Until  1  p.  m..  Oct.  8. 
by  B.  F.  Carmin.  County  Auditor,  for  13.250 
feet  of  bioken  stone  road  in  Brown  Town- 
ship. 

Fort  Wayne,  Ind. — Until  10  a.  m..  Oct. 
12,  by  Geo.  \V.  Lindemuth.  County  Auditor, 
for  6  ono  ft.  of  macadam  road  In  Monroe 
Township. 

Logansport,  Ind. — Until  10  a.  m.,  Oct.  8, 
by  Geo.  W.  Cann,  County  Auditor,  for  gravel 
road    In   Jackson    Township. 

Logansport,  Ind. — Until  10  a.  m..  Oct.  21. 
by  Geo.  W.  Cann.  County  Auditor,  for  gravel 
roads  known  as  Rice   Road. 

Montlcello,  Ind.— Until  noon.  Oct.  8.  by 
J.  L.  Ackeiman.  County  Auditor,  for  gravel 
roads  in  Praiiie.  Monon  and  Jackson  Town- 
ships. 

Montpelier,  Ind.— Until  8  p.  m.,  Sept.  30, 
bv  Common  Council,  for  cement  walks  on 
Windsor   Si. 

Portland,  Ind.— Until  10  a.  m.,  Oct.  8.  try 
County  Commissioners  for  constructing  15 
gravel  roads. 

Spencer,  Ind.— Until  noon.  Oct.  2,  by  Geo. 
O  Mitten,  County  Auditor,  for  1  1-6  mile 
of  pike   road    in    Jennings  Township. 

Sullivan,  Ind.— Until  noon.  Oct.  7.  by  E.  E. 
Russell.  County  Auditor,  for  3  gravel  roads, 
30.6SO  feet    long,    in    Haddon   Township. 

Boston.  Mass. — Until  noon,  Oct.  1,  by  Bos- 
ton Tiunsit  Commission.  15  Beacon  St..  for 
relaving  about  2.000  sq.  yds.  of  gianite  block 
paving  on  conciete  ^ase  with  pitch  and 
peblle  joints  nt  vnrinus  points  over  or  near 
the  Washington  St.    tunnel. 

Boston,  Mass. — Until  noon,  Sept.  30.  by 
James  H.  Dm  le,  Superintendent  of  Streets, 
City  Hall  for  constructing  macadam  road- 
ways on  Speedwell  St..  Dorchester,  Kilton 
St..  Dorchestei.  Bayswater  St.,  East  Boston, 
and  Rockledge  St.,   Roxbury. 

Boston,  IV.ass. — Until  noon.  Sept.  30.  by 
William  Jacksnn.  City  Engineer.  City  Hall, 
for  paving  and  regulating  Northern  Ave.  and 
Sleeper   St.,    East   Boston. 

St.  Paul,  Minn.— Until  2  p.  m..  Sept.  30, 
by  R.  L.  Gorman  Clerk  Bd.  Pub.  Wks..  tor 
paving  alie>-  in   Block    11. 

Kansas  City,  Mo. — Until  3  p.  m..  Sept.  30. 
by  Frank  P.  Gos=aid,  Secy.  Park  Commis- 
sioners, for  4  contracts  for  constructing  arti- 
ficial stone  curb  and  gutter. 

St.  Louis,  Mo.— Until  nocn.  Oct.  8.  by  W. 
B.  Drvden,  Secy.  Board  Public  Improve- 
ments,'for  36  contracts  for  street  work. 

Belleville,  N.  J.— Until  8:30  p.  m..  Oct.  1. 
bv  Thos.  J.  Breen.  Chairman  Township 
Committee,  for  constructing  sidewalks.  J. 
H.  Francisco,  Engineer,  751  Broad  St...  Ne- 
wark,  N.    J. 

Brooklyn,  N.  Y.— Until  11  a.  m.,  Oct.  2,  by 
Bird  S.  Cdler.  Borough  President,  for  16 
contracts   for   street   improvements. 

New/  York,  N.  Y.— Until  11  a.  m.,  Sept.  27, 
hy  Henrv  S.  Thompson.  Commissioner  Pub- 
lic Wo^ks.  for  45  contracts  tor  street  im- 
provement  work. 

New  York,  N.  Y.— Until  3  p.  m..  Oct.  3, 
hy  Park  Board.  Arsenal  Bldg.,  Central  Park, 
for  regulating,  grading,  laying  walk  pave- 
ment of  Portland  cement  and  iJoing  other 
work  upon  and  adjacent  to  the  site  of  the 
old  engine  house  in  City  Hall  Parle.  Secur- 
ity required    is  fl,400. 

Syracuse,  N.  Y.— Until  1:30  p.  m..  Sept.  30, 
for  23   contracts  for  sidewalk   construction. 

Devils  Lake,  N.  Dak. — Until  noon.  Sept. 
30.  by  Ole  PK-ratnss.  City  Auditor,  for  con- 
structing   sidewalk. 

Cincinnati,  O. — Until  noon.  Oct.  11.  by  Fred 
Dreihs.  Cle- k  County  Commissioners  for  im- 
provement, under  Specifications  No.  600, 
Hog  Back   road. 

Enid.  Okia— Until  noon.  Oct.  11,  by  E.  R. 
Lee,  City  Clerk,  for  grading,  curbing,  etc., 
and     constructing    11.500     sq.    yds.     asphalt 


pavement.  C.  II.  Sexton.  City  Engineer. 
Ollicial  advertisement  will  be  found  else- 
where in    this  issue. 

Mount  Healthy,  O. — Until  noon,  Sept.  27, 
by  Frank  \^■illiams(.^n,  Village  Clerk,  for 
constructing  cement  sidewalks  on  Second  St. 
and   Joseph   St. 

Toledo,  O. — Until  noon,  Sept.  27,  by  Rey- 
nold Voit.  Secy.  Bd.  Pub.  Wks.,  tor  ma- 
cadamizing  Oregon    Road. 

Harrlsburg,  Pa.— Until  Oct.  10.  by  State 
Highway  Department,  for  constructing  11,- 
100  ft.  of  road  in  Greenburn  Borough,  Lacka- 
wanna  County. 

Reserve,  Pa. — Until  noon  Oct.  1.  by  Trum- 
ble  &  Miller,  Engineeis,  Pittsburg,  Pa.,  for 
building  load  in  Reserve  Townslilp,  Alle- 
gheny   County. 

Mlllvale,  Pa.— Until  Oct.  2,  by  Borough 
Council,   for   paving. 

Fort  Adams,  R.  I.— Until  10  a.  m..  Oct.  1, 
by  Capt.  W.  C.  Metcalf.  Q.  M.,  200  Thames 
St.,  Newjiort.  for  repairs  of  roads,  con- 
struction gutters,  cement  walks,   etc. 

Fort  /dams,  R.  I.— Until  10  a.  m.,  Sept. 
28,  by  Capt.  W.  C.  Metcalf.  Q.  M.,  209 
Thames  St..  Newport.  R.  I.,  for  granolithic 
walk   along  post  exchange  building. 

Milwaukee,  Wis. — Until  10:30  a  m..  Sept. 
27.  by  (-"has.  J.  Poelsch.  Chairman  Boaid 
Pub.  'wks.,  for  brick  sidewalks  in  front  of 
two   fire  engine  houses. 

Milwaukee,  Wis,— Until  10:30  a.  m..  Sept. 
30.  by  Charles  J.  Poetsch.  Chairman  Bd. 
Pub.  Wks.,  for  grading  and  macadamizing 
Chambers  St.;  also  for  macadamizing  Mab- 
bett  Ave. 

Sewers, 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Jasper,  Ala. — Until  Oct.  1.  by  Mayor  and 
Council,  for  installing  $15,000  sanitary  sew- 
er system.  P.  Byrne,  Engineer,  Birming- 
ham,  Ala. 

Berwyn,  III. — Until  8  p.  m,,  Oct.  3,  by  R. 
F.  Ste\ens,  Secy.  Bd.  Local  Improvements, 
for  constructing  pipe  sewer  to  cost  about 
$4,909. 

Chicago  Heights,  III. — Until  8  p.  m..  Sept. 
25,  by  John  Gravelot.  Clk,  Bd.  Local  im- 
provements, for  conslrtiction  of  sewage  dis- 
posal plant  and  sanitarj'  sewer  s,\stem.  The 
official  advertisement  oppeared  in  our  issue 
of  Sept.  18. 

Linton,  Ind. — Until  4  p.  m.,  Oct,  7,  by 
Flank  Spelberg,  City  Clerk,  for  sanitary 
sewer  systein.  consisting  of  13  miles  of 
sewer  and  disposal  plant.  Estimated  cost  is 
$64,800. 

Cedar  Rapids,  la. — Until  10  a.  m.,  Sept. 
30,  by  F.  W.  Barta,  Chairman  Public  Im- 
provement Committee,  for  constructing  7 
foot   bi  ick   storm   sewer. 

Paducah,  Ky. — Until  3  p.  m.,  Oct.  1.  by 
L.  A.  Washington,  City  Engineer,  for  lateral 
connections   in   Sewer   District   No.  2. 

St.  Paul,  Minn, — Until  2  p.  m..  Oct.  3. 
by  R.  L.  Gorman,  Clk.  Bd..  Pub.  Wks.,  tor 
sewer  in  Goff  Ave, 

St.  Paul.  Minn.— Until  2  p.  m.,  Sept.  30, 
by  R.  L.  Gorman,  Clk.  Bd.  Pub.  Wks.,  tor 
constructing  sewer   in   Fianklin  Ave. 

Vicksburg,  Miss. — Until  7:30  p.  m..  Oct.  7, 
by  H.  J.  '1  rowbridge.  City  Clerk,  for  storm 
sewer  in   South   Washington   St. 

Carthage,  Mo. — Until  4  p.  m.,  Oct,  14.  by 
Wm.  Kol.lman.  City  Engineer,  for  furnishing 
all  materials  and  constructing  complete 
3.258  ft.  of  S-in.  and  410  ft.  of  10-in.  sewers, 
with    manholes,    flush    tanks,   etc. 

Fort  Crook,  Neb. — Until  10  a.  m..  Oct.  2, 
by  Maj.  Thomas  Cruse.  Q,  M..  Omaha,  Neb., 
for    10   inch   sewer   at    Fort   Crook. 

Fort  Bayard,  N.  Mex. — Until  11  a.  m.,  Oct. 
2.  by  Capt.  S.  P.  Vestal,  Q.  M..  for  addi- 
tional work  in  connection  with  sewage  puri- 
fication plant. 

Newark,  N.  Y.— Until  10  a.  m..  Oct.  1,  by 
Board  of  Managers,  for  sewage  disposal 
plant  for  New  York  Stale  Custodial  Asylum. 
Newark.  G.  L.  Heins.  State  Architect,  Al- 
bany. N.  T. 

Troy,  N,  Y. — Until  Oct.  1,  by  Common 
Council,  for  sewer  in  alley  between  Locust 
and  Maple  Aves. 

New  York,  N.  Y.— Until  11  a.  m.,  Oct.  1, 
by  Louis  F.  Haffen.  President  Bronx  Bor- 
ough, 177th  St.  and  Park  Ave.,  for  complet- 
ing contract  abandoned  by  Wm.  J.  Flanagan 
for  constructing  storm  relief  tunnel  sewer 
from  Webster  Ave.  sewer  to  Harlem  Kiver. 
Security    required    is    $150,000. 

West  New  York,  N.  J.— T'ntil  8  p.  m..  Oct. 
1.  bv  James  L.  Wolfe.  Town  Clerk,  tor  con- 
structing  sewer   in    Palisade   Ave.;    also   tor 


grading,    flagging,   curbing,   paving  of  gutters 
and  sewering  of  13th   St. 

Rome,  N,  Y. — Until  noon,  Oct.  7,  by  Jamea 
A.  Douglas,  President  Board  of  Managers, 
for  construction  of  sewage  disposal  plarrl  at 
Rome  State  Custodial  Asylum.  G.  L.  lieins. 
State  Architect,  Albany,  N,   Y. 

Mingo  Junction,  O. — Until  noon.  Oct.  2, 
by  Flank  Mcl^isler.  Villiige  Clerk,  for  con- 
structing 2.400  ft.  of  8-ft  .  and  1.800  ft.  of 
6-ft..   bi  ick   or  concrete  sewer. 

Toledo,  O. — Until  noon.  Sept.  30,  by  Rey- 
nold Voit.  Secretary  Board  Public  bervlce, 
for  constructing  local  sewer  No.   1015. 

Millvale,  Pa. — Until  Oct.  2.  by  Borough 
Council,    frir    constrircting   sewer. 

North  Braddock,  Pa. — Until  3  p.  m.,  Oct. 
3.  by  C.  A.  Stewart,  Borough  Englrreer,  for 
constructing  650  ft.  12-in.,  480  ft,  8-in.,  200 
ft.    0-ln.    pipe  sewers. 

Sewickley,  Pa.— Until  5  p.  m  .  Oct.  1.  by 
Frederick  T.  Martin,  Boio.  Englrreer,  514 
Biorrd  St..  for  constructing  620  lln,  ft.,  8-ln. 
vitrified   pipe  sewer. 

Whiterocks,  Utah.— Until  2  p.  m.,  Oct.  23, 
by  Commissioner  of  Indian  Affairs  Wash- 
ington, D.  C  for  maieiial  and  labor  to 
construct  sewer  system  and  iilumblrrg  at 
Uintah  and  Ouray  Agency.  Ulali.  Irrfur'ma- 
tion  may  be  obtafncd  from  Capt.  C.  G.  Hall, 
Acting    Agent,    Whiterocks. 

Milwaukee,  Wis.— Until  10:30  a.  m..  Oct. 
2,  by  CIrarlcs  J.  pcjctsch.  Cirrirman  Hd.  Pub, 
^\'Us..  for  consti-uciing  pipe  sewers  irr  Green- 
field Ave.,   Elizabeth  Ave.  and  Dover  l-"!. 

Milwaukee,  Wis. — Until  10:30  a.   m..  Oct.  1, 
by    Charles    J.    Poetsch,    Chairman    Bd,    Pub. 
■\\ks..     for    constructing    4    pipe    sewers    and 
brick  and   pipe  sewer. 
BIDS   ASKED 


Water  Supply 


Bids  are  asked  on  following  work,  the 
notes  being  arianged  alphabetically  by 
states: 

Oakland,  Cal. — Until  10  a.  m..  Sept.  30.  by 
John  P.  Cook.  Clerk  County  Supeiv  sors.  for 
construction  of  water  plant  for  count>-  toads 
loading  from  Dublin  to  Pleasanton  arid  from 
Dublin   to  Hajward. 

Canon  City,  Colo. — The  time  for  receiving 
proposals  for-  building  reser\'oir  at  Cotton- 
wood Creek,  and  constructing  pij  e  line  has 
been  extended  to  Oct.  7.  at  wliich  dale  all 
bids  must  be  in  the  hands  of  City  Cieils, 
of  whom  specifications  may  be  had. 

Duquoin,  III. — Until  8  p.  m..  Sept.  30,  by 
Board  Local  Impro\ements.  for  furnishing 
and  laying  1.620  ft..  10-in.,  3.804  ft..  8-in., 
IS  i:',0  ft  .  6-in.,  and  33,500  ft..  4-in.,  cast 
iron  water  pipe,  all  3fA  ft.  deep:  also  for 
setting  S4  h\drants.  67  gale  valves  1.500  ft., 
4-in.  h\-drant  connections  and  20.000  lbs.  spe- 
cial  castings. 

South  Bend,  Ind. — Until  Oct  4,  by  Board 
Public  ^^'or-ks,  for  making  water  connections 
in    3    streets. 

Cedar  Rapids,  la. — Until  10  a.  m.,  Sept.  30, 
by  F.  W.  Barta.  Chairman.  Pub.  Improve- 
ment Committee,  for  making  connections 
with  city  water,  sewer  and  gas  mains. 

Provincetown,  Mass. — Llniil  ]  p.  m..  Sept. 
25.  hy  Waller  Welsh,  Secy.  Waler  Board, 
for  la\ing  23.000  feet  of  10  inch  pipe  and 
about  3  oon  feet  of  8  inch  piiie  in  Province- 
town   and   Truro. 

Detroit,  Minn.— Until  Sept.  30,  by  W.  L. 
Taylor,  President,  for  erection  of  50  foot 
steel  tow'er  and  tank  of  lon.lrotr  gallons'  ca- 
pacity and  laying  600  to  1,000  feet  of  8  Inch 
water   main. 

Fargo,  N.  Dak.— Until  Oct.  9.  by  A.  G. 
Lewis.  County  Auditor,  for  constructing 
pneumatic  pumping  plant  at  County  Hos- 
pital. 

Grand  Forks,  N.  Dak. — Until  4  p.  m.,  Sept. 
30.  by  W.  V.  O'Connor,  City  Auditor,  for 
constructing  water  main. 

Excavation — Earth  and  Rock 

■  Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Esthervllle,  la.— Ditch  Work— Until  Oct. 
15,  by  R.  J.  Ridley.  County  Auditor,  for 
constructing  two   tile   ditches. 

Ivanhoe,  Minn. — Ditch  Work— Until  Oct. 
25.  hy  R,  H.  Sisson.  County  Auditor,  for 
constructing  Ditch  No.  15. 

St.  Paul,  Minn. — Dredging— Until  Oct.  22, 
bv  George  Ralph,  State  Drainage  Engineer, 
for  deepening  and  widening  channel  of  Ros- 
eau   Kiver. 

Jersey  City,  N.  J. — Grading— Until  9  p.  m., 
Oct.  10.  by  Board  of  Education  for  improve- 
ment   of    grounds    around    new    high    school 
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liulldlriK  In  r.iliaade  nnd  Newnik  Aves.  John 
T.    liuwland.   Arrli..    15    lixcliaiige  PI. 

Albany,  N.  Y.— Dredging— Until  noon,  Oct. 
17.  by  F.  C.  Stevens.  State  Superintendent 
■  if  Public  Works,  for  contract  No.  20.  Erie 
Canal— Section  2,  for  dredging  a  channel  In 
the  Mohawk  Klver  and  performing  work  In- 
I'ldcntal  thereto  between  Kexford  Flats  and 
Crane's  Village.  Length  of  contract.  18.5 
miles. 

Falls,  Pa.— Dike — Until  noon,  Oct.  2,  by 
Thos.  J.  Lynch.  Secy.  State  Water  Supply 
Commission.  Harrlsburg,  Pa.,  for  repairs  to 
dike  along  the  bank  of  Delaware  Klver  In 
Falls   Township. 

Marinette,  Wis.— Ditch  Work— Until  noon, 
Sept.  30,  by  Wm.  C.  Campbell,  Secy.  Drain- 
age Commissioners,  for  constructing  ditches 
and  drains  In  1st  Drainage  District,  requir- 
ing about  130.000  cu.  yds.  excavation    . 

Miscellaneous 

Kids  are  asked  on  following  work,  Ihe 
notes  being  arranged  alphabetically  by 
states: 

Louisville,  Ky. — Steel  Barges— Until  noon. 
Oct.  21,  by  Capt.  H.  Burgess,  U.  S.  Engrs.. 
for  two   steel   baiges. 

Boston,  Mass. — Subway  Enlargement — Un- 
til noon.  Oct.  3.  by  Boston  Transit  Commis- 
sion. 15  Beacon  St..  for  construction  of  part 
of  new  westerly  wall,  roof  and  invert  for 
enlargement  of  subway.  Haymarket  Sq. 

Asbury  Park,  N.  J. — Jetties— Until  Oct.  9. 
by  W.  P.  Sherman.  Secy.  Public  Grounds 
Commission,  tor  plans  and  bids  for  building 
Jetties  to  protect  and  build  up  the  beach  at 
.\sbui'y   Park. 

Brooklyn,  N.  Y.— Fence — Until  3  p.  m., 
Oct.  3.  by  Park  Board,  Arsenal  Bldg.,  Cen- 
tral Park.  New  York,  for  erecting  a  three 
rail  post  and  pipe  wire  mesh  fence  in  Mc- 
Laughlin Park.  Borough  of  Brooklyn.  Se- 
curity  required   is  $1,000. 

New  York,  N.  Y. — Stone  Wall— Until  3 
P.  m.,  Oct.  3.  by  Park  Boaid.  Arsenal  Bldg., 
Central  Park,  for  constructing  stone  wall 
surmounted  by  an  iron  fence,  in  the  Botani- 
cal Garden,  in  Bronx  Park.  Security  re- 
quired is  $8,000. 

Cincinnati,  O. — Concrete  Wall.  Etc.— Until 
noon,  Oct.  14,  by  Clerk  Board  of  Education, 
City  Hall,  for  construction  of  concrete  re- 
taining wall  and  parking  of  the  lot  of  the 
Clifton  School,  corner  Clifton  Ave.  and  Mc- 
Alpin  PI.  E.  H.  Dornette.  Arch.,  Room  54. 
Pickering  Bldg. 

Wilkesbarre,  Pa. — Walls — Until  2  p.  m., 
Oct.  2.  by  James  M.  Norris.  County  Con- 
troller, for  building  retaining  and  courtyard 
walls   at  new   county   court   house. 

Charleston,  S.  C. — Dredge— Until  noon,  Oct. 
25,  by  Capt.  E.  R.  Stuart,  U.  S.  Engrs.,  for 
constructing    hydraulic    dredge. 

Materials,  Machines.  Supplies,  Tools,  Etc 

Bids  are  asked  for  the  following,  the 
notes  being  arranged  alphabetically  by 
states: 

Los  Angeles,  Cal. — Cement  Machinery— 
Until  11  a.  m.,  Oct.  7,  by  H.  B.  Ferris, 
Secy.  Bd.  Pub.  Wks..  for  the  necessary 
machinery  for  the  equipment  of  a  Portland 
cement  plant  of  a  daily  capacity  of  1,000 
barrels  of  manufactured   cement. 

Mare  Island,  Cal. — Timber,  Tools,  Etc — 
Until  10  a,  m..  Oct.  15.  by  Bureau  Supplies 
and  Accounts.  Washington.  D.  C,  for  fur- 
nishing at  local  navy  yard  a  quantity  of 
naval  supplies  as  follows:  Schedule  329— 
Galvanized  sheet  steel.  Schedule  330 — Power 
press.  Schedule  331- Scales.  Schedule  332— 
Gauge  glasses.  Schedule  333— Hardware  and 
tools,  pine  redwood,  oak,  etc.,  galvanized 
corrugated  iron,   mild  and   tool  steel. 

Washington,  D.  C— Dynamite,  Timber.  Etc 
Until  10:30  a.  m..  Oct.  14.  by  H.  F.  Hodges. 
General  Purchasing  Officer,  Isthmian  Canal 
Commission,  for  furnishing  under  Canal  Cir- 
cular 392 — Automatic  fire  alarm  telegraph 
systems,  marine  electric  fixtures,  lire  hose, 
hose  nozzles,  fire  harness  and  attachments, 
firemen's  helmets,  batteries,  dynamite  and 
blasting  material,  fusible  plugs,  wire,  hoist- 
ing engines,  shop  machines,  steel,  iron,  zinc. 
copper,  brass,  rivets,  bolts,  chain,  wrought 
iron  pipe,  cast  washers,  gaskets,  packing, 
rubber  and  wire  sleeves  for  dredges,  canvas, 
cotton  waste,  kerosene,  oils,  wrenches, 
ratchet  drills,  anvils,  swage  blocks,  black- 
smiths' mandrel,  tire  measuring  wheels,  cru- 
cibles, lamps,  dump  wagons,  piles,  bridge 
timber,    etc. 

Pensacola,  Fla — Bunk  Cells— Until  10  a. 
m..  Oct.  1.  by  Bureau  Supplies  and  Accounts. 
Washington.  D.  C,  for  furnishing  at  local 
navy  yard  under  Schedule  2S9,  bunk  cells. 
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Jetfersonvllle,  Ind.-  llosc — Until  10  a  m., 
Oct.  1,  by  J.  M.  Marshall,  A.  (J.  M.  G..  for 
B.OOO    ft.    '■i-in.    rubber    hose. 

Louisville,  Ky.— Dump  Scows— Until  noon, 
Oit.  21.  by  Capt.  H.  Burgess,  U.  3.  Engr., 
for  two  dtimp  scows. 

Annapolis,  Md.— Tram  Cars— Until  10  a. 
m.,  Oct.  1,  by  Bureau  Supplies  and  Accounts, 
Washington,  D.  C.  for  furnishing  at  Naval 
Academy  a  quantity  of  tram  cais.  Schedule 
317, 

Baltimore.  Md.— Pig  Lead— Until  11  a.  m., 
Oct.  2.  by  Alfred  M.  Quick.  Water  Engineer, 
for  furnishing  25  tons   of  Omaha   pig  lead. 

Indian  Head,  Md.— Crane,  Hoist- Until  10 
a.  m..  Oct.  I.  by  Bureau  Supplies  and  Ac- 
counts. Washington  D.  C.  to  constiuct  at 
the  naval  proving  ground.  Indian  Head.  Md.. 
.a  storehouse,  and  to  furnish  and  erect  there- 
in a  tiavcllng  crane  and  hoist.  Applications 
for  proposals  should  refer   to  Schedule  310. 

Jefferson  Barracks,  Mo. — Boilers— Until  11 
a.  m.,  Oct.  1.  by  O.  W.  Bell,  Q.  M.,  to  fur- 
nish and  install  2  boilers  in  general  mess 
hall    building. 

St.  Louis,  Mo.— Steamboat— Until  noon, 
Oct.  5,  by  Capt.  G.  R.  Lukesh.  U.  S.  Engrs., 
for  sale  to  U.  S.  of  one  river  steamboat, 
preferably  steel  hull,  about  140  ft.  long,  al- 
ready constructed,  new  or  second  hand,  in 
good  condition,  having  good  accommodations 
for  6  or  more  passengers,  capable  of  caiiv- 
ing  light  fi  eight,  and  drawing,  at  full  load, 
tiut    o\  er    4    ft,  » 

Portsmouth,  N.  H,— Profiling  Machine, 
Timber— UntJl  10  a.  m.,  Oct.  1,  by  Bureau 
Supplies  and  Accounts.  Washington,  D.  C, 
to  furnish  at  the  navy  yard,  Portsmouth, 
N.  H.,  a  quantity  of  naval  supplies,  as  fol- 
lows: Schedule  291 — Profiling  machine. 
Schedule  320 — Beech,  oak. 

Newark,  N.  J. — Fire  Hose— Until  8  p.  m.. 
Sept.  26,  by  R.  D.  Argue,  Secy,  Board  of 
Education,  for  furnishing  and  installing  in 
the  schools  where  required  5.000  ft.  of  un- 
lined  linen  hose,  with  reels,  valves,  coup- 
lings,  nozzles,  etc. 

New  York,  N.  Y. — Broken  Stone  —  Until 
noon.  Oct.  S,  by  George  Cromwell.  President 
Richmond  Borough.  St.  George.  New  Brigh- 
ton, for  furnishing  and  deliveiing  1.400  tons 
of  11.4-in.  broken  stone  and  screenings  of 
traprock. 

New  York,  N.  Y. — Hose,  Play  Pipes— Until 
2:30  p.  m.,  Sept.  30.  by  Robert  W.  Hebberd. 
Commissioner  Charities,  foot  of  E.  26th  St., 
for  furnishing  and  delivering  fire  hose  and 
play  pipes. 

New  York,  N.  Y.— Pipe,  Machinery,  Etc.— 
Until  10  a.  m.,  Oct.  1,  by  Bureau  Supplies 
and  Accounts,  Washington.  D.  C.  for  fur- 
nishing at  local  navy  yard  a  quantity  of  sup- 
plies, among  which  are  the  following:  Sched- 
,  ule  201 — Engine  lathes,  boring  mill,  boring 
and  drilling  and  milling  machines.  Universal 
shaper.  Schedule  314 — Carbons,  incandescent 
lamps,  arc  lamp  globes,  electric  wiie.  dry 
batteries,  electrical  supplies,  P.  &  B.  var- 
nish, hardware,  gauge  glasses,  hose,  pack- 
ing.    Schedule    316 Brass    and    iron    pipe. 

Schedule  319 — Steel  bolts  and  nuts,  wood 
screws,  turn-buckles,  thimbles,  taps,  twist 
drills,  files,  emery  cloth,  hardware  and  tools. 
Schedule  320 — Hackmatack  and  oak  boat 
knees,  spruce,  cypress,  white  and  yellow 
pine,  cedar,  cherry,  poplar,  oak.  Sched- 
ule 323 — Brass  and  copper  pipe,  hose  pipes, 
valves,    etc. 

Portsmouth,  Va. — Paving  Brick — Until  8 
p.  m.,  Sept.  30.  by  Citv  Clerk,  for  furnishing 
f.  o.  b.  wharf.  100.000  first  class  sidewalk 
paving  brick.     Bascom  Sykes.  City  Engineer. 

Puget  Sound,  Wash.— Timber.  Bolts.  Etc. 
— Until  10  a.  m.,  Oct.  15.  by  Bureau  Sup- 
plies and  Accounts.  Washington.  D.  C,  for 
furnishing  at  local  navy  yard:  Schedule  329 
—  Fir,  lumber.  Schedule  333— Drift  bolts, 
etc.,  fir,  galvanized  iron  plates,  galvanized 
sheet   steel.    Scotch   pig   iron. 

Union,  W.  Va,— Pipe.  Etc.— Until  Oct.  5. 
by  Water  Works  Committee.  Town  Council, 
fi»r  furnishing  7.500  ft.  5  in.  pipe,  900  ft.  4  in. 
pipe,   hydrants,   valves,   etc. 

Milwaukee,  Wis. — Special  Castings — Until 
10:30  a.  m..  Sept.  27.  by  Chas.  J.  Poetsch. 
Chaiimau  Bd.  Pub.  Wks..  for  ftn  nishing  50 
tons  of   special    castings. 

CONTRACTS  LET, 

The  following  contracts  have  been  let  re- 
cently : 

Annlston,  Ala. — Cement  Sidewalks — John 
Bigler.   for   IS  blocks  of  pavement. 

Little  Rock,  Ark. — Ditch  and  Concrete 
Work — Crescent  Construction  Co.,  Peoria. 
111.,  at  $86,021,  for  constructing  7  miles  of 
open  ditch  and  2.635  ft.  84  in.  reinforced 
concrete  conduit. 

Idaho  Springs,  Colo. — Reservoir — Thomas 
&  Wllkle,  at  $20,000,  for  reservoir  in  Chicago 
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Wllllts,  Cal.— Railroad  Work— Western  Im- 
provement Co..  San  Francisco,  Cal..  Is  re- 
ported to  have  been  awarded  first  section  of 
extension  of  Northwestern  Pacific  fiom  Wll- 
llts  to  Eureka. 

Denver,  Colo. — Sewer  System— National 
Construction  Co..  .it  $111,363.  for  sanitary 
Siewer  system   in  subdistrict  No.  8. 

West  Point,  Ga.— Railroad  Work— Harda- 
way  *  Wright.  Columbus.  Ga..  first  20  miles 
of  Chattahooche  Valley  Ky.,  from  West 
Point,    noith. 

De  Land,  Fla.— Sidewalks,  Paving— Geor- 
gia Hydraulic  Stone  Co..  5,000  lin.  ft.  tile 
sidewalk;  W.  C.  Cannons,  grading  and  pav- 
ing Clara  ave. 

Vienna,  '  Ga. — Water  Works — Walton  & 
Wagner,  Atlanta,  Ga. 

Davenport,  la.— Bridge— Clinton  Bridge  & 
Iron  Co..  Clinton,  la.,  steel  bridge  near 
Sears  Canal,   at   $7,640. 

Fort  Madison,  la.— Masonry  Work— George 
W.  Gist.  Fort  Madison,  and  Vals  Hersch- 
field.  Pontoosuc,  111.,  masonry  work  on  Nau- 
voo  trolley   line. 

Iowa  City,  la. — Sewer— John  L.  Berry,  for 
cemetery   sewer. 

Rockwell  City,  la.— Ditch  Work— Ward 
Bros..  Audobon.  la..  Cedar  drain  at  6.9  cts. ; 
Canal  Constiuction   Co..   ditch  No.  20. 

Aurora,  111 — Brick  Paving — J.  E.  Salfls- 
berg  &  Co..  2nd  ave.,  paving  at  $9,289. 

Chicago,  III. — Pumping  Station— B.  M.  Za- 
deck  &  Co..  135  Adams  St.,  erection  of  Lake- 
view   pumping  station. 

Chicago,  III. — Paving — On  September  16 
the  South  Park  Commissioners  awarded  a 
contract  to  the  Chicago  Bitulithic  Co.  for 
72,623  square  yards  of  bitulithic  for  surfac- 
ing the  present  macadam  foundation  in 
Michigan  Ave.,  from  22d  to  39th  St.,  33d  St.. 
from  -Michigan  Ave.  to  South  Park  Ave.,  and 
in   South   Park   Ave.  from   33d  to  35th   St. 

Oregon,  III. — Macadamizing — Frank  B. 
Gale,  improvement  of  Washington  St.  at 
$ll.;i00  and  improvement  of  3d  St.   at  $1,700. 

Boston,  Mass, — Sewer — Bruno  &  Petitte, 
Boston,  at  $2,801,  for  sewer  in  Morton  St., 
West  Roxbury. 

Montlcello,    III.— Paving— John    E.    Andrew. 

at   $1,721. 

Qulncy,  III.— Steel  Bridge— George  Brandt. 
for  bridge  over  Feather  river,  near  Beck- 
with, 

Rochester,  III.— Iron  Bridge— Springfield 
Bridge  &  Iron  Co..  Springfield,  111.,  at  $2,640 
for  iron  bi  idge. 

Huntington,  Ind. — Sewer — Philip  Hipsklnd 
&  Sons,  at  $3.39  per  ft.,  for  concrete  sewer 
and   $2.30   for   \'itrified   pipe   sewer. 

Mount  Vernon,  Ind. — Road  Work — Mount 
Vernon    Construction   Co..   at  $41,143. 

Princeton,  Ind. — Trolley  Extension — Jones 
Constiuction  Co.,  Terre  Haute,  Ind..  Patoka 
extension  of  Evansville  &  Southern  Indiana 
traction  line. 

Shelbyville,  Ind.  —  Macadamizing  —  J.  D. 
Hoss.  Indianapolis.  Ind.,  macadamizing  East 
Washington  St.,   at  $5,000. 

Wichita,  Kan.— Steel  Concrete  Bridge- 
Canton  Bridge  Co..  Canton.  O..  at  $97,000. 
for  bridge  over  Arkansas  river  at  Douglas 
ave. 

St.  Joseph,  Mo. — Brick  Paving— G.  O.  Skil- 
bred.  at  $198.  for  Delaware  St.:  Rackliffe  & 
Gibson,   at   $2.10,   for  paving  Mitchell  ave. 

Blwabik,  Minn. — Electric  Light  Plant — Bur- 
gess Electric  Co.,    at   $4,000. 

St,  Paul,  Minn. — Paving,  Sewer — Fielding 
&  Shepley,  216  W.  Univeisity  av.;  brick  pav- 
ing in  alley  10.  $1.S92;  D.  W.  Moore.  .902  Ed- 
mund St..  grading  Troy  St..  $1,297;  Thornton 
Bros.,    sewer   in   Reaney  St..   $6,786. 

Two  Harbors,  Minn. — Sewers — Thomas  & 
McCoy,    two  sanitary  sewers,   at   $21,465. 

Kansas  City,  Mo, — Grading,  Macadamiz- 
ing, Etc. — J.  Ray  Samuel,  tor  grading  and 
macadamizing  6Slh  St.,  at  30  cts.  for  grad- 
ing. $2.05  for  macadamizing  and  $5.50  for 
bulkhead    masonry. 

St.  Louis,  Mo. — Bridge  Piers — Missouri 
Valley  Bridge  &  Iron  Co..  Leavenworth. 
Kan.,  at  $385,795.  for  constructing  nine  piers 
for  the  bridge  for  the  McKinley  Interurban 
Ky.  Piers  will  be  sunk  70  ft.  below  low- 
water  mark  and  will  be  130  ft.   high. 

Great  Falls,  Mont. — Sewers— Wm.  H.  Tay- 
lor,  at   $4.1t',r,.    for  constructing  three  sewers. 

Claremont,  N,  H. — Steel  Bridge — United 
Construction  Co.,  Albany,  N.  Y..  at  $21,804 
for   bridge,    over   Connecticut   River. 

Albany,  N.  Y. — .Vsphalt  Blocks,  Paving — 
Hastings  Paving  Co..  at  $69  per  1.000.  for 
furnishing  asphalt  blocks.  Mulderry  Bros., 
at  $8,449,  contract  for  improvement  of  Brad- 
ford .'5t. 

Butte,    Mont.— Sewer- P.   Oren.   at   $2,925. 

Rutherford,     N,    C, — Railroad    Work— Con- 
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tingent  to  voting  bonds  by  several  counties 
arrangements  are  said  to  liave  been  perfect- 
ed for  building  a  line  of  railroad  from 
Rutlierford  to  Knoxville.  It  is  said  that  the 
construction  will  be  done  by  the  Appa- 
lachian Construction  Co.,  recently  chartered. 

Warrensburg,  Mo.  —  Bi  idge  —  Midland 
Bridge  Co..  Kansas  City.  Mo.,  at  $14,747,  for 
2~  bridges  for  Johnson   county. 

VIneland,  N.  J.— Road  Work— J.  S.  Fisher, 
Clayton.  N.  J.,  at  $11', 000.  for  road  from  Mal- 
aga  to    Landis   ave.,    VIneland. 

Nevi/ark,  N.  J.— Bridge— Hay  Foundry  & 
Iron  Woiks.  Newark,  at  $49,985,  for  bridge 
over   Morris   Canal    at   Central    ave. 

Medina,  N.  Y.— Sewer  Outlet— Martin 
Scanlon,   at  about  $13,000. 

Albany,  N.  Y.— State  Road  Work— No.  442, 
Morris  Kantrowitz.  Albany,  N.  Y.;  No.  407, 
Molloy  &  Davis.  Schenectady,  N,  T. ;  No. 
.t67.  Lane  Construction  Co..  Syracuse,  N.  Y. ; 
No.  615,  Hinman  &  Spioul,  Schenectady,  N. 
y. ;  No.  559,  Casey  &  Murray,  Rochester,  N. 
T.;  No.  656.  Rear  don  &  Byrnes,  Glens  Falls, 
N.  T.;  No.  601,  Gantz-Wilson  Construction 
Co..  Buffalo.  N.  Y.;  No.  597,  Newport  Con- 
struction Co.;  No.  660.  Casey  &  Murray;  No. 
461,  Newport  Construction  Co.,  Newport, 
N.  Y.;  No.  545,  T.  Finch;  No.  533,  J.  T. 
Finch;  No.  400.  Whittemore,  Rauber  &  Vin- 
cennus,  Rochester,  N.  Y. ;  No.  3U9.  J.  T. 
Finch,  Glens  Falls.  N.  Y.;  No.  524.  Moshier 
&  Summers,  Buffalo.  N.  Y.;  No.  320,  H.  C. 
Schroeder;  No.  307,  Joseph  Walker,  Albany, 
N.  Y.;  No.  362.  Alonzo  Schaupp;  No.  3S9. 
Fred  W.  Knickenburg;  No.  390,  Fred  W. 
Knickenburg;  No.  294.  the  Monroe  Roads 
Co.;    No.   2S9,   E.   M.    &  W.    Ferguson. 

Cincinnati,  O.— Street  Work— A.  J.  Hen- 
kel  &  Bro.,  macadamizing  Arlington  St.,  $S,- 
629;  Kichner  Constiuction  Co..  8th  and 
Plum   Sts.,   Fairview  Ave.  work,  at  $34,575. 

Cincinnati,  O. — Asphalt  Paving — Kirchner 
Construction  Co.,  at  »27,19S,  for  improvement 
Clinton   St. 

Marlon,  O. — Steam  Shovels — The  Marion 
Steam  Shovel  Co.,  Marion,  O.,  was  awarded 
contract  September  9,  by  the  Isthmian  Canal 
Commission  for  furnishing  seven  steam 
shovels.  Model  60,  at  $70,262.50.  One  Model 
20  was  shipped  last  week  for  the  Panama 
Railroad.  At  the  present  time  the  com- 
pany is  shipping  over  30  shovels  per  month. 

Sandusky,  O. — Filtration  Plant — Thomas 
Lightbody,  Youngstown,  O.,  and  W.  M.  Hen- 
derson, Warren,  O.,  for  filter  plant  for  this 
city.     Estimated  cost  is   $100,000. 

Claj^sville,  Pa. — Paving — Halloran  Con- 
struction  Co.,  Washington,   Pa.,   at  $8,850. 

Coatesville,  Pa. — Bridge  Work  —  Nolan 
Bros..  Reading.  Pa.,  masonry  abuttments 
and  piers  for  Reading  Ry.  bridge  north  of 
Coatesville;  Keystone  Structural  Co.  has  su- 
perstructure  work. 

Providence,  R.  1. — State  Road — James  D. 
Watson,  at  $7,465,  for  road  in  East  Provi- 
dence. 

Gaffney,  S.  C— Bridge — Roanoke  Bridge 
Co.,  Roanoke.  Va.,  at  $9,000,  for  bridge  at 
Statcy's   ferry. 

Johnson  City,  Tenn. — Paving,  Sewers, 
Etc. — Barber  Asphalt  Paving  Co..  Philadel- 
phia, Pa.,  48,000  sq.  yds.,  at  $2.14;  S.  H. 
Pouder,  sidewalks,  curbs,  etc..  at  $5,397; 
Hassam    Paving  Co..    sewer  at  $5,852. 

Knoxville,  Tenn. — Bridge  Repairs— J.  U. 
Burkhart,  for  keeping  all  wooden  county 
bridges  within  5  miles  of  city  in  repair. 

Nashville,  Tenn. — Street  Work — J.  A. 
Webb.  Buchanan-  St.  work  at  $3,200,  and 
Bayard    Ave.    work    at    $4,120. 

Gurley,  Tex, — Ditch  Work — Charles  Pea- 
vey,  contract  for  ditchinfe  for  S.  A.  &  A.  P. 
Ry.  to  control  water  of  Brazos  river. 

Houston,  Tex. — Bridge— E.  P.  Alsbury  & 
Sons,  for  bridge  over  San  Jacinto  river,  at 
$6,900. 

Centralla,  Wash. — Sewer  System — North- 
west Bridge  Co.,  Tacoma,  Wash,  at  $22,150. 

Milwaukee,  Wis. — Curbing — Citv  Construc- 
tion Co.,  at  about  $6,000,  for  curbing  22nd 
Ave.    Boulevard. 

PROJECTED  WORK. 

Railroads. 

Items   Arranged   Alphabetically   by   States. 

Franklin,  Ga. — Application  will  be  made 
for  charter  for  tne  Coweta,  Franklin  & 
Troup  ti.y.  to  build  a  line  about  50  miles 
long,  to  be  operated  by  steam  or  electricity, 
from  a  point  on  either  the  Central  Railway 
of  Georgia  or  the  Atlanta  &  West  Point,  in 
Coweta  County,  via  Franklin,  Ga.,  to  a  point 
on  the  Atlanta,  Birmingham  &  Atlanlic,  in 
Heard  County,  Georgia.  John  W.  Daniel, 
Franklin,  Ga.;  A.  J.  Kitchens,  Texas,  Ga., 
and  W.  C.  Wright,  Newman,  Ga.,  are  Inter- 
ested. 


Peiham,  Ga. — The  Bainbridfe'o  Northeast- 
ern Ry.,  wliich  is  building  a  railroad  from 
Bainbridge  northeast  to  Polham,  Ga.,  lias 
(lied  articles  of  incorporation.  The  charter 
calls  for  a  line  70  miles  long,  traversing  the 
counties  of  Mitchell,  Thomas,  Gradv  and 
Decatur,  artd  e.-ctending  through  Florida  to 
a  point  on  the  Gulf  of  .Mexico.  Principal  of- 
lice  is  in   Bainbridge,  Ga. 

Fairview,  Nev. — Directors  of  Nevada  Hills 
Mine  are  perfecting  plans  for  the  construc- 
tion of  a  railroad  from  Fairview  to  Fallon, 
40  miles,  to  connect  with  the  Southern  Pa- 
cific. 

Toledo,  O. — Toledo  Junction  Ry.  Co.  has 
been  mcorporated  and  proposes  the  con- 
struction of  a  lino  about  8  miles  long.  Clem 
V.  Wagner,  C.  F.  Ferron  and  M.  I.  Brown, 
of   Toledo,  are   interested. 

Dallas,  Tex. — Charter  of  Union  Central 
Railroad  Co.  of  Texas  has  been  approved  by 
State  Derartment.  Principal  offices  of 
company  is  at  Dallas,  and  it  is  proposed  to 
construct  a  road  Irom  Dallas  through  tlie 
counties  of  Dallas,  Kaufman,  Henderson, 
Cherokee,  Nacogdoches,  Anderson,  San  Au- 
gustine and  Sabine  to  a  point  on  the  Sabine 
River,  an  estimated  distance  of  225  miles. 
The  incorporators  are:  W.  S.  Maple,  M.  C. 
Guiliitee,  W.  J.  hogue  and  W.  R.  Stout, 
Dallas;  W.  H.  Marsh,  Tyler;  J.  J.  Stubbs,  T. 
B.  Poindexter.  Wortham;  J.  B.  Gordon, 
Fairfield;  ii.  H.  Hyde,  Houston;  James  A. 
Lucas,    Edgewood. 

Charleston,  W.  Va. — A  charter  has  been 
issue  to  the  Gauley  &  Bircli  River  Railroad 
Co.,  which  will  build  a  railroad  from  the 
mouth  of  Muddlety  Creek  in  Nicholas  Coun- 
ty, b.v  way  of  Hookerville  to  a  point  at  or 
near  the  mouth  of  Big  Bircii  river.  The 
authorized  capital  stock  is  $300,000.  The 
incorporators  are:  Arthur  G.  Vaughn,  of 
Poe;  R.  h.  Hamilton,  Walter  C.  Reddy  and 
John  D.  Anderson,  of  Sunrnrersville;  William 
O'Conor  and  Jolm  G.  Malcolm,  of  Kesler's 
Cross  Lanes. 

Elklns,  W.  Va. — Location  surveys  have 
been  completed  and  construction  work  will 
be  begun  soon,  it  is  said.  In  the  road  of  the 
Loop  &  Lookout  Railroad  Co.,  recently 
chartered  with  an  authorized  capital  stock 
of  $100,000  for  the  purpose  of  developing  a 
coal  tract  of  100,000  acres  of  timber  land 
in  Greenbrier  and  Fayette  Counties.  The 
incorporators  are:  T.  W.  Raine,  W.  W. 
Raine,  L.  R.  Preyz,  J.  M.  Raine  and  S.  J. 
Snyder. 

Electric  Railroads 

Items   Arranged    Alphabetically   by    States. 

Decatur,  Ala, — North  Alabama  Traction  Co. 
will  expend  $10,000  in  improvements  here. 

Birmingham,  Ala. — Local  reports  state  that 
the  projects  of  the  Tidewater  Development 
Co.  are  about  to  be  taken  over  by  a  new 
company  to  be  called  the  Birmingham  & 
Gulf  Ry.  &  Navigation  Co.  This,  it  is  said, 
assures  the  construction  of  electric  freight 
and  passenger  railway  from  Gadsden  to  Tus- 
caloosa. Prof.  J.  W.  Dewberry  is  reported 
to  be  interested. 

Little  Rock,  Ark. — Surveys  are  under  way 
tor  an  intei urban  line  to  connect  Little  Rock 
and  Pine  Bluff.  J.  J.  Finke,  Pine  Bluff, 
Ark.,    is   President. 

Waterbury,  Conn. — Sanderson  &  Porter, 
Engineers,  52  William  St.,  New  York,  are 
making  surveys  for  proposed  trolley  road 
between   Milidaie   and  Waterbury. 

Pueblo,  Colo. — Surveys  have  been  started 
by  N.  C.  Vanatta.  Chief  Engineer,  for  the 
new  Douthitt  electric  interurban,  which  is 
to  be  built  from  Pueblo  down  the  Arkansas 
River  to  Fowler. 

Davenport,  la. — Davenport  &  Manchester 
Interurban  Ry.  Co..  capitalized  at  $15,000, 
has  been  incorporated  by  T.  F.  Haliigan. 
Henry    Vollmer  and   others. 

Hartley,  la. — Corporation  has  been  formed 
here  to  take  up  the  project  for  an  inter- 
urban line  between  Spirit  Lake  and  Sioux 
City.  Flank  Patch,  Hartley  State  Bank. 
Hartley,   is   President. 

East  Alton,  III. — W.  Rudsill,  an  engineer 
of  Bunker  Hill.  111.,  has  asked  franchise  for 
street  railway  through  this  place.  It  is  stat- 
ed that  the  projected  line  will  run  from 
Bunker  Hill  through  Bethalto,  Oil  City  and 
East  Alton   to  Alton,  a  distance  of  20  miles. 

Independence,  Kan. — Independence  North 
&  South  Ry.  Co..  capitalized  at  $10,000.  has 
been  chartered,  its  puipose  being  the  con- 
struction of  an  electric  railroad  from  Kan- 
sas City,  Kan.,  to  Caney.  Kan.  The  com- 
pany is  also  given  the  right  to  construct 
railroad,  telegraph  and  telephone  lines,  to- 
gether with  electrical  power  plants.  C.  S. 
Leeds.  Kansas  City.  Kan.,  F.  C.  Daniels, 
Kansas  City,  Mo.,  and  H.  F.  Guthrie,  To- 
peka,    Kan.,   are   interested. 


Red  Lodge,  Mont. — Board  of  Trade  has 
voted  to  sc'iiin.'  engineer  to  make  estimate 
of  cost  of  luiilding  an  electric  railway  from 
Red  Lodge  to  Bear  Creek  Coal  Mining  Camp, 
4  miles  away, 

Canandalgua,  N,  Y. — Canandaigua  South- 
ern Electric  Ry.  Co.  has  plans  under  way 
for  exteiKling  its  road  from  Atlanta  to  Way- 
land,  Ceo.  11.  Swltzer,  Bath,  N.  Y,,  is 
I'rcsidcnt. 

Rochester,  N.  Y. — Preliminary  surveys 
have  been  made  of  a  portion  of  the  route 
of  the  Rochester,  Scottsville  &  Caledonia  Ry. 
It  is  understood  that  the  line  will  begin  at 
Rochester,  running  through  private  right  of 
way  to  Scottsville,  Caledonia,  LeRoy,  and 
Pavilion,  from  whicli  latter  place  branches 
will  be  run  to  Warsaw,  Rock  Glen,  and  Per- 
ry and  Letchworth  Park  at  Glen  Iris.  Elliot 
Strahy,    Rochester,   N.   Y.,   is  Chief  Engineer, 

Fairview,  Nev. — Nearly  $20,000  has  been 
raised  here  by  poi>uIar  subscription  toward 
building  an  electric  railway  to  connect  the 
town  with  the  leading  properties  of  the  min- 
ing district.     E.  D.  Lidstone  is  interested. 

Grand  Forks,  N.  Dak. — Ordinance  is  before 
City  Counril  to  grant  Northwestern  Inter- 
urban Ry.  Co.  franchise  for  construction  and 
operation  of  a  street  railway  in  this  city. 
The  company  proposes  to  construct  a  lino 
from  Grand  Forks  to  Carrington  and  to  use 
it   in   connection   with   the  local  system. 

Donora,  Pa. — Borough  Council  has  granted 
Webster  Street  Ry.  Co.  franchise  for  building 
line   between    Donoi  a    and    Eldora    Park. 

Lancaster,  Pa. — Management  of  Lancaster. 
Oxford  &  Southern  R.  R.  is  said  to  have  de- 
cided to  convert  the  road  into  an  electric 
railway,  securing  power  from  McCalls  Ferry 
Power  Co.  The  road  is  28  miles  long.  W. 
M.    Franklin.    Lancaster,    Pa.,    is   President. 

Pittsburg,  Pa. — Pittsburg  Railways  Co.  has 
completed  plans  for  an  extension  of  its  in- 
terurban system  from  Finleyvilie  on  the 
Pittsburg-Charleroi  line  to  Bentleyville. 
Washington  County,  and  thence  to  Waynes- 
burg. 

Everett,  Wash. — Everett  &  Cherry  Valley 
Traction  Co.,  capitalized  at  $1,500,000,  has 
been  incorporated  and  proposes  to  build  and 
operate  a  railway  line  and  telegraph  and 
telephone  lines  from  near  Snohomish  to  Fall 
City.  Headquarters  w-iil  be  at  Everett  and 
J.  T.  McChesney  and  F.  W.  Brooks  are  in- 
terested. 

Electric  and  Gas  Plants. 

Items    Arranged    Alphabetically    by    States. 

Ashdown,  Ark. — T.  C.  Aubrey  of  Verda, 
La.,  is  forming  stock  company  here  for  the 
purpose  of  establishing  light  and  ice  plant 
at   this  place. 

Fort  Smith,  Ark. — Fort  Smith  Light  and 
Traction  Co.  is  planning  to  spend  $50,000  in 
improvements  for  the   power  house. 

Ozark,  Ark. — An  electric  light  company  has 
been  organized  by  A.  Bueglar,  Alfred  Sax, 
John   J.    Sax  and   others. 

Columbus,  Ga. — Isuance  of  $100,000  for  mu- 
nicipal  electric   light  plant   is  proposed. 

Amerlcus,  Ga. — Charter  has  been  granted 
to  the  Amerieus  Railway  &  Power  Co.,  capi- 
talized at  $250,000,  which  will  build  four  miles 
of  street  car  line,  put  in  a  thoroughly  up-to- 
date  lighting  plant  and  in  addition  will 
pump  water  for  the  city  for  the  next  20 
years. 

Jacksonville,  III, — Construction  of  electric 
light    plant    here    is    proposed. 

Dubuque,  la. — Peterson  Heat.  Light  &  Wa- 
ter Co.  of  Des  Moines,  is  asking  a  franchise 
here  for  a  heat   distribtrting  system. 

St.  Ansgar,  la. — St.  Ansgar  Light  &  Pow- 
er Co.  has  been  incorporated  by  A.  N.  Lund 
and  others.     Capital  stock  is  $10,000. 

Seeleyvllle,  Ind. — Frank  Fauvre.  Indianap- 
olis. Ind.,  proposes  to  establish  electric  pow- 
er  plant    near   here. 

Forest,  Miss. — Electric  light  plant  for  this 
place    is    now    said    to    be    assured. 

Syracuse,  Ind. — Plans  are  being  considered 
for  enlarging  the  plant  of  Syracuse  Power, 
Light    &    Supply    Co. 

Cambridge,  Md. — Franchise  has  been 
granted  John  H.  Burgess.  Jr.,  and  William 
H.   Medford.   for   an    electric  light  plant. 

Escanaba,  Mic;h. — Representing  southern 
Michigan  capitalists.  F.  E.  Hatch,  of  Pell- 
son.  Mich.,  has  secured  an  option  on  Boney 
Falls.  20  miles  north  of  Escanaba,  on  the 
Escanaba  River,  and  It  is  expected  that  he 
will  acquire  the  rapids  shortly  and  will  early 
commence  their  development  for  water  pow- 
er purposes. 

Cleveland,  O. — The  Cleveland  Electric  Il- 
luminating Co.  will  build  a  generating  plant 
on   the  lake  shore. 

Granite,  Okia. — The  Granite  Electric  Light 
&   Power   Co.   of   this   city,    has   been    Incor- 
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porated  with  a  capital  atock  of  $10,000  by 
K.  C.  Cox.  H.  J.  Hayes,  A.  Ulndert  and 
others. 

South  Bethlehem,  Pa. — South  Bethlehem 
a)eich:inls  and  bu.slncss  nii-n  arc  planning 
the  construction  of  a  plant  for  the  geneia- 
tlon   of   lighting   cuirent    for   tlieir  use. 

Palestine,  Tex. — \V.  B.  Johnson  and  Geo. 
R.  Cooke  have  asked  for  a  franchise  for  a 
new  electric  light  plant  and  power  plant  In 
this  city. 

Memphis,  Tenn. — Resolution  will  come  be- 
fore City  Council  asking  for  Immediate  con- 
struction  of  municipal   light    plant. 

Heber,  Utah. — Jesse  Knight.  Provo,  Utah, 
Is  leported  Interested  In  formation  of  com- 
pany  to  erect  a   [lower  plant  near   here. 

Plttsford,  Vt. — Vermont  Marhle  Co..  lYoc- 
tor.  Vt..  is  ha\  ing  surveys  made  near  Fur- 
sace  Brook  In  Pllisford,  with  object  of 
erecting    power    plant. 

Blaine,  Wash. — Blaine  Water  &  Power  Co. 
has  been  iiicoi porated  hv  J.  J.  Crites  and 
others.     Capital   is   $50,000. 

Sewers. 

Items   Arranged   Alphabetically   by   States. 

Bessemer,  Ala. — A  $25,000  storm  sewer 
boml  i.'i.'^ue  lias  heen  voted. 

Elyton  (P.  O.  Birmingham),  Ala. — Con- 
struction of  trunk  sewer  js  under  considera- 
tion.     Frank    Smith    is    Mayor. 

Ensley,  Ala. — Sewers  are  to  be  construct- 
ed in  the  6tli  Ward  at  a  cost  of  about  $20,- 
000.'    F.    D.    Sugg   is  Mayor. 

Colusa,  Cal. — Town  Trustees  are  consider- 
ing installing  sewer  system. 

Santa  Monica,  Cal. — Council  Is  considering 
plans   for  sewage   disposal   system. 

Willows,  Cal. — City  sewer  system  advo- 
cated.     Henry    Biller    is    Chairman    Trustees. 

Emmetsburg,  la. — Four  blocks  length  of 
sewer   is   to   be   constructed   here. 

Elgin,  III. — A  sewer  to  cost  $3,118  Is  pro- 
posed  for  Walnut  Ave. 

Saint  Charles,  III. — Surveys  are  underway 
for  sewer  system   for   this  place. 

Cairo,  III. — Seven  streets  are  to  be  im- 
proved by  filling  and  sewering  at  a  cost  of 
about   $80,000. 

Brazil,  Ind. — City  Engineer  Fletcher  is 
preparing  plans,  etc..  fur  sanitary  sewer 
system  for  south  side  of  city. 

Decatur,  Ind. — Council  has  ordered  con- 
struction  of  C.    D.   Lewton   sanitary  sewer. 

Riverside,  Ind. — Town  Board  has  ordered 
construction  of  sewer  in  Jersey  St.  to  cost 
about   $1,800. 

Dayton,  Ky. — City  Engineer  Lindsey  has 
about  compieied  surveys  and  estimates  for  a 
sewer  system  for  this  city.  Cost  will  be 
about  $100,000. 

Turners  Falls,  Mass. — Special  town  meet- 
ing w:is  held  on  Sept.  17  to  hear  report  on 
projected  sewer  system  for  High  St.  C.  W. 
Hazelton    is   chairman   committee. 

Ishpeming,  Mich. — Council  is  considering 
making  sewer  extensions  to  cost  $5,000. 

Cadillac,  Mich. — City  has  accepted  plans 
of  Geoige  Pieison,  Engineer.  Kalamazoo, 
Mich.,  for  sewage  disposal  plant,  and  bids 
for  the  work   will   be   aked   at   once. 

Kansas  City,  Mo. — George  Hoffman,  Pres- 
ident Board  Public  Works,  is  advocating  se- 
curing expert  to  lay  out  a  new  sewer  sys- 
tem to  cost  about  $600,000. 

Bozeman,  Mont. — City  may  be  obliged  to 
construct  a  septic  tank  to  cost  several  thou- 
•and   dollars. 

David  City,  Neb. — City  Council  has  ac- 
cepted plans  and  specifications  for  a  new 
sewer  system. 

Madison,  N.  J. — Special  election  will  be 
held  October  14  to  vote  on  constructing 
sewer  system  and  disposal  plant. 

Atlantic  Highlands,  N.  J.— The  State  Sew- 
erage Commi:?sion,  witli  a  view  to  avoiding 
pollution  of  Atlantic  Ocean,  lias  decided  to 
have  some  municipalities  along  the  coast 
remove  their  sewer  extension  in  the  ocean 
or  bays  and  install  sewage  disposal  plants. 
In  accordance  with  this  order  this  borough 
will  have  to  construct  a  $5,000  sewage  dis- 
posal plant. 

Riverside,  N.  J. — A  $80,000  bond  issue  has 
been    voted    for  a  sewer   system. 

Ventnor  (P.  O.  Atlantic  City),  N.  J.— 
Council  Is  considering  buying  local  sewer 
system   and   Improving  it. 

Hartwell  (P.  O.  Cincinnati),  O.— Village 
may  vote  at  November  election  on  issuing 
bonds   for  $70,000  sewer  system. 

Portsmouth,  O. — Board  Public  Works  has 
ordered  consKuclion  Drew  stoim  sewer;  also 
sewer  at  inth  and  Chillicollie  Sts  .  and  in 
Jackson    St 


Stillwater,  Okla. — Preilnilnary  siirvpyH  have 
been    eorni'leted    for  sewer  system  here. 

Chandler,  Okla. — This  place  has  voted 
against  Issuing   bonds   for  sewer  system. 

Altoona,  Pa. — Ma>or  has  recommended  con- 
stiuction  of  large  concrete  sewer. 

TItusvllle.  Pa. — Additional  sewers  are  to 
be   eiinslructed. 

York,  Pa. — The  $750,000  municipal  Im- 
provement loan  proposition  was  defeated  at 
special  election  Se;it  10.  It  was  proposed 
to  use  $iniiono  of  above  sum  for  completing 
sewei   system. 

Carlisle,  Pa. — State  Health  Department 
has  issued  rermit  to  Carlisle  to  construct 
sewer  system  and  sewa.go  disposal  works  In 
accordance   witli    pltins   subtnitted. 

NOTICE  TO  CONTRACTORS. 

Sealed  bids  are  desired  until  Sept.  30, 
1907.  at  8  p  m..  for  laving  1.620  feet  len-inch. 
3.804  feet  eight-inch.  18.130  feet  s  x-ineh  and 
33. .500  feet  foui-inch  cast  iron  water  pljte. 
all  3H  feet  deep.  Setting  84  hydtants.  67 
gate  valves.  1  500  feet  four-inch  liydiant 
connections,  and  20.000  pounds  sjiCclal  cast- 
ings. Ail  material  to  be  furnished,  delivered 
and   laid. 

Srecificatlons  on  file  with-  the  City  Clerk 
of  Du    Quoin.    111. 

Address  Boatd  of  Local  Improvements,  or 
I.    R.    Spilman.   Ally..   Du   Quoin.    III. 

SUBSTRUCTURE  AND  SUPERSTRUC- 
TURE S.  ASHLAND  AV.  TEM- 
PORARY BRIDGE. 

Department  of  Public  Works, 
Chicago,  September  16,  1007. 
Sealed  proposals  will  be  received  by  the 
city  of  Chicago  until  11  a.  m..  Saturday. 
September  28.  1907.  at  room  224.  City  Hall, 
for  furnishing  and  delivering  all  necessary 
material  and  building  in  place  the  new  sub- 
structure and  superstiucture  for  a  tempo- 
rary highway  bridge  over  the  west  arm  of 
the  south  fork  of  the  south  branch  of  the 
Chicago  River  near  South  Ashland  Ave., 
according  to  plans  and  specifications  on  file 
In  the  office  of  the  Department  of  Public 
Woiks    of    said    city,    room    326.    City   Hall. 

Propos.ils  must  l:e  made  out  upon  blanks 
furnished  at  said  office  and  be  addressed  to 
said  department,  indorsed  "Proposals  for 
South  Ashland  Av.  Temporary  Bridge."  and 
be  accompanied  with  five  hundred  dollars 
in  money  or  a  certified  check  for  the  same 
amount  on  some  responsible  bank  located 
and  doing  business  in  the  city  of  Chicago 
and  made  payable  to  the  order  of  the  Com- 
missioner   of    Public    Works. 

The  Commissioner  of  Public  Works  re- 
serves the  right  to  re.iect  any  or  all  bids. 

No  proposal  will  be  considered  unless  the 
party  offering  it  shall  furnish  evidence  s.it- 
-  isfactory  to  the  Commissioner  of  Putiiic 
Works  of  his  ability,  and  that  he  has  the 
necessary  facilities,  together  with  suITIcient 
pecuniaiy  resources,  to  fulfill  the  conditions 
of  the  contract  and  specifications,  provided 
such    contract    should    be   awarded    to   him. 

Companies  or  firms  bidding  will  give  the 
individual  names,  as  well  as  the  name  of 
the   firm,   with    their  address. 

JOHN   J.    HANBERG. 
Commissioner  of   Pul  lie  Works. 
By    PAUL   REDIESKE. 
13-lt  Deputy   Commissioner. 

ASPHALT  PAVING. 

Enid.  Okla. 

Sealed  bids  will  be  received  at  the  office  of 
the  City  Clerk  of  the  City  of  Enid.  Oklahoma 
Territory,  until  12  o'clock  noon  Friday.  Oc- 
tober 11,  1907.  for  grading,  paving,  curbing, 
guttering,  draining  and  otherwise  improving 
certain  streets,  in  accordance  with  laws  reg- 
ulating the  same,  and  certain  resolutions, 
ordinances  and  other  actions  of  the  Mayor 
and  Council  of  the  City  of  Enid.  Oklahoma 
Territory,   relative   to   the   same,    to-wit: 

Giand  avenue,  from  the  noith  line  of  Raii- 
dolph  avenue  to  the  north  line  of  Walnut 
avenue.     Walnut  avenue,  from  the  west  line 


of  Grand  avenue  to  the  ea.:;  i.:.u  t.t  Inde- 
pendence avenue  (to  be  paved  with  asphalt), 
about  11,500  square  yards. 

Plans  and  specifications  on  file  at  the  of- 
fice of  the  City  Clerk  and  the  City  Engineer. 

A  certified  check  In  the  sum  of  $1,000  on 
some  bank  In  the  City  of  Enid  will  be  re- 
quired to  accompany  each  bid.  as  a  guaran- 
tee of  good  faith,  and  which  shall  be  for- 
feited to  the  City  of  Enid  should  the  bidder 
to  whom  the  contract  Is  awaided  fall  to 
qualify  and  enter  Into  contiact  within  ten 
days  after  acceptance  of  bid  by  the  Mayor 
and  Council. 

A  bond  in  the  sum  of  .'0  per  cent  of  con- 
tract price  will  be  required  of  the  contractor 
for  the  faithful  execution  of  the  wotk  and 
the  protection  of  the  city,  and  all  property 
owners  against  any  lo.ss  or  damage  caused 
by   the  negligent  execution  of  such  work. 

A  guarantee  contract  for  maintenance  of 
the  above  work  for  a  period  of  ten  years  will 
be  required  of  the  contractor,  as  required  In 
the  specifications. 

Bids  will  be  opened  by  the  Mayor  and 
Council  at  the  Council  Chamber,  at  8  o  clock 
p.  m.  on  said  11th  day  of  October,  1907,  at 
which  time  and  place  bidders  are  required 
to   be   present. 

The  Mayor  and  Council  reserve  the  right 
to  I  eject  any  or  all  bids  and  readvertlse 
if  it  should  be  deemed  to  the  best  Interest 
of  the  city  and  the  property  owners. 

E.    R.    LEE, 

C.  H.   SEXTON.  City   Clerk. 

City   Engineer.  13-2t. 

CONTENTS  OF  SEPTEMBER   18    ISSUE 
OF  ENQINEERINQ-CONTRACTING. 
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M>  A  Painting  and  Whitewashing 
^'■'"^  Machine 

DOES  THE  WORK  OF  20  MEN 

with  brushes,  ar.d  docs  it  better.     Send 
for  Catalogue  which  is  free. 

J.  A.  DEL  SOUR.  106  Fnlton  S(..  New  York.  N.  Y. 
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WANTS 

Undisplayed  Cards  under 
this    heading    cost    only 

One  Cent  a  Word 

Displayed  $1.00  an  Inch. 


WANTED  —  Drawings.  Maps,  Lettering, 
Plats.  Tracings  to  make,  by  exyei  lenced 
draftsman.     •tJl    North    Blackford    St..     In- 


dlanapulis.    Ind. 


g-«t 


TECHNICAL  MEN,  superintendents 
engineers  and  draftsmen.  Openings  in  all 
parts  of  the  world  at  the  highest  possible 
salaries.  Write  us  today  of  your  experience. 
Hapgoods,  305  Broadway,  New  York  City, 
or  Suite  1012  Hartford  Building,  Chicago. 

The  Engineering  Agency  Bulletin,  pub- 
lished every  week,  contains  a  list  of  posi- 
tions for  Engineers,  Draftsmen,  Instru- 
mentmen,  etc.,  etc.,  that  are  positively 
vacant  at  the  time  you  receive  it.  Send 
for  sample  copy. 

THE  E.N'GI.VEERING   AGENCY, 

Monadnock  Block,  Chicago 

Established  1893 

We  may  have  just  the  man  you  want  ! 
Draftsmen.  Foremen.  Engineers,  Superin- 
tendents. Tell  us  just  what  you  want,  we 
will  submit  abstracts  for  your  approval. 
No  charge  to  the  employer. 

MacGREGORS  ENGINEERI.VG  .\GENCY. 

476  Main  Street.  Worcester    Mass.. 
or  432   Main  Street.  SprinRtield,  .Mass, 


WANTED— Second-hand  blue  print  frame, 
complete,  about  24x30.  State  make,  con- 
dition and  price.  Address  "T.  L.  A.." 
care  of  Engineering-Contracting.  355  Dear- 
born   St,     Chicago. 

WANTED— Position — Civil  engineer,  age  40. 
with  exceptionally  valuable  experience  in 
tunnel  construction.  Is  open  for  new  en- 
gagement. Location  no  object.  Address 
"Competent."  care  of  Engineering-Con- 
tracting.  355  Dearborn  St..  Chicago. 


WANTED — Secondhand  engineer's  transit. 
Frank  C.  Tolles,  13  Lansing  St.,  Utica, 
N    Y. 

WANTED — Names  of  abrasive  manufactur- 
ers who  use  garnets.  A.  C.  Seward,  6 
The    Dunbar.    Toledo.    O. 

WANTED — Conveying  machinery,  with  elec- 
tric motor,  to  carry  food  from  kitchen, 
through  a  tunnel,  to  dining  rooms,  at  new 
Parental  Home  buildings.  Address  FYank 
A.   Collins.  69   Broadway.  Flushing.  N.  T. 

WANTED — Catalogs  and  other  information 
concerning  the  construction  of  lime  kilns, 
especially  those  having  steel  shells  and  built 
to  use  crude  oil  fuel.  N.  C.  Ray.  Merced. 
Cal. 

DRAFTSMEN— Over  300  positions  now  open 
tor  mechanical  and  structural  draftsmen; 
also  superintendents,  civil  and  electric  en- 
gineers. Openings  in  New  England  only. 
Write  to-dav.  MacGregor's  Engineering 
Agencv.  476  Main  St..  Worcester,  Mass.; 
432   Main   St..   Springfield,  Mass. 


WANTED  —  POSITION  —  Mechanical  engi- 
neer 26,  five  yeais*  experience  shop  man- 
agement and  construction;  best  reler- 
ences;  fl25  least  salary.  "W.  E.  C,"  6405 
ParTiolI    Ave..    Chicago.  10-4t 

WANTED — Position  with  construction  con- 
tractors in  or  around  New  York  City.  Con- 
ciete  work  preferred.  At  present  chief 
clerk  and  assistant  engineer  In  construction 
depaitment  of  a  large  corporation.  Have 
had  five  years'  experience  in  handling 
men  and  am  familiar  with  modern  cost- 
keeping  methods.  Address  "H.  B.,"  care 
of  Engineering-Contracting,  355  Dearborn 
St..  Chicago.  ll-4t 

CONSTRUCTING  ENGINEER  would  like 
to  engage  with  contractor.  contracting 
company  or  railroad.  At  home  with 
earth  and  rock  work,  concrete  con- 
struction, track  and  switch  work,  telegraph 
and  telephone  pole  line  construction,  sub- 
marine pipe  laying,  etc.  Speak  Spanish. 
Location  desired.  Southern  or  Pacific 
States.  West  Indies.  Mexico.  Cential  or 
South  America.  Address  "E.  H.  C."  En- 
gineering-Contracting. 355  Dearborn  St., 
Chicago,  ll-4t 

WANTED — Graduate  civil  engineer,  expert 
on  design  and  construction  of  subways, 
underground  railway,  reinforced  concrete 
foundations  of  all  kinds,  arches,  caissons, 
cofferdams,  piers,  dams,  canal,  harbor  and 
water  fronts,  desiies  position  with  con- 
tractors or  construction  company  in  the 
middle  west.  Address  "H.  M.  G.."  Engi- 
neering-Contracting, 355  Dearborn  St., 
Chicago.  12-2t 

WANTED — Information  regarding  by-prod- 
uct charcoal  ovens.  Manufacturers  will 
please  send  catalogs.  H.  M.  Chapln.  Resi- 
dent Engineer,  F.  &  C.  R.  R.,  Limestone, 
Pa. 

WANTED — Position  —  Superintendent,  with 
executive  ability,  to  take  full  charge,  is 
open  for  engagement.  Understands  how  to 
organize  or  reorganize  labor  to  produce  the 
best  results.  Educated  with  IS  years'  expe- 
rience with  small  contracting  firms  on  pub- 
lic woiks.  and  real  estate  developing  where 
results  had  to  be  shown.  Understands  the 
handling  and  placing  of  temporary  rail- 
ways, cableways.  shovels,  derricks,  pumps, 
mixers  and  all  kinds  of  machinery  used  on 
various  work.  References  as  to  ability  and 
trustworthiness.  Address  Box  17.  care  En- 
gineering-Contracting. 13-21  Park  Row..  N. 
Y.    City. 

WANTED — Several  camp  draftsmen  for  rail- 
way location  work.  Will  pay  $90  and  ex- 
penses. Address  "Camp."  care  of  Engi- 
neering-Contracting, 355  Dearborn  St.,  Chi- 
cago. 

WANTED — Position.  A  well  known  chief 
engineer,  50  years  of  age;  having  had  30 
years'  experience  on  location,  construction, 
and  other  railway  work,  is  looking  for 
change.  Is  especially  well  fitted  to  in- 
vestigate projects  and  prepare  estimates 
for  investors.  Address  "W.  P.,"  care  of 
Engineering-Contracting,  355  Dearborn  St., 
Chicago. 

WANTED — Rodmen  for  government  railway 
in  South  America.  Will  pay  $80  in  gold 
and  expenses.  Including  medical  attend- 
ance, etc.  Two  year  contract.  Do  not 
answer  unless  prepared  to  advance  $300 
traveling  expenses,  of  which  $200  will  be 
refunded  later.  We  want  ten  good  men. 
We  have  been  furnishing  men  for  two 
years  for  this  work  and  can  guarantee  that 
everything  Is  all  right.  Engineering  Agen- 
cy,  Monadnock   Block,    Chicago, 


Italian  Laborers  Supplied 

FREE  OF  CHARGE 


For  railroad  building,  water-works,  quarries  and 
all  kinds  of  construction  work,  by 

The  Labor  Information  Office  for  Italians 

tlncorijorated) 

59  Ufiycite  (Formerly  Elm)  Street 
New  York  City 

No  charge  either  to    applicants   for   help  or  to 

the  laborers. 

Send  for  circulara  and  application  blanks. 


J.  F.  GRAHAM, 

(Roadmaster  Graham) 

RAILROAD  LABOR  AGENT 

All  classes  of  Laborers  in  Any  Number 
SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory 

WRITE  OR  WIRE 

204  Washington  Avenue  South 
MINNEAPOLIS,  MINN. 


WANTED 

Mechanical  Engineer  as  Superin- 
tendent and  Master  Mechanic  of 
a  large  evaporating  chemical 
plant,  located  in  New  York 
State.  Must  have  thorough 
knowledge  of  engines,  pumps 
and  boilers  and  be  competent  to 
undertake  the  general  direction 
of  the  business.  Salary  ade- 
quate to  man  and  position. 


•■M.  B.  F.," 


Address 
P.  O.   Box  543,    Scranton,   Pa. 


CONTRACTORS  AMD  E\GI\EERS 


Use  Nash's  Expeditious  Veasurer 

A  book  containing  200  pages  of  indexed 
tables,  which  show  at  a  glance  the 
cubic  contents  of  any  stone  or  pack- 
age according  to  its  length,  breadth 
and  depth.  Used  by  Contractors. 
Quarrymen  and  Engineers  all  over  the 
world.  Order  of  your  bookseller  or 
address  the  publisher.  1907  Edition 
Printed  entirely  from  New  Plates. 
$2.00  Postpaid. 

A.  L.  NASH 

n  State  Street  NEW  YORK 

Send  for  Sample  Pages 


n 


AVOID  ERROi<S 


DRAUGHTING, 

MAP  DRAWING  AND  PRINTING 

STRUCTURAL  IRON  WORK 

Large  Forct:  ol  Competent  Men. 

Rush  Work  Given  Special  Attention. 

P.  f .  \'on  hardenberg. 

123  Uberty  Street.  NEW  YORK  OTY 

Telephone:  20.1)  Cortlandt.     Rooms  513-515 


ARMOUR  INSTITUTE  OF  TECHNOLOGY 

Chicago,  Illinois 

Courses  in  Electrical.  Telephone,  Mechanical, 
Civil,  Chemical  and  Fire  Protection  Engineering. 
General  Science  and  Architecture.  Completely 
equipped  shops  and  laboratories.  DepartmenI  of 
Tests  prepared  to  test  all  ai)paratus  and  material 
11:  ed  in  the  several  branches  of  EnRineering  The 
Institute  Year  Book  vnll  be  sent  upon  application. 


Architectural  Wire 
and  Iron  Work 

of  all  kinds. 
Get  our  prices  and  circulars. 

IflternatiODal  Wire  &  Iroo  Works 

857  Superior  Street 
IRON  HAY  RACK.  Detroit,  Mich. 


WANTED 

We  win  pay  15  cents  each  for  perfect  copies  ol 
ENaiKXSRiNO-CoKTBAcn.Nool  tbe  foUowlng dates: 

Vol.  25 — January,  1906 
Uay  23.  I90t 
May  30,  1906 
June  27  1906 
Vol.  26 — July  i.  1906 
July  11.  1906 
July  18,  1906 
Sept.  12,  1906 

It  you  can  tumlsb  any  of  tbe  above  papers  please 
let  us  bear  trom  you. 

ENGINEERING  -  CONTRACTING 
355  Dearborn  Street,  Chicago 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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FOR  SALE 

A  R.insonie  and  a  Chicago 

CONCRETE  MIXER 

with   leucines  ami  H( 

ll.TS 

«xl5  lilakcCRlSH 

;r 

N 

>.  .JMcCully  ONRATORN 

CRISHHR 

H.  L. 

SHOCK.  330  Drcxel  HIiIk 

.  Fhiladcljihia. 

Trench 
Machines 


We  sell  and  lease  all  kinds  of  Hoisting  and 
Conveying  Machines  for  Trench  Work. 

Clialoguc  scut   upon    request. 

CARSON  TRENCH   MACHINE  CO. 

BOSTON,  HASS.,  U.  8.  A. 

nK\NClI  )  ""  ^^'''"■<^"  Si..  -NEW  YORK 


"^•■,,.'1"    M'ark  Building,  CLEV 
OFrlCES  J  ^qq  St.  James  St..  M< 


ELAND 
^ontrea.' 


FOR  SALE 

f)  Western  Dump  \\'agons,  \',i 

yard S  57.50 

4  Western  2-yard  Dump  Cars, 

30"  gauge 45.00 

9  Western  1,'i  yard  Dump  Cars     35.00 

12  Western  l;<  yard  Dump  Cars     35.00 

1  Western    Grader    (used    two 

months)        G25.00 

1  Lambert  Hoist  Engine      .     .   300.00 

UK.    &    J.    2-yard   30"    gauge 

Dump  Cars  '     .     .     .      42.00 

1  Case    Traction    Engine,  20 

H.  P 1,400.00 

Write  us  for  anything  you  may  be  needing  in 
the  line  of  Contractors'  equipment. 

The  American  Trading  Company 

MARIO.X,  OHIO 


rok  SALIC 
STEAM  ROAD  ROLLER 

10-ton  Buflalo-Pitts 
In  perfect  condition 

Has  been  used  4  months  on  a  gentleman ' 
Country  Estate. 

For  particulars  Addrcsa  P.  O.  Box   67.   Far  Hills.  N   J 


CoNTRfleTORS 

We  can  make  immediate  shipment 
of  Yellow  Pine.  Poplar,  Oak  and 
Chestnut  Lumber,  Cross  Arms, 
Pins  and  Brackets. 

WRITE  for  PRICES 

CENTRAL  MFG.  COMPANY 
Chattanooga,  Tenn. 


Steam  Shovel  to  Let 

One  Marion  Style  ".\"  Steam  Shovel,  standard 
railroad  gauge,  IJ-yard  dippers 

REBUILT  AND  IMPROVED 

Ready    for   shipment  about  Nov.    1st.    Ex- 
perienced crew  who  have  worked  the  shovel 
for  the  past  year,  or  more,   are  ready  lo  go 
with  it. 

Troy  Public  Works  Company 

R.  W  Sherman.  President 

Urica.  N   Y..  and  1154  St.  Nicholas  Avenue, 

comer  Broadway  and  W.  168th  St. 

New  York  City 


TEST    BORINGS 

for  Foundations,  Etc. 

ARTESIAN  WELLS.  DRIVEN  WELLS. 
PUMPING   APPARATUS 

J.  E.  Feeley  &•  Company 

43  South  Market  Sirest,  BOSTON 

.Sc  I'l  ri>r   E'timales 


Artesian  Well 
Water  Supply 

Tojcm  and  CUta.       Tat  Bartnti 
lor  Foundations  arid  EUvator  Shajta 

DAVID  OARVEY 
SO  Broadway       NEW  YORK 


YOUNG  &  SONS 


MAWirrACTI.If  !!f  r 


J  E.NGIXEERINO  MIMNO  A.VI)  BW 
rSURVEYLVe  INSTRUMENTSr 


PHILADELPHIA 


FOR    SALE 

One  No.  0,  capacity  8  cu.  ft 

One  No.  1,  capacity  14  cu.  ft. 

Complete,   on    trucks,   with    engines 

and  boilers 

Chicago  Concrete   Mixers 

Taken   in   exchange   for  larger   ma- 
chines of  same  make. 
Experienced  contractors  claim  these 
are  positively  the  simplest,  best  and 
most   durable   mixers  in  the  world. 

WRITE    for    PRICES 

CHICAGO  CONCRETE  MIXERCO. 

20  South  Canal  Street,  Chicago,  HI. 


VULCAN  IRON  WORKS 


CHICAGO 


mm 


Every  Train    a 
TwO'Hour  Train , 

Frnm  7  a.  m.  to  6  p.  m. 


To  PHILADELPHIA 
New  Jersey  Central 


Train  Every  Hour 
on  tho  Hour 

Leare  W.  23d  St.  Itintlnutee  l^efore  thehoar 
rSUtloniWE.ST  23U8T.  E.XCKI.LKNT 

LIBEKTT   8T.  DININd  3EBVICE  1 


'-j^lggff 

liS^ 

i 

WELLS 

X  K^ 

E       LIGHT 

^Bw?  >> 

■        Wells  LighVMfg.  Co. 

^^^^3^^           50  Washington  St. 

^0^         NEW  YORK 

ALL    KINDS    OF 

CONTRACTORS*  TENTS 


Extrft  Finished 

Columbus  Tent  Qi.  Awning  Co. 

Cast  Walnut  St..  Columbus.  O. 


"Everything    Has    Been    Sold 


>» 


E.  A.  Godeffroy  advertised  for  two  issues,  20  Wheel  Scrapers,  3  Dump  Cars  and 
a  Dump  Wagon,  then  wrote  "Please  discontinue  ad. — all  things  aJi'crlised  are  sold." 

If    )ou    have    anything    to    sell    or    rent,  send  us  copy  for   a    "For    Sale"    advertisement. 
The  price  is  only  $1   an  inch  a  week,  thus  making  the  cost  of  a  trial  very  small  indeed. 

ENGINEERING-CONTRACTING,  .355  Dearborn-  .St.,  Chicago. 


September  25.  loci-. 

FOR  SALE 

14  No.   3  wheel  scrapers  at $      25 

New    9x14    Vulcan    dinkles   at 2,5U0 

New    10x16    Vulcan    liinkles   at 3,0U0 

H  a  y  w  a  r  d      ^-yard      orange-peel 

bucket     325 

New    1-yard    clam-shell    bucket    for 

sand    and    gravel     375 

Lidgerwood    No.    71     hoist.     20     HF. 

complete     SOO 

Little     Giant     H4-yard     traction 

shovel    (2    sets    engines) 3,250 

Nat'l      Vs-yard     mixer     on     wheels, 

with    engine   and    boiler 575 

No.     2     Smith     mixer,     engine     and 

boiler,    on    wheels    675 

No.     1     Smith     mixer,     engine    and 

boiler,    on    wheels    625 

No.     0    Smith     mixer,     engine    and 

boiler,    on    wheels    525 

Gates   No.    5    Style   "D"   Crusher S50 

Marion     Model      60     shovel      (new), 

with    air    9,400 

Bucvrus  70-ton   shovel    (new),   with 

air     9,900 

New      10-ton      American      tandem 

roller     1,600 

Kellv  5-ton  asphalt  steam  roller...  800 
6x10    Vilter  belted  compressor  (34  ft.)       110 

12x12x14    Hall    air    compressor 650 

12xl2'4xl4  IngersoU  compressor...  725 
Morris  No.  10  D.  C.  pump  and  en- 
gine            500 

Complete  ^b-yard  dipper  dredge...  2,750 
Channon  full  circle  1^-vard  exca- 
vator        4,000 

McMyler  full   circle  derrick,    50-foot 

boom     2.500 

Let  me  have  your  inquiries  for  cable- 
ways,  cars,  rail,  rock  drills,  channelers. 
traction  engines  and  contractors'  equip- 
ment generally. 

WILLIS  SHAW 

171   La    Salle   St.  Chicago. 

FOR  SALE 
Two  78'x20'Tubul?r  Boilers,  120  steam. 

1  u''x32''  Corliss  Engine. 

7  Automatic  Engines.        Locomotives. 

Cars.     4  steam  Shovels. 

O.   R.  WHITNEY.  39  CortlanJt  St..  New  Voik. 

FOR    SALE 

One  Lambert  Skldder.  four  dnims  48"  lone.  One  pair 
neeines.  I0ixl2  cylinders:  one  pair  enfflnes,  9x12  evltn- 
ders.  used  one  month;  one  Lambert  SRidder.  three 
drums  48' lone  double  encinea.  9x12  cylinders,  eood 
condition.  One  Lideerwood  Skldder.  three  drums  4^' 
lone,  cylinders  9x12,  fair  condition;  one  R.  I.  36' eauee 
Locomotive,  eood  condition;  one  10x16  Porter  Saddle 
Tank.  36'  eauee;  30  narrow  gauge  Logging  cars;  one 
12x30  Berlin  Timber  Planer. 

S.ABEL  BROS..  Jacksonville.  Fla' 
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LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels. 

Southern  Iron  &  Equipment  Co. 

Atlanta,   Ga. 


Steam  Shovels,  Locomotives,  Gars,  etc. 

RAILWAY    AND     CONTRACTORS'    EQUIPMENT 
A,  C.  TORBERT  &  COMPANY 

TeleRraph,  Tcli^phonooi    Write  l\  547-54S  .Monadnock   Block.  Chicago 
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The  Emerson  a'  Contractor's  Pump 

HE  Emerson  Pump  is  the  best  pump  in  the  world  for  contractors. 
Its  reliability,  efficiency  and  general  handiness  appeal  forcibly  to  the 
the  man  of  business  whose  interests  demand  pumping  at  the  least 
expense  and  annoyance  regardless  of  conditions.  The  steam  and 
discharge  pipes  and  the  pump  are  all  self-contained,  and  the  whole 
suspended  by  chain  falls  or  by  cable  and  windlass  from  some  con- 
venient oV'Crhead  beam.  The  steam  pipe  being  made  flexible  at  the 
top  by  elbows  in  the  pipe,  so  that  it  will  swing  when  the  pump  is 
raised  and  lowered.  The  whole  can  be  lowered  right  down  to  the  sump,  where  suction 
is  effective,  without  stopping  the  pump.  Its  ability  to  handle  water  containing  large 
percentages  of  sand,  gravel,  quicksand  or  mud  without  injury  to  itself,  and  to  work 
perfectly  without  "running  dry"  when  taking  in  large  quantities  of  air  with  the  water, 
enables  the  pump  to  drain  a  sump  and  keep  it  drained  with  scarcely  any  attention, 
and  is  in  strong  contrast  with  centrifugal  pumps  that  require  engines,  foundations, 
shafting,  which  must  be  kept  in  line;  belting,  which  must  be  protected  from  the 
weather,  the  inability  to  get  them  down  close  to  the  work  where  suction  is  effective, 
the  constant  care  and  attention  they  require  and  the  annoyance  of  their  "running 
dry"  and  requiring  priming  every  time  the  water  gets  low  enough  to  admit  the  least 
air  in  the  suction  pipe.  The  Emerson  Pump  is  not  affected  by  the  weather,  has 
no  belts  to  slip  or  shafting  to  keep  in  line,  no  working  or  moving  parts  exposed, 
and  can  be  covered  with  mud  without  damaging  it  or  affecting  its  working  in  the 
least.  It  makes  no  noise  nor  is  there  any  exhaost  steam  from  it.  It  only  needs  to 
be  suspended  in  position  and  connected  with  the  boiler  by  a  small  pipe,  and  it  is 
ready  for  business,  and  is  much  more  reliable  for  continuous  runs  than  anything 
that  exists.  They  are  being  used  by  m.any  of  the  largest  contractors  in  this  country. 
For  irrigation,  there  has  never  been  a  pump  built,  nor  probably  never  will  be,  that 
is  so  thoroughly  adapted  to  this  service,  where  reliability  is  so  essential.  There  is 
nothing  made  so  reliable;  nothing  so  simple  or  that  will  stand  rough  usage  and 
exposure  to  all  kinds  of  weather  without  damage  or  that  requires  so  little  atten= 
lion  or  as  few  repairs.  The  pump  can  either  be  suspended  from  a  tripod  or  set  on 
a  foundation,  or  if  used  in  a  well  it  is  simply  suspended  in  the  well  by  a  chain  or 
cable  and  arranged  to  raise  or  lower  to  suit  the  level  of  water  in  the  well,  similar  to 
the  description  of  the  pump  as  used  for  mining.  It  has  no  packing  glands  or  stuff= 
ing  boxes,  no  belts,  pulleys  or  shafting,  no  adjustments  to  make,  and  is  the  ideal 
pump  for  continuous  runs  of  long  duration.  The  steam  and  discharge  pipes  are 
smaller,  and  the  weight  of  the  pump  very  much  less  than  any  other  of  same 
capacity,  which  makes  them  cheap  and  easy  to  handle  and  install.  They  are 
more  economical  and  durable  generally  than  any  other  pump.  No  farmer  or 
planter  can  afford  to  risk  the  loss  of  a  crop  by  using  a  pump  that  is  in  the  least 
uncertain  or  that  is  liable  to  break  down  or  wear  out  just  when  he  needs  it,  nor  one 
that  requires  frequent  repairs.  The  Emerson  is  the  only  one  that  fully  measures  up 
to  the  requirements. 

Our  Catalogue  EC  will  be  a  revelation  to  you  if  you  are  interested  in  pumping. 
Ask  about  our  Quick  Cleaning  Strainers  and  Foot  Valves.     They  are  great,  too. 
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There  is  a  well  founded  belief  that  it 
pays  a  contractor  to  establish  a  reputation 
for  rushing  his  work  to  a  finish;  but,  in 
the  effort  to  maintain  such  a  reputation, 
a  contractor  may  easily  make  a  serious 
mistake.  We  refer  to  the  mistake  that  is 
made  in  antagonizing  the  workmen.  For 
example,  if  workmen  are  hired  in  large 
numbers  to  do  a  comparatively  small  piece 
of  work,  the  job  is  no  sooner  well  under 
way  than  it  is  finished.  The  men  who  are 
then  discharged  spread  the  history  of  the 
job  among  their  fellows,  and  the  contractor 
soon  discovers  that  it  is  very  difficult,  if 
not  impossible,  to  Iiire  first-class  men. 
This  is  particularly  true  if  the  contractor 
has  been  in  the  habit  of  hiring  a  host  of 
men  intermittently,  which  often  happens  on 
a  large  job  where  the  materials  are  deliv- 
ered in  dabs.  When  a  small  amount  of 
material  is  delivered,  it  is  generally  poor 
policy  to  put  so  big  a  gang  at  work  that 
the  materials  are  likely  to  be  used  up  be- 
fore another  consignment  can  arrive.  Noth- 
ing irritates  a  good  workman  more  than 
intermittent  occupation.  Bearing  this  in 
mind,  a  contractor  should  plan  to  keep  a 
certain  number  of  good  men  steadily  at 
work.  Then,  when  he  feels  sure  that  there 
will  be  more  than  enough  material  to 
keep  them  busy,  he  can  pick  up  more  men. 
By  following  this  plan  he  will  have  at 
least  a  number  of  men  who  will  stand  up 
for  him  as  being  a  contractor  who  is  con- 
siderate of  his  employees.  This  may  seem 
like  a  trivial  matter,  but  it  is  really  of  far 
more  importance  than  many  a  contractor 
thinks   it  to  be. 


solicit  work  for  himself.  He  may  enter 
the  arena  of  politics.  He  may  seek  to  be 
a  member  of  a  public  commission,  or  he 
may  strive  to  be  elected  president  of  a 
railway.  He  may  do  these  things,  and,  in 
our  opinion,  he  should,  if  his  inclination 
points  that  way.  We  say  he  should,  be- 
cause we  believe  society  will  be  better  off 
when  there  are  more  engineers  as  mayors 
of  cities,  as  members  of  public  service 
commissions,  and  as  presidents  of  rail- 
ways. These  positioiis  rarely  come  to  the 
man  whose  modesty,  or  whose  "code," 
prevents  him  from  seeking  them.  Luck 
has  smiled  on  the  face  of  a  few  engineers 
and  has  said :  "Come,  take  my  hand,  I 
will  lead  you  to  a  position  of  promi- 
nence." Upon  inquiry  we  have  found  that, 
m  every  case,  the  voice  of  Luck  was  mere- 
ly the  voice  of  a  man  talking  to  himself. 


Wherein  Engineering  Differs  from 
Other  Professions. 

Each  brain  is  a  family  of  faculties,  son'e 
members  of  which  are  always  in  short 
trousers.  It  is  not  strange,  therefore,  that 
certain  puerile  ideas  persist  among  men 
as  a  class  even  as  they  do  among  individ- 
uals. In  the  juvenile  state  of  society, 
some  classes  of  men  came  to  be  known  as 
"professional  men."  These  men  made 
codes  for  their  own  guidance,  and  among 
the  laws  laid  down  was  the  one  enjoining 
any  professional  man  from  soliciting  pat- 
ronage. Doctors  and  lawyers  who  sought 
business  became  "quacks"  and  "shysters." 
When  the  profession  of  engineering  first 
came  into  existence,  engineers  failed  to 
perceive  that  an  engineer  is  a  professional 
man  and  more.  So  they  aped  many  of  the 
rules  of  the  older  professions.  An  en- 
gineer is,  or  should  be,  a  business  man. 
His  is  the  task  always  to  be  solving  equa- 
tions in  economy.  An  engineer  is,  or 
should  be,  an  inventor.  Indeed,  the  word 
engineer  is  closely  akin  to  ingenious.  In 
French,  the  two  words  are  almost  identi- 
cal. 

.\x\  engineer  is  clearly  more  than  a  pro- 
fessional man.  As  a  man  of  business  he 
may  push  himself  to   the  front.     He   may 
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Engineer's  Estimates  Should  Be  Made 
Public 

The  rejection  of  bids  because  they  are 
higher  than  the  estimated  cost  of  the  work 
as  made  up  by  the  engineer  is  without 
doubt  an  injustice  to  the  contractors  bid- 
ding, as  we  have  previously  pointed  out  in 
this  journal.  When  the  engineer's  esti- 
mate, either  in  detail  or  in  the  aggregate, 
is  kept  secret  no  one  has  any  idea  whether 
or  not  it  is  a  reasonable  one. 

When  all  bids  are  higher  than  the  en- 
gineer's estimate  it  is  more  than  likely 
that  the  estimate  is  erroneous,  or  else  the 
engineer  is  in  possession  of  information 
regarding  the  work  that  has  not  been  made 
known  to  the  contractors.  The  contractor 
suffers  seriously  from  the  rejection  of  a 
bid  simply  because  it  exceeds  "the  esti- 
mate." He  has  spent  both  his  time  and 
money,  and  has  given  to  his  competitors 
his  prices.  There  is  danger  of  another 
evil  resulting  from  keeping  secret  the  en- 
gineer's estimate.  Suppose  one  firm  puts 
in  a  bid  way  below  the  engineer's  estimate, 
not  knowing  what  the  estimate  is,  and  the 
next  bidder  is  only  slightly  below  the  es- 
timate. When  the  bids  are  opened  these 
two  bidders  may  see  the  advantage  of 
"getting  together,"  and,  by  making  repre- 
sentations as  to  an  error  in  making  up  the 
lowest  bid,  secure  an  award  to  the  higher 
bidder.  This,  it  is  true,  might  occur  even 
where  the  engineer's  estimate  is  kept  se- 
cret ;  but  it  cannot  occur  where  the  esti- 
mate is  made  public  and  a  limit  set  upon 
the  permissible  deviation  from  the  esti- 
mate. 

On  the  Erie  Canal  improvement  in  New 
York  state,  the  State  Engineer's  estimates 
are  made  public,  and  notice  is  given  to  bid- 
ders that  bids  must  not  depart  20%  in 
any  single  item,  nor  more  than  10%  on 
the  total,  from  the  engineer's  estimate. 
The  object  of  this  is  to  prevent  unbalanced 
bids,  and  to  prevent  bidding  that  is  un- 
reasonably high  or  unreasonably  low. 
This  seems  to  be  a  step  in  the  right  direc- 
tion, at  least  for  certain  classes  of  con- 
tract work.     LTnder  such  conditions  a  con- 

of  republication  reserved. 
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tractor  can  tasily  decide  wlicther  it  is 
worth  his  lime  to  bid,  and  the  state  of- 
ficials know  beforehand  that  they  will  not 
be  compelled  to  award  a  contract  to  a  bid- 
der that  has  made  a  ridiculously  low  bid  as 
compared  to  the  estimate  of  the  en- 
gineer. 


Macadam  Road  Construction. 

We  print  in  this  issue  an  abstract  of  an 
article  by  Mr.  A.  L.  Valentine  relating  to 
the  construction  of  macadam  roads.  The 
ai^iclc  contains  some  very  interesting  data 
as  to  the  cost  of  construction  and  it  is  one 
of  the  few  articles  that  we  have  ever  seen 
that  states  the  number  of  gallons  of  water 
required  for  sprinkling  a  given  amount  of 
macadam  during  construction. 

We  note  that  Mr.  Valentine  states  that 
macadam  work  should  be  started  at  the  end 
of  the  road  farthest  from  the  source  of 
supply  of  broken  stone.  This  is  a  com- 
mon specification,  but  one  that  we  believe 
to  be  erroneous.  We  use  the  word  erron- 
eous not  in  the  sense  that  it  is  impossible 
to  produce  a  good  road  in  this  manner,  but 
in  the  'sense  that  it  is  impossible  to  pro- 
duce the  most  economic  road  of  standard 
quality. 

One  of  the  editors  of  this  journal  has 
had  occasion  to  build  a  number  of  ma- 
cadam roads,  and  in  every  case  has  begun 
the  construction  of  the  work  at  the  point 
nearest  the  source  of  rock  supply  instead 
of  at  the  farthest  end  of  the  road.  The 
object  in  beginning  near  the  source  of 
supply  is  obviously  to  provide  a  roadway 
over  which  the  materials  can  be  hauled 
to  the  point  of  construction.  In  this  man- 
ner it  is  possible  to  haul  two  or  three 
times  as  great  a  load  on  the  wagon  as  can 
be  carried  by  the  same  wagon  when  hauled 
over  the  bare  ground.  The  longer  the 
haul  the  more  important  this  factor  of  cost 
becomes,  but  in  any  case  it  is  a  very  large 
percentage  of  the  total  cost. 

The  objection  to  this  method  is.  as  stat- 
ed by  Mr.  Valentine,  the  danger  of  cutting 
up  the  road  before  it  is  fully  hardened  by 
the  rolling  process.  This  objection  is  over- 
come by  requiring  all  loaded  wagons  to 
pull  off  to  the  side  of  the  road  at  a  point 
200  or  300  ft.  back  of  the  farthest  end 
where  the  roller  is  working.  Then  the 
wagons  have  to  move  only  a  short  distance 
over  the  bare  earth  and  the  team  by  ex- 
erting itself  can  usually  reach  the  end  of 
the  road  without  the  assistance  of  a  snatch 
team.  Where  Conditions  are  such  that  the 
team  cannot  pull  the  short  remaining  dis- 
tance over  the  bare  earth,  it  is  good  prac- 
tice to  haul  the  load  directly  over  the  un- 
finished macadam,  provided  the  wagons 
are  equipped  with  wide  tires,  as  all  wagons 
used  in  road  construction  should  be.  The 
wide  tires,  particularly  if  the  rear  wheels 
do  not  track  with  the  front  wheels,  serve 
to  consolidate  the  roadbed  even  better  than 
the  roller  does  and  actually  improve  the 
road  instead  of  causing  it  to  become  cut 
into  ruts. 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  con- 
structing concrete  and  reinforced  concrete  structures.  It  will 
cover  the  selection,  testing  dnd  proportioning  of  concrete 
materials;  hiboratory  tests  of  concrete ;  concrete  mi.ving,  trans- 
portation and  placing;  fabrication  and  placing  of  reinforce- 
ment, and  form  construction  and  erection.  It  will  also  contain 
articles  on  new  and  interesting  developments  in  the  design  of 
reinforced  concrete. 


Method   and   Cost    of   Constructing 
Reinforced   Concrete    Kiln   House 
of  Separately  Molded   Mem- 
bers, Edison   Portland 
Cement  Co. 

One  of  the  most  interesting  applications 
in  the  United  States  of  separately  molded 
members  in  reinforced  concrete  mill  build- 
ing construction,  has  recently  been  made 
by  the  Edison  Portland  Cement  Co.,  in 
constructing  a  new  kiln  house  for  its  works 
at  New  Village,  N.  J.  We  are  able  to  give  the 
methods  and  cost  of  constructing  this 
building.  In  the  w.-iy  of  preface  we  may 
say  that  this  type  of  construction,  that  is 
construction  with  separately  molded  mem- 
bers, has  had  more  extended  applications 
abroad  and  has  met  with  considerable 
favor  from  European  engineers,  while 
American  practice  presents  at  least  two 
other  notable  examples,  one  the  four-story 
building  for  the  Textile  Machine  Works 
at  Reading,  Pa.,  in  which  the  Visintini 
system  was  used,  and  the  other  a  set  of 
one-story  warehouses  for  the  Bush  Term- 
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Fig.  1.  Arrangement  for  Molding 
Four  Single  Bracket  Columns  and 
Four   Roof  Girders. 


inal   Co.,   in   Brooklyn,   New   York  city. 

General  Description. — The  new  kiln 
house  of  the  Edison  Portland  Cement  Co. 
is  nominally  two  buildings,  but  as  the  two 
are  so  constructed  as  virtually  to  be  one 
structure  the  construction  will  be  so  con- 
sidered here.  The  combined  building  is 
rectangular  in  plan.  100  ft.  wide  and  22S 
ft.    long,   c.    to    c.   of   columns.      The    roof. 


which  is  27  ft.  clear  height  to  bottoms  of 
roof  girders  is  carried  by  seven  longitudi- 
nal rows  of  columns  spaced  c.  to  c.  of  col- 
umns, 18  ft.  4  ins.,  13  ft.  4  ins..  18  ft.  4  ins., 
19  ft.,  12  ft.  and  19  ft.  The  column  spacing 
in  each  row  is  uniformly  12  ft.,  c.  to  c. 
The  roof  girders   are  50  ft.  long  and  two 


Fig.  2.  Arrangement  for  IVIolding 
Four  Bracket  Columns  and  Four 
Roof  Girders. 


placed  end  to  end  span  the  building  trans- 
versely resting  on  the  seven  columns.  On 
these  girders  were  placed  12  ft.  x  6  ft.  3  in. 
roofing  slabs  4  in.  thick.  In  addition  the 
columns  in  the  center  row  were  bound 
together  at  the  tops  by  8  x  24-in.  struts. 
With  the  exception  of  two  columns  all 
columns,  girders,  slabs  and  struts  were 
cast  separately  and  erected  a  member  at  a 
time. 

The  several  members  specitied  were  sim- 
ple structurally.  The  columns  were  16  ins. 
square  with  brackets  for  the  girder  ends 
cast  in  place.  The  mill  columns  had  one 
bracket :  the  center  row  columns  had  four, 
two  for  the  roof  girders  and  two  for  the 
struts,  and  the  intermediate  columns  had 
two.  The  column  steeples  were  reinforced 
with  four  twisted  steel  rods  bound  together 
with  circumferential  ties  at  about  i8-in.  in- 
tervals and  the  brackets  were  reinforced 
as  cantilevers.  The  roof  girders  were 
12  ins.  thick,  42  ins.  deep  at  the  center 
and  24  ins.  deep  at  the  ends.  The  struts 
were  8  x  24  ins.  in  sections.  The  12-ft.  x 
6-ft.  3-in.  slabs  were  reinforced  by  a  grid 
of  15'j-in.  longitudinal  rods  and  five 
transverse  rods.     The  shapes  of  the  several 
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members  are  clearly  shown  by  the  various 
illustrations. 

Methods  and  Cost  of  Molding. — The 
first  task  in  molding  the  several  members 
was  to  prepare  a  suitable  molding  bed. 
Concrete  was  used  as  being  cheeper  than 
wood.  An  8-in.  foundation  of  cinders  was 
first  laid,  leveled  off,  well  soaked  and 
tamped.  On  this  4-in.  concrete  slabs  7  ft. 
wide  and  50  ft.  long  were  constructed. 
This   was   the   first   construction.     After   a 
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outside    and    between    them    four    girders 
were  molded. 

The  forms  used,  except  those  for  the 
brackets,  were  of  the  simplest  construction, 
consisting  merely  of  sides  of  boards  held 
together  by  strips  and  supported  by  knee 
braces,  yokes  and  spacers  of  wood.  Fig. 
3  shows  a  half  of  one  side  form  for  a  roof 
girder.  Altogether  eight  column  forms 
and  three  girder  forms  were  made,  each 
column   form  being  used   seven  times   and 
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Fig.  3.     Details  of  Forms  for  Roof  Girders. 


few  skbs  had  been  constructed,  the  idea 
was  conceived  of  forming  these  base  slabs 
so  that  they  might  be  of  some  future  use. 
Another  building  to  be  constructed  sug- 
gested the  way.  By  separating  the  con- 
crete from  the  cinder  bed  with  paper  and 
introducing  separating  strips  of  wood  each 
base  slab  50  ft.  8  ins.  long,  7  ft.  wide 
and  4  ins.  thick  was  divided  into  five  slabs 
7  X  10  ft.  X  4  in?.,  which  would  serve  as 
roof  slabs  for  the  proposed  building.  This 
was  the  manner  in  which  all  the  base 
slabs  after  the  first  two  or  three,  were 
constructed. 

Several  combinations  of  arrangements 
were  used  for  molding  the  columns  and 
girders.  For  the  wall  coluinns  having  one 
bracket  the  arrangement  shown  in  Fig.  I 
was  adopted.  The  base  was  covered  with 
paper  and  on  this  the  two  outside  and  the 
middle  columns  were  cast  in  forms.  Wh^.i 
these  columns  had  set  the  forms  were  re- 
moved, the  intervening  spaces  prepared 
and  the  two  intermediate  columns  molded 
Ten  columns,  five  sets  of  two  columns  in 
lines  were  cast  on  each  base.  For  molding 
the  remaining  columns  the  arrangement 
shown  in  Fig.  2  was  adopted.  Two  outside 
lines  of  columns  (4  columns)  were  molded 
in  forms  as  in  Fig.  i  and  between  them 
four  roof  girders  were  molded,  the  se- 
quence of  operations  being  as  follows :  The 
two  outside  lines  of  columns  were  molded 
in  forms,  allowed  to  stand  until  set,  and 
then  stripped.  Using  a  column  surmount- 
ed by  a  shallow  side  form  for  one  side  and 
a  full  depth  side  form  for  the  other  side, 
molds  were  formed  for  the  two  outside 
girders  Nos.  2  and  3.  One  full  depth  side 
form  and  the  side  of  girder  No.  2  formed 
the  mold  for  girder  No.  4.  Girder  No.  5 
was  molded  in  the  space  between  girders 
No.  3  and  No.  4.  Whenever  a  cast  mem- 
ber constituted  a  part  of  the  form  the 
concrete  surface  was  papered.  The  struts 
were  cast  by  a  similar  arrangement ;  that 
is,  two  line?  of  struts  were  molded  on  the 


each  girder  form  ten  times. 

The  following  figures  give  the  cost  of 
erecting  a  column  form  when  the  whole 
form  (both  sides)  was  of  wood.  When 
the  column  was  molded  between  other  col- 
umns this  cost  was   eliminated ; 

I  carpenter  3  hrs.  a(  25  cts $0,750 

I  helper.  3   hrs.   at   17^4   cts 0.525 

I  helper    i    hr.    at    I'jVz   cts 0.175 
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The  work  included  lining,  plumbing, 
bracing,  yoking  and  setting  six  bolts.  The 
laborers  were  used  in  handling  the  forms. 
The  reinforcement  for  both  columns  and 
girders  was  erected  complete  inside  the 
form.  The  cost  of  erecting  this  rein- 
forcement for  one  column  was  as  follows : 

2  laborers,  4  hrs.  at  15  cts $1.20 

r/3  foreman,  4  hrs.  at  22 J4  cts 0.30 

Total    $1.50 

This  cost  included  the  work  of  bending 
the  hoops  made  by  f^-in.  round  iron ;  there 
were  18  hoops  in  each  column.  The  girder 
forms  were  as?emblcd  by  piece  work  at 
$1.80  per  girder. 

The  concrete  was  a  1-6  mixture  of  Port- 
land cement  and  crusher  run  stone,  no 
sand  being  used.  The  crushed  stone  ran 
very  fine,  the  largest  passing  a  Yz-'va.  sieve 
and  10  per  cent  passing  a  200-mesh  sieve. 
No  trouble  was  experienced  with  this  fine 
aggregate.  The  concrete  was  mixed  in  a 
.\o.  2  Ransome  mixer,  elevated  so  as  to 
deliver  the  batches  into  cars  on  a  standard 
gage  track.  This  track  ran  between  the 
base  slabs  on  which  the  molding  was  done. 
Each  car  held  about  3  cu.  yds.,  and  dis- 
charged through  a  side  gate  and  spout 
directly  into  the  forms ;  the  mixture  being 
made   so   wet   that   it   would   flow    readily. 


Fig.  4.      Handling    Roof   Sla 

1/5  boss  carpenter  3  hrs.  at  30  cts..  0.180 

Total    $1,630 

This  cost  is  the  cost  of  form  complete, 
including  lining,  plumbing,  bracing  and 
yoking,  but  excluding  cost  of  materials 
and  labor  constructing. 

The  cost  of  erecting  a  girder  form  con- 
sisting of  four  pieces  like  that  shown  by 
Fig.  3  was  as  follows : 

2  carpenters  5  hrs.  at  25  cts $2,500 

2  helpers  5  hrs.  at  vjVz  cts 1.750 

2  laborers  Vi  hr.  at  15  cts 0.150 

J4  boss  carpenter  at  30  cts  per  hour.  0.375 

Total    $4775 


bs   With    Locomotive   Crane. 

The   cost    of    mixing   the   concrete    was    as 
follows  per  cubic  yard : 

Item.  Per  cu.  yd. 

I  foreman  at  20  cts.  per  hr $0.0300 

3  laborers  shoveling  stone  at  15  cts. 

per    hour    0.0675 

3     laborers  filling  hopper  at   15  cts. 

per   hour    0.0675 

I  laborer  bringing  cement  at  15  cts. 

per    hour    0.0225 

I  laborer  dumping  cement  at  15  cts. 

per   hour    0.0225 

9  H.P.  at  V2  ct.  per  H.P.  hour 0.0450 

Superintendence,    repairs,   etc 0.0270 

Total    $0.2810 
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1  he  company  used  its  own  cement  and 
stone  for  concrete  and  assumed  the  cost  of 
cement  at  $1  per  barrel  and  tlie  cost  of 
stone  at  60  cts.  per  cu.  yd.  At  these  prices 
and  assuming  that  a  cubic  yard  of  concrete 
of  the  nii.xturc  described  above  would  con- 
tain atxjut  1.25  bbl.  of  cement  and  1.5  cu. 
yd.  of  aggregate,  we  have  the  following 
cost  of  materials  per  cubic  yard  of  con- 
crete : 
1.25  bbls.  cement  at  $1 $1.25 


General  Expenses: 

I  lousing  and  heating   $0.7000 

Superintendence,  power,  etc.    (10%)  0.6120 

Total    $1.3120 

Grand  total   $6-7335 

Each  slab  covered  an  area  of  75  sq.  ft., 

making  the  cost  of  the  molded  slabs  about 

9   cts.   per    sq.    ft.   or  $9   per   square    (100 

sq.  ft.) 

Methods  and  Cost  of  Erection. — The  col- 


Fig.  5.     Method  of  Handling  Columns  With   Locomotive  Crane. 


1.5     cu.  yds.  aggregate  at  60  cts 0.90 


Total    $2.15 

The  roof  slabs  12  x  6J4  ft-  ^  4  ins.  were 
molded  in  tiers  as  indicated  in  Fig.  4,  a 
simple  rectangular  wooden  form  being  used 
Each  slab  as  it  was  molded  was  prepared 
on  top ;  the  form  was  then  moved  up  and 
another  slab  molded.  To  give  a  grip  for 
the  lifting  irons  each  slab  was  molded  with 
a  3-in.  overlap  as  shown  in  Fig.  4.  Four- 
teen roof  slab  forms  were  made  and  each 
was  used  18  times.  The  cost  of  molding 
one  roof  slab,  including  materials,  forms 
and  labor,  was  as  follows : 

Materials.  Per  Slab. 

1  bbl.   cement  at  $1 $1.0000 

1.06  tons  stone  at  60  cts 0.6360 

1 1654  lbs.  steel  at  2J4  cts 2.6470 

Total    $42830 

Forms. 

Lumber  and  making  forms $0.1040 

92    sq.    ft.    paper   at   33 1/3   cts.   per 

500  sq.  ft 0.0550 

Labor    erecting    and     taking    down 
forms    0.562s 

Total    $0.7215 

Mixing,  Hauling  and  Placing  Concrete: 

Mixing    $0.2220 

Hauling    0.0250 

Placing  concrete  and  reinforcement.  0.1700 

Total    $0.4170 


umns  were  erected  by  means  of  a  locomo- 
tive crane.  The  crane  lifted  the  column  from 
the  molding  bed,  loaded  it  into  flat  cars 
running  to  the  work  and  then  hoisted  it 
into  position.  Fig.  5  shows  the  clamps  and 
the  location  of  the  Pttachments  employed 
in  handling  the  columns.  To  facilitate  lift- 
ing  the   column   from   the   molding   bed   a 


The  roof  girders  were  lifted  from  the 
molding  bed  and  loaded  on  the  cars  by  the 
locomotive  crane;  at  the  work  they  were 
erected  by  means  of  a  gin  pole.  Figure  6 
shows  the  crane  loading  a  girder  on  the 
car,  and,  Fig.  7  shows  the  gin  pole 
hoisting  it  into  place  on  the  columns.  To 
enable  the  girders  to  be  raised  from  the 
casting  bed  i-in.  eye-bolts  24  ins.  long  were 
cast  into  them  about  4  ft.  from  each  end. 
They  were  raised  high  enough  to  permit 
the  placing  of  a  '14-in.  block  under  each 
end.  The  hoisting  sling  was  then  ad- 
justed. This  sling  is  shown  by  Fig.  6. 
A  10  X  l2-in.  timber  35  ft.  long  with  a 
2  X  6-in.  block  nailed  to  the  top  side  near 
each  end  was  placed  centrally  under  the 
girder.  Two  i-in.  wire  ropes  were  looped 
under  the  ends  of  the  timber  where  they 
were  held  by  8  x  8-in.  bolted  blocks  and 
these  upper  ends  brought  together  by  a 
clevis  directly  over  the  center  of  the 
girder.  A  vertical  timber  was  then  in- 
serted between  the  chain  and  the  top  of 
the  girder  and  wedged  tight.  The  sling 
was  thus  transformed  into  a  truss.  At 
first  the  vertical  strut  was  not  used,  bu. 
it  was  discovered  that  when  the  girder 
was  loaded  on  the  car  with  overhanging 
ends,  these  ends  acting  as  cantilevers 
started  minute  cracks  in  the  top  of  the 
girder.  The  truss  arrangement  was  then 
adopted  and  no  further  trouble  resulted. 
After  loading,  each  end  of  the  girder  was 
wrapped  with  water  soaked  burlap  and  in 
this  fashion  was  transported  to  the  work 
and  hoisted  to  position.  The  gin  pole 
used  for  hoisting  was  80  ft.  10  ins.  long; 
24  ins.  diameter  at  the  bottom  and  17  ins. 
diameter  at  the  top.  A  50-H.P.  Mundy 
reversible  hoisting  engine  operating  a  5^-in. 
wire  rope  turned  six  times,  did  the  hoist- 
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Fig.  6.     Arrangement  for    Handling    Roof   Girders. 


iJ^S-in.  pipe  8  ins.  long  was  cast  into  both 
ends  at  the  center.  Pins  inserted  in  these 
sockets  gave  hitches  for  the  crane  tackle. 
The  column  was  then  raised  and  blocked 
up  and  the  clamps  adjusted.  All  columns 
were  erected  before  the  placing  of  the 
roof  girders  was  begun.  A  gang  of  i  fore- 
man and  14  men  erected  from  5  to  7  col- 
umns per  lo-hour  day. 


ing.  The  girders  were  set  on  the  column 
brackets  on  a  2-in.  mortise  joint  of  1-3 
mixture.  Previous  to  placing  the  mortar 
the  tops  of  the  columns  had  been  well 
soaked  with  water  and  because  of  the  bur- 
lap wrapping  the  ends  of  the  girders  were 
also  thoroughly  wet.  As  soon  as  a  girder 
was  seated  the  struts  between  columns  was 
placed;  the  struts  were  carried  to  the  work 
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and  hoisted  by  the  locomotive  crane. 
Nearly  all  the  girders  were  in  place  before 
the  roof  slab  erection  was  begun.  A  gang 
of  15  men  erected  four  roof  girders  with 
struts  per  lo-hour  day. 

The  roof  slabs  were  raised  from  the  cast- 
ing beds  by  means  of  the  locomotive  crane 
and  special  clamps,  shown  by  Fig.  4,  and 
loaded  onto  cars.  Eight  slabs  made  a 
car  load  which  was  taken  to  the  work 
where  the  slabs  were  hoisted  by  the  gin 
pole  one  at  a  time  and  loaded  onto  a  hand- 


in  putting  steam  pipes  around  the  members 
to  thaw  out  the  joint  between  member  and 
slab  on  which  it  was  cast.  It  was  found 
necessary  to  build  a  low  shed  and  heat  it 
with  steam  in  order  to  cast  the  roof  slabs 
and  avoid  freezing.  Two  or  three  columns 
froze  in  spite  of  the  precautions  taken; 
these  showed  evidences  of  it  when  they 
were  lifted  for  erection  and  consequently 
were  discarded.  Much  of  the  work  was 
done  while  thermometer  was  near  the  zero 
mark.     The  following  is  the  total  cost  of 


Fig.   7.      Erecting   Roof  Girders  on   Columns. 


car  running  on  a  track  built  on  timbers 
laid  on  the  tops  of  the  roof  girders.  A 
small  derrick  on  rollers  picked  the  slabs 
from  the  handcar  and  set  them  in  place. 
A  gang  of  15  men  erected  from  iS  to  20 
slabs  per  lo-hour  day. 

The  labor  cost  of  erecting  the  several 
members  was  about  as  follows : 

Per 
Item.  Total   Unit. 

15  men  at  $2.10  (5  to  7,  av.  6 

cols.)     $31-50    $5.25 

15  men     at    $2.10     (4    girders 

with  struts)    31-50      7.87 

15,  men  at  $2.10   (18  to  20  av. 

19  slabs)    31.50      1.66 

The  erecting  gang  consisted  of  i  fore- 
man and  14  laborers  at  an  average  wage 
of  21  cents  per  man  per  hour;  a  lo-hour 
day  was  worked. 

General  Data. — The  construction  work 
was  started  in  January,  1907,  and  all  parts 
were  cast  and  ready  for  erection  in  May. 
The  severe  winter  made  it  necessary  to 
expend  a  good  deal  of  money  in  covering 
the  concrete  with  manure,  straw,  etc..   and 


the  building  as  described : 

Labor — 

Excavating,  making  and 
setting  forms,  making 
concrete   and   casting.  .$6,612.82 

Erecting  and  moving  gir- 
ders, columns,  slabs,  &c. 4,59723 

Piping,  steam  heating, 
and  machine  shop  work    343.23 

Electrical    17-89 

Railroad  maintenance  . . .      36.57 


-$11,607.74 


Material — 

Cement  at  $1  per  bbl. .  .$1,453-20 

Crushed     stone    at    $0.60 

per   ton    956-55 

Steel    for    reinforcing 2,867.13 

Lumber    464.95 

Rigger's    supplies     (extra 

for   this   job) i5i-59 

Sundry      supplies      from 

store  room  733-56 

Freight    244.14 

Piping,  valves,  etc 132.68 

Sheathing  paper  (for  sep- 
arating members)    ....       4070 


Total  cost  of  building 
without  floors,  head 
houses,  structural  work 
.uid  corrugated  inclos- 
ure    

Additional  cost  for  floors, 
stands,  structural  iron, 
and  corrugated  iron 
sheathing    $4455.15 


$18,652.24 


Total  cost  of  building. . . 

A  steel  kiln  house  of  exactly 
size  erected  in  1906  presents  the 
comparison  of  cost : 

Steel  building  complete 

Concrete  building  complete 


$  4,455- IS 
$23,107.39 
the  same 
following 

.$13,422.66 
■   11,553-69 


Balance  in   favor  of  concrete.. $  1,868.97 


A     Gravity    Shovel"    in   a   Concrete 
Mixer. 

The  accompanying  illustration  shows 
three  positions  of  the  rotating  drum 
of  the  McKelvey  mixer.  There 
are  two  "gravity  shovels"  pivoted 
to  the  inside  of  the  mixer.  The  shovel 
starts  filled  at  the  bottom,  and,  as  it  rises, 
the  material  begins  to  slide  off.  .\fter 
about  a  quarter  of  a  revolution,  the  shovel 
rotates  suddenly  and  casts  the  mass  to- 
ward the  center  of  the  mixer.  It  is 
claimed  that,  in  addition  to  securing  a  per- 
fect mixing,  this  device  saves  power,  for 
the  material  is  not  lifted  to  an  unnecessary 
height  before  it  is  cast  -back  upon  itself. 
The  object  in  reducing  the  amount  of  pow- 
er used  is  not  merely  to  eflfect  a  saving  in 
fuel,  but  to  enable  a  smaller  and  less  ex- 
pensive engine  to  do  a  great  amount  of 
useful  work. 

A  lever  on  the  outside  of  the  drum  of 
the  mixer  serves  to  control  these  gravity 
shovels  so  that  they  cast  the  material  into 


-  $  7,044-50 


Diagram  Showing  Successive  Positions  of 
"Gravity  Shovel"  in  McKelvey  Mixer. 

the  discharge  chute  when  it  is  desired  to 
discharge  the  batch  of  concrete. 

The  McKelvey  Concrete  Machinery  Co., 
220  Broadway,  New  York,  are  the  pat- 
entees of  this  "gravity  shovel,"  which 
they  use  on  their  continuous  mixers  as 
well  as  on  their  batch  mixers,  whether 
operated  by  hand,  horse  or  steam  power. 
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The    Production   and   Consumption  of 

Hydraulic  Cement  in  the  United 

States  in  1906. 

Tlic  production  of  liydraulic  cement  in 
the  United  States  during  the  calendar  year 
1906  was  some  eleven  million  barrels  larger 
than  during  any  previous  year  in  the  his- 
tory of  the  industry  and  the  consumption 
was  greater  than  the  production  by  some 
two  million  barrels.  The  exact  figures  as 
given  by  the  report  of  the  U.  S.  Geological 
Survey  just  published  are  as  follows : 

Kind.  Barrels.        Value. 

Portland    46463424    $52466,186 

Natural    4,055797        2,423,170 

Puzzolan    481.224  412,921 


Total  51.000,445    $55,302,277 

The  distribution  of  production  of  Port- 
land cement  was  as  follows : 

1906 

Num-  Per- 

ber  of     Quantity.    cent- 
Section,                       works,     (barrels),     age. 
Nevv    York    9  2.414.362         5.2 

^t'olf''co^"n't?^s°^'pt"".-  17         18.360.965       39.5 

Mirhlcan     14  3.747.525         8.1 

All    other    sections....   33         16.094,023       34.6 

Total     84         46.463.424  100.00 

As  will  be  seen  the  "Lehigh  district"  of 
Pennsylvania  and  New  Jersey  are  credited 
with  nearly  half  of  the  total  production. 
The  report  states  th^  "the  prices  at  which 
cement  was  sold  in  1906  were  higher  than 
those  which  prevailed  in  1905.  They  were 
not  inflated,  however,  but  were  on  a 
healthy  norma!  basis.  The  producers  made 
no  complaint  of  prices,  but  from  nearly 
every  state  in  the  union  protests  were  made 
as  to  the  grave  difficulty  of  obtaining  suffi- 
cient car  service  for  the  delivery  of  orders." 
The  following  table  shows  the  apparent 
total  consumption  in  the  United  States  of 
all  hydraulic  cements  in  1906 : 

Barrels. 

Total  production 51,000,445 

Imports   withdrawn  for  consump- 
tion      2,274,677 

Total  53.275,122 

Exports    583,299 

Total    consumption 52,691,823 

The  statistical  inquiry  card  for  1906  con- 
tained a  number  of  questions  relating  to 
technologic  matters  which  have  heretofore 
been  neglected.  The  questions  relative  to 
number  and  length  of  kilns  were  answered 
by  practically  all  the  cement  producers  of 
the  country. 

Omitting  vertical  or  stationary  kilns. 
these  figures  may  be  summarized  as  fol- 
lows : 

1906. 

Operated    793 

Idle   2 

Building    104 

Total  number  of  rotary  kilns 890 

The  kilns  listed  as  "operated"  were  those 
actually  in  operation  during  part  or  all  of 
1906;  the  "idle"  kilns  were  those  at  mills 
which  were  not  in  operation  at  any  time 
during  the  year,  but  which  are  still  in  good 
condition;  the  "building"  kilns  include  only 


those  which  are  in  plants  actually  >mdcr 
construction  and  sufficiently  far  advanced  to 
be  able  to  enter  the  1907  production.  In 
igo2  each  active  rotary  kiln  averaged  36,909 
barrels  during  the  year;  in  1905  this  aver- 
age was  increased  to  48,118  barrels;  in 
1906  the  average  output  per  active  rotary  ' 
rose  to  58.901  barrels.  It  is  probable  that 
the  annual  average  per  kiln  for  1907  will 
exceed  60.000  barrels,  and  with  the  in- 
creased number  of  kilns  then  in  operation 
the  Portland  cement  output  of  1907  may 
reach  55,000,000  barrels. 

The  data  obtained  as  to  the  length  of 
kiln  in  both  operating  and  new  plants  are 
summarized  in  the  following  table.  As  will 
be  seen  by  comparison  of  the  totals  in  this 
table  with  those  of  the  preceding  table,  the 
statistics  as  to  length  are  almost  complete : 

No.  No. 

kilns     kiliLsun- 
Length   of   kiln.    ft.  operated,  der  con. 

60  and  less   398 

70   to  78    40 

80    69 

80  to  90  66 

95  to  100   52  22 

105  to  110   SO  24 

120    17  16 

125  and  longer 57  30 

Total    779  92 

This  table  brings  out  very  sharply  the 
rapidity  with  which  kilns  are  lengthening, 
and  also  the  diversity  of  opinion  which  still 
exists  as  to  the  relative  merits  of  the  va- 
rious lengths  above  100  ft. 

The  statistical  data  received  from  each 
plant  this  year  included  informztion  as  to 
total  output,  number  and  length  of  kilns, 
and  duration  of  total  shut  downs.  By 
means  of  these  data,  which  cover  a  very 
wide  range  of  material,  practice,  and  op- 
erating conditions,  it  seems  probable  that 
average  results  of  fair  accuracy  can  be  de- 
duced as  to  the  effect  of  raw  material  and 
length  of  kiln  on  the  output.  This  has,  at 
any  rate,  been  attempted,  and  the  results 
are  presented  in  the  following  table.  In 
explanation  of  this  table  it  may  be  said 
that  the  average  annual  output  of  a  60-ft. 
kiln,  fired  with  powdered  coal  and  working 
on  a  dry  mixture  of  limestone  and  clay,  is 
taken  at  100  per  cent.  The  average  outputs 
of  similar  and  longer  kilns  working  on  va- 
rious raw  materials  is  then  referred  to  this 
standard,  the  results  being  expressed  in 
percentage : 

Length  of  kiln. 
60       SO       90        100 
Raw   materials.  feet.  feet.  feet.  feet. 
Cement  rock  and  lime- 
stone          126      164      182      216 

IJmestone   and   clay...     100      150      166      190 
Marl  and   clay    54        76       

These  averages  plot  into  a  fairly  smooth 
curve,  and  seem  worthy  of  attention.  Un- 
fortunately the  results  obtained  from  kilns 
fired  with  oil,  natural  gas,  and  producer 
gas  were  too  few  and  too  uneven  to  be  con- 
sidered in  this  connection,  so  that  the  table 
refers  oiily  to  coal-fired  kilns.  The  results 
in  running  on  a  slag-limestone  mixture  are 
omitted  for  obvious  reasons,  but  they  fully 
justify  everything  that  has  been  said  re- 
garding the  remarkable  kiln  efficiency  which 
can  be  attained  in  a  plant  using  this  mix- 
ture. 


Delivering    Concrete    200  ft.  Through 
a  Trough. 

There  is  nothing  new  about  delivering 
very  wet  concrete  by  means  of  a  trough, 
where  the  slope  of  the  trough  is  quite 
sleep  and  the  distance  is  short.  One  con- 
tractor, however,  ha?  modified  this  plan 
in  a  simple  and  ingenious  manner,  so  that 
he  is  able  to  convey  concrete  from  his 
mixer  for  a  distance  of  200  ft.  in  a  trough 
having  a  slope  of  less  than  10  ft.  in  a  hun- 
dred. To  do  so,  he  stations  laborers  with 
shovels,  which  they  use  like  paddles,  in 
keeping  the  wet  concrete  moving  forward 
through  the  trough.  By  stationing  these 
men  about  10  ft.  apart,  he  is  able  to  de- 
liver 100  cu.  yds.  of  concrete  per  day 
from  the  mixer.  With  wages  at  $1.50  per 
day,  the  cost  would,  therefore,  be  i^  cent 
per  cu.  yd.  for  every  10  ft.  that  concrete 
is  conveyed. 

The  trough  used  for  this  purpose  was  a 
V-shaped  affair,  made  of  ixi2-in.  boards, 
in  sections  16  ft.  long. 

The  concrete  was  mixed  in  a  Eureka 
continuous  mixer.  The  gravel  was 
dumped  near  the  mixer,  and  a  team  hitched 
to  a  drag  scraper  delivered  the  gravel 
alongside  the  mixer.  Four  men  shoveled 
it  into  the  mixer,  but  only  two  men 
worked  at  a  time,  shoveling  for  a  period 
of  15  minutes,  and  then  resting  for  a  cor- 
responding period  while  the  other  two 
worked.  In  this  manner  the  four  men 
shoveled  enough  gravel  to  make  100  cu. 
yds.  of  concrete  per  day.  A  fifth  man 
opened  the  cement  bags  and  kept  the  ce- 
ment hopper  full. 

For  the  foregoing  information  we  are 
indebted  to  Mr.  Frederick  W.  Fisher,  En- 
gineer and  Manager  of  the  Eureka  Ma- 
chine  Co.,  Lansing,  Mich. 


Short  term  tenders  will  be  received  by 
the  First  Lord  of  the  Admiralty,  London, 
England,  for  the  construction  of  a  new 
lock  at  Portsmouth,  England,  to  cost  about 
$5,000,000. 


.\  water  power  development  of  some 
magnitude  is  now  being  constructed  in 
Norway,  according  to  a  recent  consular  re- 
port. According  to  this  report  a  tunnel  is 
being  constructed  which  will  bring  the 
water  from  the  great  Ringedalsvand  of 
Norway  (into  which  the  Skjaeggedalsfos 
falls)  down  to  the  fiord.  The  project  in- 
cludes the  following  features :  First,  from 
that  lake  there  is  a  tunnel  300  meters  long 
to  another  small  one,  known  as  the  Lille- 
vand.  From  this  point  there  is  a  tunnel 
4.600  meters  in  length.  3  meters  wide  and 
2'/,  meters  hirh,  to  the  face  of  the  rock 
facing  the  Sorfjord.  From  this  tunnel  the 
water  will  he  conveyed  in  pipes  down  the 
400  meters  decline  to  the  fiord.  Down  at 
the  sea  level  and  close  to  the  wall  of  rock 
is  the  power  station,  from  which  the  elec- 
tric power  will  be  conducted  along  the  7- 
kilomctcr  stretch  to  a  factory  at  Odda. 
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Earth  and  Rock  Section 


Note:  This  section  is  devoted  to  methods  and  costs  of  exca- 
vating earth  and  rock  and  building  embankments.  It  will 
cover  the  grading  of  roads  and  railroads,  diking  and  canal 
work,  dredging,  building  reservoirs  and  earth  dams,  sewer 
and  water  pipe  trenching,  quarr>ing,  etc. 


Specification  on    Earth    Classification. 

The  following  clause  is  copied  from 
specifications  governing  the  graduation 
work  on  a  railroad : 

"Earth  shall  include  loam,  clay,  sand, 
gravel,  chert,  cemented  sand,  indurated 
clay,  joint  clay,  pipe  clay,  decomposed  rock 
and  slate,  and  all  other  material  of  an 
earthy  kind.  Earth  shall  also  include  loose 
stone  or  boulders,  which  do  not  e.Kceed 
2  cu.  ft.  in  size,  enclosed  in  masses  of 
earth,  wherein  the  proportion  of  boulders 
or   loose   stone   is   one-half  or   less. 

"Loose    rock    shall    include    shale,    slate. 

coal  ;   and  masses  of  earth  nii.Ked 

with  loose  stone  and  boulders  of  2  cu.  ft. 
or  more  average  size,  wherein  the  pro- 
portion of  rock  to  the  whole  mass  is  more 
than    one-half." 

Except  in  one  provision,  the  first  part 
of  the  clause  defining  earth  e.\cavation  is 
somewhat  similar  to  nearly  all  such  clauses 
in  railroad  specifications.  They  usually 
are  drawn  so  as  to  include  in  the  earth 
class  all  materials  that  are  not  listed  un- 
der the  loose  and  solid  rock  classes.  The 
exception  here  is  chert.  The  materials 
listed  include  many  that  are  easily  exca- 
vated and  also  some  that  are  difficult  and 
expensive  to  excavate,  but  of  all  of  these 
chert  is  certainly  the  hardest,  and  with  the 
exception  of  heavy  clays  saturated  with 
water,  in  all  probability  the  most  expen- 
sive to   dig. 

To  classify  chert  as  earth  seems  exceed- 
ingly unreasonable,  for  it  is  in  realty  a 
rock.     A  definition  of  chert  is  as  follows : 

"Chert  is  an  impure  flint  or  hornstone 
occurring  in  beds  in  some  of  the  stratified 
carbonate     rocks,     especially    limestone." 

Chert  is  a  rock  and  should  be  classified 
as  such.  When  chert  is  surrounded  by 
earth,  it  is  expensive  to  excavate,  unless  in 
layers  of  only  a  few  inches  thickness, 
when  it  can  be  plowed.  Thick  beds  of  it 
cannot  be  plowed,  but  must  be  blasted  by 
making  numerous  small  blasts,  and  even 
after  chert  is  broken  up  it  quickly  wears 
out  the  bits  and  pans  of  scrapers. 

The  last  sentence  in  each  of  the  above 
clauses  is  rather  unusual.  Boulders  that 
do  not  exceed  2  cu.  ft.  in  size  and  are 
not  one-half  the  mass,  are  earth.  Boulders 
of  2  cu.  ft.  or  more,  where  they  exceed 
one-half  the  mass  are  loose  rock.  How 
about  boulders  that  do  not  e.xceed  2  cu. 
ft.  in  size  and  are  more  than  one-half  the 
mass,  or  boulders  that  are  more  than  2 
cu.  ft.  that  are  less  than  one-half  the  mass? 
No  classification  is  provided  for  these  two. 


and  these  two  conditions  are  found  quite 
frequently  in  some  sections  of  the  country, 
whereas  the  conditions  named  in  the  speci- 
fications are  rarely  found. 

Should  the  contractors  claim  loose  rock 
because  more  than  50  per  cent  is  boulders, 
the  engineer  can  deny  his  claim  on  the 
ground  that  the  average  size  of  the  boul- 
ders is  less  than  2  cu.  ft.  On  the  other 
hand,  if  the  contractor  call  attention  to 
the  size  of  the  boulders  in  a  cut,  the  en- 
gineer can  answer  that  only  earth  can  be 
allowed  as  the  boulders  are  less  than  50 
per  cent  of  the  mass. 

These  specification  clauses  are  not  only 
unusual,  but  very  indefinite.  Perhaps  the 
engineer  who  drew  them  up  knew  what 
his  ruling  would  be,  and  perhaps  a  con- 
tractor who  knew  the  engineer  might  feel 
that  any  ruling  would  be  a  fair  one,  but 
what  protection  has  such  a  contractor  in 
case  some  otlier  engineer  takes  charge  of 
the   work  ? 


A  Daily  Report  Card  for  Rock  Drillers. 

Few  rock  drillers  get  as  much  work  out 
of  their  machines  as  is  possible.  Indeed, 
most  drills  are  capable  of  doing  50  per 
cent  more  work  in  a  day  if  well  handled 
than  they  do  with  the  ordinary  handling. 
We  illustrate  herewith  a  daily  report  card, 
devised  by  one  of  the  editors  of  this  jour- 


startcd  the  previous  day,  but  not  finished. 
.■\t  "  .30  he  finished  the  hole,  having  drilled 
6  ft.  in  the  30  minutes,  consequently,  under 
"6"  and  opposite  "Finish,"  he  punches  a 
hole  in  the  card  to  show  the  work  done  in 
finishing  the  hole  begun  the  day  before. 

When  the  drill  has  been  shifted  and  set 
up  again,  ready  to  begin  hammering  on 
hole  No.  I,  the  driller  punches  the  hour 
and  nearest  even  minute,  which  in  this 
case  is  7:52.  This  shows  that  he  took  22 
minutes  to  shift  the  drill.  The  next  punch 
mark  shows  that  he  finished  hole  No.  i  at 
8 :46.  Opposite  No.  i,  the  punch  mark  in- 
dicates that  this  hole  was  10  ft.  deep. 

Hole  No.  2  was  begun  at  9:06  and  fin- 
ished at  10:02  and  was  n  ft.  deep,  as 
shown  by  the  punch  marks. 

In  this  manner  a  log  of  the  day's  work 
is  kept  by  each-  driller.  The  driller,  whose 
hands  are  usually  greasy  and  grimy,  does 
not  have  to  use  a  pencil  to  record  his  work, 
and  takes  kindly  to  a  card  upon  which 
the  records  are  made  with  a  conductor's 
punch. 

.'\s  soon  as  each  hole  is  drilled,  a  plug 
should  be  driven  into  the  hole  and  the  plug 
should  be  branded  with  a  letter  and  the 
number  of  the  hole,  as  .-^2.  Each  driller 
is  assigned  a  different  letter,  and  is  pro- 
vided with  a  set  of  branded  plugs.  The 
timekeeper  or  the  foreman,  can  then  make 
a  chart  each  day  showing  the  location  of 
every  hole  and  its  depth. 

.\t  the  end  of  each  week  it  is  well  to 
bulletin  the  work  of  the  drillers,  and  award 
a  prize  to  the  man  with  the  best  record. 
In  conjunction  with  this,  a  bonus  should 
be  given  to  every  man  who  has  drilled 
more  than  a  specified  minimum  number  of 
feet.  The  results  are  astonishing,  when 
compared  with  records  of  work  made  be- 
fore the  adoption  of  the  bonus  system. 
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Daily  Report  Card  for  Rock  Drillers. 


nal.  Every  morning,  each  driller  is  sup- 
plied with  one  of  these  cards,  on  the  back 
of  which  is  written  the  driller's  name  and 
letter  (a  letter  being  assigned  to  each 
driller)  and  the  day  of  the  month.  Each 
driller  is  supplied  with  a  conductor's  punch. 
When  his  drill  is  set  up,  and  ready  to  be- 
gin drilling,  he  punches  the  hour  and  near- 
est even  minute.  In  this  case,  drilling  be- 
gan  at  7  a.   m.   on   a   hole  that  had   been 


In  a  subsequent  issue  we  shall  show- 
how  to  chart  the  drill  holes,  and  keep  a 
record  of  the  explosive  used. 


Plans  are  being  prepared  by  the  Otto- 
man Government  for  the  construction  of  a 
railroad  from  Haifa  to  Jerusalem,  also  of 
a  protected  harbor  at  Haifa  which  is  in- 
tended to  be  several  times  larger  than  the 
harbor    at    Beirlit. 
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Cost  of  an  Aerial  Cable  Bridge  Used  in 

Making  a  Deep  Fill  with 

Dump  Cars. 

nV    J.    n.    .MOONEY.* 

In  making  a  single-track,  175,000  cu.  yd. 
till,  the  Williams  Bros.  &  Morse  Co.  of 
Cleveland,  Ohio,  saved  $1,700  by  using  an 
aerial  cable  bridge  in  preference  to  a  tim- 
ber trestle.  The  fill  was  400  ft.  long  and 
95  ft.  deep.  It  was  located  between  Sta- 
tions 377  and  381  on  the  Lake  Erie  &  Pitts- 
burg Ry.,  now  under  construction  from 
Cleveland  to  Pittsburg.  An  accurate  ac- 
count of  all  expenditures  made  on  the  ca- 
ble bridge  for  material  and  labor  was  kept, 
and  a  careful  estimate  was  made  by  Mr. 
A.  E.  Williams  of  the  Williams  Bros.  & 
Morse  Co.  on  the  least  probable  cost  of  a 
trestle  which  would  have  met  the  same  con- 


log  and  arc  fastened  by  heavy  nuts  over  8- 
in.  cast  iron  washers.  Connecting  with 
these  eyebolts  are  two  10-ft.  chains  with 
lo-in.  links  made  from  2^^-in.  iron.  These 
chains  were  put  in  to  keep  the  cables  from 
twisting  by  covering  the  chains  with  heavy 
weights.  Two  3-in.  turnbuckles,  with  a 
spread  of  3  ft.,  made  the  connections  be- 
tween the  chains  and  the  cables.  The  ca- 
bles were  leaded  into  the  turnbuckles. 
These  turnbuckles,  which  were  forged  es- 
pecially for  this  work,  were  used  to  take  up 
the  slack  in  the  cables.  The  anchor  at  the 
south  end  consisted  of  a  log,  25  ft.  long 
and  24  ins.  thick,  placed  in  a  new  fill  of 
sandstone,  10  ft.  deep.  Three  inch  planks 
were  driven  in  front  of  the  anchor,  two 
eyebolts,  22  ins.  long  and  2;<  ins.  in  diame- 
ter, were  screwed  into  the  anchor  log  and 


Fig.  1.     View  of  Cable   Bridge  for  Making   Deep  Fill   With   Dump  Cars. 


ditions  as  were  presented  to  the  cable 
bridge. 

Frequent  accidents  on  cable  bridges  have 
rather  shaken  the  confidence  of  contractors 
in  this  means  of  providing  a  bridge  for 
dump  cars,  but  it  seems  that  these  mishaps 
have  been  due  to  improper  construction  and 
the  use  of  cables  that  were  not  large 
enough  to  stand  the  heavy  strains.  In  this 
case  the  cableway  has  withstood  the  loads 
that  have  been  put  upon  it,  as  the  anchors 
and  wooden  supports  wxre  made  extra 
heavy,  and  a  2!4-in.  Roebling  galvanized 
bridge  cable  was  used. 

The  anchors  were  400  ft.  apart,  and  an 
A-frame,  Fig.  i,  was  erected  to  support  the 
cable  in  the  middle;  this  made  the  span  200 
ft.  The  anchor  at  the  north  bank  consists 
of  a  log,  18  ft.  long,  24  ins.  thick,  imbedded 
in  solid  rock.     Two  eyebolts  screw  into  the 


Cleveland,    Ohio 


fastened  with  nuts  over  cast  washers,  8 
ins.  in  diameter  and  2  ins.  thick.  The  eye- 
bolts connected  with  clevises  by  means  of 
3-in.  pins.  The  cables  were  leaded  into 
these  clevises.  A  rise  of  I  ft.  in  3  ft. 
brings  the  cables  up  to  grade  and  to  the 
end  timber  supports,  as  shown  by  Fig.  2. 

The  fill  is  being  made  from  the  south  end 
of  the  cableway  and  bents  are  put  in  as  the 
work  advances  to  help  support  the  weight 
of  the  cars.  The  support  for  the  cables  on 
the  north  bank  is  made  of  lo-in.  logs  rest- 
ing on  mud-sills.  There  are  two  6-in. 
hickory  rollers  on  which  the  cables  rest  to 
allow  them  to  accommodate  themselves  to 
different  lengths. 

The  A-frame  which  supports  the  cables 
in  the  center  is  made  of  two  bents  of  four 
timbers  each.  The  lower  50  ft.  of  the  frame 
is  made  of  lo-in.  round  timbers  and  the 
upper    42    ft.    of    8x8-in     square     tmibers. 


The  cables  on  the  top  of  the  A-frame  are  8 
ft.  above  grade.  The  bents  rest  on  lo-in. 
mud  sills.  They  have  a  batter  of  I'/i  ins.  to 
a  foot.  The  frame  is  32x26  ft.  at  the 
bottom. 

A  train  consists  of  from  six  to  twelve  4 
cu.  yd.  cars.  These  are  emptied  at  the 
south  end  of  the  ravine  and  are  pushed  out 
onto  the  cableway  as  fast  as  they  are  emp- 
tied. The  car  rails  are  spiked  to  ties  which 
rest  on  stringers.  These  stringers  rest  on 
8-ft.  logs  fastened  to  the  cables  with  U 
bolts.  The  cables  are  7  ft.  apart.  Most  of 
the  fill  is  being  made  from  a  sandstone  cut 
about  a  half  mile  distant.  This  sandstone 
has  a  slope  a  little  steeper  than  ij/j  to  i. 

The  following  is  the  actual  cost  of  the 
aerial  cableway: 

1,000  ft.  2'4-in.  Roebling  galvanized 

bridge   cable $  600.00 

Eyebolts,  21/2-111.,  with  clevises,  for 

both    ends 108.30 

2  turnbuckles  at  north  end,  3-in...  120.00 
2  chains  at  north  end,   10  ft.  long, 

2}/2-in.    iron 62.40 

4  cast  washers,  8  ins.   dia.,  2  ins. 

thick    2.46 

Timber  for  A  frame.     (All  other 
timber   was   obtained   on   ground.) 
Upper  42  ft.,  14-ft.  limber.  8x8  ins. 
.•\11  bracing  and  cross  ties. 
.1.200  ft.  at  $34  per  M  (delivered) . .      108.80 
Lower  50  ft.,   round   timber,  56  ft. 

long,  bought  in  tree 32.00 

Cost    of    team    work    for    hauling 

round  timber  and  pulling  timber 

to  place  for  erecting 65.00 

Carpenter   labor   on   A   frame   and 

end  bents  on  bank 231.40 

Time    of    superintendent,     getting 

material  and  overseeing  work  in 

general   60.00 

Common  labor : 
Digging  trenches  for  anchors  and 

putting  up  cableway 112.00 

Nails    and    iron    in    A    frame   and 

bents  29.40 

Total  cost  of  cableway $1,531.76 

A  conservative  estimate  made  by  Mr.  A. 
E.  Williams  of  the  Williams  Bros.  &  Morse 
Co.  on  the  probable  cost  of  a  timber  trestle 
for  this  opening,  figuring  on  square  8.x8-in. 
timber  cut  from  native  timber,  gives  the 
following  cost : 

98,000  ft.  B.  M.  (including  all  up- 
rights, planks  for  bracing,  string- 
ers, etc.)  at  $26 $2,548.00 

Labor  for  putting  up  trestle,  $6  per 

M.  ft 588.00 

Spikes     98.00 

Iron  drift  bolts 40.00 

Total  cost  of  trestle $3,274.00 

Saving  effected  by  using  cableway: 
Estimated  minimum  cost  of  trestle. $3,274.00 
Actual  cost  of  cableway 1,531.76 

Difference  in  favor  of  cableway. .  .$1,742.24 


The  Formosan  Government  has  recently 
created  an  irrigation  section  under  the  bu- 
reau of  public  works  and  an  engineer  for 
the  section  is  at  present  in  the  United 
States  studying  the  work  of  the  U.  S. 
Reclamation  Service.  According  to  pre- 
liminary reports  about  $15,000,000  is  to  be 
expended  in  irrigation  work  in  Formosa. 


October  2.  1907. 
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The  Cost  of  Hand  Drilling  and  Sharp- 
ening Steel,  and  Burning  Charcoal. 

The  following  cost  of  driliing  gneiss  rock 
relates  to  work  done  under  one  of  the  edi- 
tors of  this  paper  in  the  south  a  few  years 
ago.  The  rock  excavation  was  made  in 
building  a  new  railroad. in  a  mountainous 
section.  The  rock  was  hard  but  not  very 
seamy.  Three  men  worked  in  a  gang ;  two 
driving  steel  and  the  third  holding,  nine 
pound  striking  hammers  being  used. 
Eight  of  these  gangs  worked  on  the  job, 
and  some  little  rivalry  existed  as  to  the 
depth  of  hole  driven  in  ten  hours.  The 
average  work  done  by  these  gangs  was  as 
follows : 

2  gangs  drove  12  ft.  per  day  =  24  ft. 
4  gangs  drove  14  ft.  per  day  =  56  ft. 
I  gang  drove  16  ft.  per  day  =  16  ft. 
I    gang     drove   17   ft.   per  day  =     17   ft. 


Total    113    ft. 

The  wages  for   10  hours  were : 

Drillers     $1.50 

Nippers   (stout  boy)    i.oo 


to    drive    the    steel    and    clean    the    sludge 
from   the    holes. 

The  starters  or  jumpers  had  a  bit  of  2 
ins.,  and  the  holes,  which  were  from  6  to 
16  ft.  deep,  were  finished  off  with  bits 
from  iVz  in.  to  V/i  in.  The  steel  used 
for  drills  was  1%  in.  octagonal. 

Most  of  the  excavation  was  side  hill 
work,  and  holes  were  spaced  at  various 
distances  to  suit  the  conditions  for  each 
blast ;  hence  definite  idea  as  to  the  cost 
of  drilling  per  cubic  yard  cannot  be  given. 
The  record  here  given  is  for  holes  6  ft.  or 
more  in  depth.  With  shallow  holes,  such 
as  are  needed  for  "blocking,"  fewer  feet 
per  day  were  driven,  as  time  was  lost  by 
the  drilling  crew  moving  from  place  to 
place,  and  also  in  starting  a  larger  num- 
ber of  holes. 

Owing  to  the  fact  that  the  price  of  coal 
was  high  and  the  hauling  from  the  rail- 
road cost  from  50  to  60  cts  a  100  lbs.,  the 
contractor  used  charcoal  in  sharpening  his 
steel.  One  man  was  detailed  to  make  the 
charcoal,   and    was   employed   continuously. 


Fig.  2.     Anchorage  and  Pier  Support  for  Cables  of  Cable  Bridge. 


Blacksmith     2.50 

Blacksmith  helper  1.50 

Charcoal  burner    1.50 

The  total  cost  for  drilling  per  day  was 
as  follows : 

24  drillers    $3600 

4  nippers   4.00 

Blacksmith    2.50 

Helper     1.50 

Charcoal    burner    1.50 

Borax  and   salt    10 

Total    $45.60 

The  cost  per   lineal   foot   in   detail    was : 

Drilling    $0,318 

Nipping    0.035 

Blacksmithing  0.050 

Total     $0,403 

One  nipper  carried  steel  to  and  from  the 
blacksmith  shop  for  two  drilling  gangs, 
the  distance  being  less  than  a  half  mile. 

The  nippers  also  carried  water  for  the 
drillers,  the  work  of  the  latter  being  only 


He  got  the  wood  from  the  right  of  way, 
and,  as  he  used  up  the  wood  at  one  place, 
moved  his  charcoal  pits  along  the  road 
bed. 

He  dug  a  pit,  in  which  to  do  his  burn- 
ing, and  cut  up  his  wood  in  cord  wood 
lengths.  After  getting  his  fire  fairly  hot 
he  covered  it  over  with  stones  and  earth, 
which  allowed  the  fire  to  burn  slowly  with- 
out dying  out.  In  this  way  the  wood  was 
not  consumed,  but  was  burnt  into  a  fair 
quality  of  charcoal.  After  it  had  turned 
into  charcoal  he  uncovered  it,  and  put  the 
charcoal  into  sacks,  carrying  it  to  a  shed 
adjoining  the  blacksmith  shop.  He  did  all 
the  work  himself  and  managed  to  keep 
enough  charcoal  on  hand,  even  in  bad 
weather,  to  run  the  shop.  At  first  he  used 
only  hard  woods,  such  as  oak,  hickory, 
ash,  etc.,  but  it  was  evident  that  the  sup- 
ply would  give  out,  so  he  mi.xed  with  it 
from  'i  to  '/}  soft  wood,  hemlock  and 
pine.  This  did  not  make  as  good  a  qual- 
ity of  charcoal,  but  it  answered  the  pur- 
pose for  which  it  was  intended. 


The  blacksmith  was  a  man  who  had 
been  accustomed  to  sharpening  drills  for 
iron  mining  and  had  used  charcoal  before. 
The  forge  was  built  up  of  stone,  with  a 
duck's  nest  in  it,  and  a  5-leaf  bellows  to 
furnish  the  draft.  With  charcoal  the 
helper  was  needed  to  pump  the  bellows  con- 
tinuously  when    heating   steel. 

The  smith  used  the  borax  in  which  to 
dip  his  drill  points  before  beginning  ham- 
mering, and  also  for  welding,  when  it  was 
necessary.  He  put  salt  into  his  cooling  tub, 
being  careful  to  proportion  so  many  pounds 
to  so  many  gallons  of  water.  The  writer 
does  not  know  that  this  was  any  help,  but 
the  smith  believed  it  was,  and  unless  he 
was  allowed  to  have  these  small  items  to 
suit  him,  he  had  a  good  excuse  to  offer  if 
his   work  was  not  satisfactory. 


Methods  and  Cost  of  Moving  Earth  in 
the  Fresno  Scrapers   in   Arizona, 
and  the  Cost  of  Trim- 
ming Slopes. 

Fresno  or  buck  scrapers  have  not  been 
much  used  in  the  eastern  part  of  the  United 
States  by  contractors.  The  Fresno  being  a 
tool  invented  in  California,  its  use  has, 
to  a  great  extent,  been  confined  to  the 
southwestern  section  of  the  country.  It 
is  adapted  to  various  kinds  of  earth  ex- 
cavation, and,  when  it  can  be  used,  it  will 
move  more  dirt  per  day  than  any  other 
style  of  scraper,  especially  on  short  hauls. 
The  following  example  of  Fresno  scraper 
work,  done  in  Arizona  in  1894,  under  one 
of  the  editors  of  this  journal,  may  prove 
of  interest.  The  scrapers  were  used  in 
grading  a  railroad  bed,  the  cuts  being  10 
ft  wide  and  the  embankments  8  ft.  wide. 
The  road  was  narrow  gage.  Thirteen  miles 
of  roadbed  were  graded,  the  yardage  moved 
being  70,000,  or  5,400  cu.  yds.  per  mile. 

The  contractor  managed   his  own  work, 
having    only    foremen    in    charge    of    the 
various    gangs    directly    under    him.      One 
man  kept  the  time  books,  attended  to  the 
commissary  and  also  acted  as  bookkeeper. 
In   this   way  the  general   expense   account 
was  a  small  one.    The  wages  paid  were  as 
follows  : 
Time  keeper,  $50  per  month  and  board. 
Foreman,  $3  per  lo-hour  day. 
Foreman,  $2.50  per  lo-hour  day 
Drivers,  $1.70  per  10-hour  day. 
Laborers,  $1.75  per  lo-hour  day. 
The  men  were  charged  75  cents  per  day 
for  board.     The  horse  feed  was  hauled  by 
the  contractor's  teams  from  his  own  ranch, 
and   he   estimated   that   the   entire   cost   of 
feeding   and   caring   for   a    horse   per    day 
averaged   75  cents.     This  makes  a  charge 
for  teams  as  follows : 
4-horse     Fresno     scraper,     team     and 

driver   $4.75 

2-horse  drag  scraper,  team  and  driver  3.25 
4-horse  plow,  team   and  two  men....  7.00 

6-horse  plow,  team  and  two  men 8.50 

The  charge  for  the  plows  include  an  al- 
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lowancc  of  50  cents   per   day   for   the  use 
of  plows  anfl  repairs. 

The  earth  excavated  was  virgin  soil,  and 
it  was  very  difficult  for  a  six-horse  plow 
to  break  the  first  foot,  but,  after  reaching 
that  depth,  a  four-horse  plow  did  the  plow- 
ing easily.  The  work  consisted  of  shallow 
cuts,  not  over  5  ft.  deep ;  but  one  cut,  about 
1,000  ft.  long,  was  IS  ft.  deep.     More  than 


Fig.  1. 


half  the  roadbed  was  embankment,  ranging 
from  5  ft.  filling  to  20  ft.,  the  average  being 
from  8  to  10  ft.  high.  The  contractor 
hauled  the  material  from  the  cuts  into  the 
omiiankmcnts    when    the    lead    did    not    ex- 
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Fig.  2,  makes  this  operation  easy,  the 
scraper  being  balanced  on  the  two  arch 
springs  in  front,  dumps  as  soon  as  the 
lever  is  lifted.  It  rides  in  this  position  to 
the  pit,  and  then  a  jerk  on  the  rope  throws 
the  pan  back  on  its  bottom  ready  for  load- 
ing. The  driver  handles  his  four  horses 
as  follows :  The  two  outside  horses  have 
a  "jockey  stick"  tied  to  their  bits,  and  each 
horse's  bridle  is  fastened  to  the  adjoin- 
ing horse's  bridle  by  a  short  strap  or  raw- 
hide string.  The  two  reins  are  each  divid- 
ed into  two  lines,  one  line  going  to  each 
horse's  bridle,  the  lines  from  one  rein 
going  to  one  outside  horse,  and  to  the 
second  outside  horse  from  it.  Thus  the  left 
hand  rein  pulls  the  left  hand  outside  horse 
and  the  right  hand  inside  horse,  those  two 
guiding   the   other   two   by   the  bit    straps. 


cccd  200  ft ;  beyond  that  distance  he  wasted 
the  material  from  the  cuts  and  borrowed 
for  the  embankment  at  his  own  expense. 
He  considered  this  cheaper  than  to  haul  it. 
No  record  was  kept  of  this  extra  yardage, 
as  he  was  paid  for  the  cross  section  quan- 
tities, as  though  he  had  made  the  hauls. 
Fig.  I  shows  the  manner  of  making  an 
embankment    10  ft.   high. 

The  ditches  are  plowed  on  each  side  of 
the  embankment  leaving  a  turn  between 
the  ditch  and  the  toe  of  the  slope.  The 
scraper  is  loaded  in  one  ditch  and  pulls 
onto  the  embankment  keeping  straight 
ahead,  crossing  the  ditch  on  the  other  side 
and  turning.  Then  starting  back  and  tak- 
ing another  load  the  operation  is  repeated. 
For  an  embankment  10  ft.  high,  this  gives 
a  "lead"  of  about  40  ft.,  and  a  distance 
to  be  traveled  for  each  load  of  100  ft. 
The  amount  of  earth  pushed  ahead  in  such 
a  short  distance  is  very  large,  but  the  haul 
is  always  uphill  for  the  load.  Each  team 
has  its  own  men,  the  scrapers  not  being 
operated  in  gangs  as  with  wheelers  and 
drags,  but  in  separate  runs  side  by  side, 
and,  by  so  doing,  a  certain  pace  can  be  set 
and  maintained,  as  the  foreman  can  see  at 
a  glance  when  all  the  scrapers  are  not 
being  loaded  at  one  time.  The  driver 
loads  and  dumps  his  own  scraper,  which 
effects  a  decided  saving  in  loading  and 
dumping,  as  compared  with  wheeled 
scrapers. 

A    rope    on    the    end    of   the    lever,    see 


Fresno  Scraper. 

The    right    hand    rein    controls    the    other 
two  horses. 

No  attempt  was  made  to  shape  the  em- 
bankment to  the  dotted  lines  as  shown  in 
Fig.  I,  but  the  scrapers  heaped  up  the  dirt 
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used  for  this  work.  Since  no  record  was 
kept  of  this  drag  scraper  work,  it  will 
have  to  be  included  with  the  work  done 
by  the  Fresno  scrapers. 

The  cost  of  the  work  was : 

Per  cu.yd. 

General  expense   $003 

^  Plowing    020 

Scrapers    050 

Dressing  roadbed   005 

TotaJ  cost    $.078 

At  5  cts.  per  cu.  yd.  this  means  95  cu. 
yds.  moved  per  scraper  per  day.  If  allow- 
ance is  made  for  foreman,  which  is  in- 
cluded in  the  cost  of  5  cts.,  this  yardage 
would  be  increased  to  about  105.  This 
amount  would  be  further  increased  if  the 
drag  scraper  work  could  have  been  sepa- 
rated, and  if  the  additional  yardage  wasted 
from  the  cuts  had  been  measured. 

It  must  be  remembered  that  some  time 
is  lost,  by  the  fact  that  plowing  cannot  go 
on  as  the  scrapers  are  working,  when  the 
latter  are  handled  in  the  manner  described. 
Hence,  when  a  "plowing"  is  cleaned  up. 
the  scrapers  must  be  moved  to  another 
section  that  has  been  freshly  plowed. 

In  Gillette's  "Earthwork  and  Its  Cost," 
page  49,  some  costs  are  given  of  Fresno 
scraper  work  done  in  California.  Record? 
of  moving  from  90  to  130  cu.  yds.  per  day 
are  shown,  which  agree  somewhat  with  t'.ie 
work  being  described. 

A  point  of  interest  was  the  method  of 
dressing  up  this  work.  Only  one  man 
with  a  pick  and  shovel  was  used  on  the 
job.  He  did  the  work  necessary  on  the 
slopes,  although  by  careful  plowing  these 
were  brought  down  in  good  shape  as   the 


Fig.  1.     Plan  of  Continuous  Car  Unloader  for  Making  Fills. 


as  shown  by  the  heavy  lines,  and  left  it  so, 
until  the  dressing  up  gang  finished  off  the 
roadbed.  On  the  highest  embankments  the 
Fresno  scrapers  could  not  be  worked  in 
topping  off  the  embankments  to  good  ad- 
vantage, owing  to  the  climb  necessary  to 
be  made  from  the  bottom  of  the  ditch  to 
the  top  of  the  bank,  so  drag  scrapers  were 


cuts  were  e.xc.ivated.  He  also  shaped  up 
the  roadbed  in  the  cuts  when  the  scrapers 
left  small  places  that  it  did  not  pay  to 
hold  teams  to  do.  ."Ml  the  rest  of  the  dress- 
ing work  was  done  by  a  foreman  and  three 
drag  scrapers.  They  took  out  any  excess 
material  left  in  the  cuts  and  smoothed  over 
the     bottom     whenever     possible.       They 
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leveled  the  embankments  down  to  the 
proper  grade,  and,  if  more  material  was 
needed  on  the  bank,  they  brought  it  up 
from  the  side  ditches,  see  Fig.  i, 

A  man  with  some  little  instruction  can 
become  very  expert  in  dressing  a  roadbed 
with  a  scraper  in  this  manner.  He  holds 
the  drag  scraper  at  various  angles,  cutting 
off  high  places  and  filling  up  low  places 
as  desired.  This  work  cost  I2  ct.  per  cu. 
yd.  of  material  moved  and  not  quite  a  l/i 
ct.  per  sq.  yd.  of  roadbed.  About  %  of 
this  cost  was  for  the  man  using  a  pick  and 
.chovel  and  not  quite  1/6  was  for  the  fore- 
man who  manipulated  the  scraper. 

This  cost  of  trimming  is  quite  low.  It 
will  compare  very  favorably  with  trimming 
done  by  a  road  machine  and  other  leveling 
apparatus.  As  compared  with  trimming 
done  by  hand  on  railroads,  it  is  from  1/3 
lo  yi  cheaper  than  records  of  this  work 
ilone  by  one  of  the  editors  of  this  journal. 

Contrpctors  in  the  east  and  middle  west 
would  do  well  to  consider  the  use  of  such 
a  dirt  moving  tool  as  the  Fresno  scraper. 
It  can  be  used  in  almost  any  place  adapted 
for  a  drag,  and  does  work  at  much  less 
cost. 


The  Classification  of  Slate  Rock. 

In  looking  over  a  number  ut  specitica- 
tions  for  railroad  grading,  we  notice  that 
slate  is  listed  in  many  cases  with  other 
materials  that  are  to  be  classified  as  loose 
rock.  In  most  cases  solid  rock  is  speci- 
fied in  another  clause  "as  rock  that  occurs 
in  ledges  or  masses,  having  a  volume  of 
one  cubic  yard  or  more  that  can  only  be 
removed  by  blasting." 

.\ccording  to  this  clause  slate  should  be 
classed  as  solid  rock :  yet.  inasmuch  as  it  is 
specifically  listed  under  loose  rock,  courts 
have  decided  it  must  be  paid  lor  as  loose 
rock. 

Slate  frequently  occurs  in  thick  and 
heavy  ledges,  that  are  difficult  to  drill, 
owing  to  its  close  grain ;  and  the  blasting 
and  mucking  are  as  expensive  as  in  sand 
stone  or  limestone.  One  of  the  editors  of 
this  paper  has  excavated  thousands  of 
yards  of  such  slate,  yet  the  specifications 
under  which  he  has  worked  called  for  a 
classification  of  this  material  as  loose 
rock.  In  Gillette's  "Rock  Excavation- 
Methods  and  Cost,"  page  229,  examples  of 
slate  excavation  are  given  showing  that  the 
cost  equaled  hard  gray  sandstone. 

There  may  be  a  few  cases  where  the 
ccr'st  of  excavating  slate  is  about  the  same 
as  loose  rock,  but  as  a  rule  it  is  much 
more  expensive.  In  consideration  of  these 
facts,  slate  should  not  be  listed  as  loose 
rock. 


The  Chilean  Government  has  granted  a 
concession  to  the  German  Transatlantic 
Electric  Co.  to  erect  a  hydraulic  electric 
power  and  lighting  plant  on  the  River 
Maipo,  above  Santiago,  to  fOSt  about  $4.- 
015,000  U.  S.  gold. 


A  Continuous  Car   Unloader. 

In  making  high  embankments  on  rail- 
roads with  dump  cars  operated  in  trains  it 
is  generally  necessary  to  build  temporary 
trestles.  As  these  trestles  are  filled  in, 
only  the  ties  and  stringers  can  be  recov- 
ered, and  the  cost  of  each  trestle  is  thus 
chargeable  to  a  particular  embankment.  If 
the  embankment  is  either  very  small  or 
very  large  the  cost  per  cubic  yard  of  em- 
bankment is  larger  than  when  embank- 
ments are  of  fair  size  only.  Using  round 
timbers  that  can  be  gotten  from  local  tim- 
ber lands,  this  cost  is  generally  al)Out  3 
cts.    per    cubic    yard. 

Many  sections  of  our  country  arc   witb- 


ute,  thus  handling  cars  faster  than  they 
can  be  brought  to  the  dump. 

In  moving  the  machine  forward,  the  dis- 
tance of  10  ft.  covered  qach  move  is  made 
in  I'/i  hrs.,  and  as  these  moves  are  made 
at  noon  or  at  the  close  of  the  day's  work, 
trains  are  not  out  of  service  more  than 
one-half  hour  from  this  cause.  The  un- 
loader shown  in  the  halftone  has  been 
in  use  since  April  22,  1907,  and  has  not 
ck'layed  a  single  train  except  in  moving 
forward. 

In  two  days  the  machine  can  be  knock- 
ed down  and  moved,  and  in  three  to  four 
days  it  can  again  be  assembled.  Eight  men 
operate  the  unloader.     The  cost  of  the  ma- 
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Fig.  2.     General   View  of 

out  any  available  local  timber,  and  in  those 
parts  of  the  country  the  cost  would  be 
much  higher.  In  order  to  effect  a  saving 
in  this  line,  Mr.  F.  F.  Lloyd,  of  California, 
has  invented  and  patented  a  car  unloader, 
which  we  illustrate  in  the  accompanying 
cuts. 

Fig.  I  shows  a  plan  of  the  arrangement 
which  rests  on  the  end  of  the  embank- 
ment as  it  is  being  made.  Fig.  2  gives 
a  good  idea  of  the  general  appearance  of 
the  whole  device.  A  15  H.  P.  hoisting  en- 
gine pulls  the  cars  around  the  circle  as 
shown  on  the  plan,  and  the  engine  also 
moves  the  machine  ahead,  when  it  is 
necessary,  on  the  rollers  beneath  the  frame- 
work  by  means   of  the  gipsey. 

The  advantages  claimed  for  this  unloader 
are  that  it  is :  Simple  in  construction ; 
easy  to  operate ;  lower  first  cost,  and  the 
fact  that  it  can  be  readily  moved  from  one 
piece  of  work  to  another.  Fills  can  also 
be  made  across  marshy  land  or  water. 

Mr.  Lloyd  writes  us  that  no  inconven- 
ience has  been  experienced  in  handling  ma- 
terial that  slips  or  slides  on  a  fill  114  ft. 
high.  He  suggests  that  the  machine  be  not 
used  on  embankments  less  than  35  ft.  in 
height.  He  states  that  it  is  difficult  to  say 
how  many  cars  it  will  handle  in  a  day,  as 
the  cars  unload  while  in  motion,  a  train  of 
eight  cars  discharging  it?  load  in  a  min* 


Continuous  Car   Unloader. 

chine  including  the  hoisting  engine  is  about 
$5,500.  These  machines  have  been  used  by 
E.  B.  and  A.  L.  Stone  Co.,  Contractors, 
Oakland,   Cal. 


Cost  of  Hand  Drilling   on   Manhattan 
Island. 

In  drilling  for  a  small  rock  cut  on  Man- 
hattan Island,  New  York,  the  work  was 
done  by  hand.  Two  strikers  and  a  holder 
averaged  15  ft.  per  10  hour  day.  Each 
hole  was  T^/2  ft.  deep,  the  starting  bi.  be- 
ing lYi  ins.  and  the  finishing  bit  i;4  ins. 
The  rock  was  a  tough  mic.i-schist.  Each 
man  averaged  5  ft.  of  hole  per  day,  which 
is  equivalent  to  40  cts.  per  lin.  ft.  when 
wages  are  $2  a  day.  The  holes  were  spac- 
ed very  close  together,  averaging  only  2!^ 
ft.  apart.  Hence  it  required  4.3  lin.  ft.  of 
drill  hole  per  cu.  yd.  excavated,  which,  at 
40  cts.  per  lin.  ft.,  made  the  cost  $1.72  per 
cubic  yard  for  drilling  alone.  The  job 
was  being  done  on  a  percentage  basis, 
which  may  account,  in  part,  for  the  fact 
that  the  contractor  permitted  such  close 
spacing  of  the  drill  holes,  .^s  a  matter 
of  fact,  small  as  the  job  was,  it  would 
have  paid  handsomely  to  have  installed  a 
steam   drilling  plant. 

The  cost  given  does  not  include  the 
cost  of  sharpening  the  steel  or  carrying 
it  to  and  from  the  blacksmith  shop. 
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Unclassified  and  Genera!  Articles 


Note:  This  section  is  dcv 
articles  on  construction  w 
under  any  of  the  preceding 


oted  to  methods  and  cost 
ork  not  properly  coming 
classifications. 


Tables    Giving    the    Net    Sections    of 
Angles. 

By   T.   KtNMAKD    Thomson.* 

Wlicn  doing  some  work  for  the  Do- 
minion Bridge  Company  some  13  years 
ago,  I  noticed  they  had  some  very  use- 
ful tables  giving  the  net  section  of  angles 
figured  out  for  the  foreign  shapes  used 
there.  On  returning  to  my  own  office  I 
got  out  similar  tables  for  our  American 
shapes,  which  I  have  found  so  very  use- 
ful in  my  own  practice  that  I  think  they 
ought  to  be  published.  The  first  column 
gives  the  size  of  the  angles,  the  thickness 
of  which,  from  f^  to  ^^  in.  is  given  at 
the  top.  The  next  xolumn  gives  the  gross 
section  of  two  angles.  Then  in  the  third 
column  luider  2,  we  have  the  net  section 
of  two  angles  with  two  rivet  holes  de- 
ducted. Under  3  we  have  the  net  section 
of  two  angles  with  3  rivet  holes  deducted 


and  under  4  the  net  section  of  two  angles 
■with  4  rivet  holes.  The  tables  are  for 
Yi,  ^i,  }i  and   %  in.   rivets. 


Explosives  in  India. 
According  to  the  report  of  the  Chief  In- 
spector of  Explosives  of  India,  during  igotj 
there  were  13  gunpowder  accidents,  caus- 
ing 21  deaths  and  injury  to  28  persons. 
Dynamite  caused  death  and  injury  to  2 
persons,  and  fireworks  caused  4  deaths  and 
ihjury  to  14  persons.  This  remarkable 
showing  for  a  country  containing  300,000,- 
000  people  is  explained  by  the  fact  that 
only  a  few  people  in  India  handle  firearms 
and  are  allowed  to  handle  explosives,  pow- 
der  and   fireworks. 
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Methods  and  Costs;   Some  Old;  Some 
New. 
Maintaining      Drainage      Ditches.— In 

maintaining  drainage  ditches  construct- 
ed throngh  a  sandy  soil  trouble  is  often 
caused  by  the  sand  washing  and  blow- 
ing into  the  ditch.  To  prevent  this  wash- 
ing as  much  as  possible  willow  posts  are 
sometimes  driven  down  4  ft.  apart  at 
the  side  of  the  ditch  and  in  time  make  a 
good  protection  against  the  water.  To 
prevent  the  sand  being  blown  in  by  the 
wind  it  is  sometimes  provided  that  a 
double  row  of  willows  be  planted,  about 
100  or  150  ft.  back  from  the  bank.  The 
willows  are  cut  full  length,  4  or  5  ins. 
in  diameter,  and  laid  in  at  an  angle  of 
about  30  degrees.  They  are  buried 
about  Syi  ft.  deep  and  are  spaced  about 
8  or  10  ft.  apart. 

Cushioned  Foundation  for  Small  En- 
gines.— .\  cushioned  foundation  was 
used  in  overcoming  engine  vibrations 
caused  by  a  20  H.  P.  gas  engine  driving 
a  IZYz  k.  w.  lighting  dynamo.  The  foun- 
dation consists  of  a  5  in.  bed  of  concrete 
on  which  are  laid  ten  3x4;/'  in.  timbers, 
spaced  6  ft.  apart.  Powerful  helical 
springs  were  inserted  in  a  series  of 
2-in.  holes  bored  in  the  top  of  each  tim- 
ber. These  springs,  48  in  number,  were 
capable  of  carrying  500  lbs.  with  ^  in. 
compression.  The  springs  support  a 
galvanized  iron  tray,  10  ft.  long,  5  ft. 
wide,  which  contains  a  concrete  base, 
2  2-3  ft.  thick,  upon  which  the  engine  is 
erected. 

Concrete  in  Freezing  Weather. — In  the 
contruction  of  dams  for  Huronian  Com- 
pany's power  development  in  Canada 
a  large  part  of  the  concrete  work  in 
dams,  and  also  in  power  house  founda- 
tions, was  done  in  winter,  with  the  tem- 
perature varying  from  a  few  degrees  of 
frost  to  15  degrees  below  zero,  and  on 
several  occasions  much  lower.  No  dif- 
ficulty was  found  in  securing  good  con- 
crete work,  the  only  precaution  taken 
being  to  heat  the  mixing  water  by  turn- 
ing a  ^-in.  steam  pipe  into  the  water 
barrel  supplying  the  mixer,  and,  during 
the  process  of  mixing,  to  use  a  jet  of 
live  steam  in  the  mixer,  keeping  the  cyl- 
inder closed  by  wooden  coverings  during 
the  process  of  mixing.  No  attempt  was 
made  to  heat  sand  or  stone.  In  all  the 
winter  work  care  was  taken  to  use  only 
cement  which  would  attain  its  initial  set 
in  not  more  than  65  minutes. 

Thawing  Out  Water  Mains. — .\t  Co- 
lumbus, O.,  a  300  ft.  long  10-in.  water 
main  across  a  bridge  was  thawed  out  by 
means  of  a  steamer  from  the  fire  depart- 
ment. The  pipe  was  first  broken  at  one 
end  and  a  jet  of  steam  turned  into  it. 
A  i^-in.  pipe  was  then  used,  through 
which  the  steam  was  forced.  A  machine 
is  also  used  for  steam  thawing.  This 
consists  of  jn  ordinary  steam  boiler 
placed   in    an   upright   position   upon     a 


wagon  gear,  and  enclosed  in  much  the 
same  manner  as  are  the  wagons  used  to 
blow  out  beer  faucets.  The  steam  is 
generated  by  a  gasoline  burner,  and  the 
men  operating  the  machine  leave  the 
shop  with  a  pressure  of  steam  of  60  to 
80  lbs.  They  also  carry  about  200  ft.  of 
VS-in.  hose.  The  machine  is  pulled  by 
one  horse.  It  works  very  well  in  thaw- 
ing out  fire  hydrants  and  has  also  been 
successfully  used  to  thaw  out  short 
mains.  The  machine  costs  about  $500 
to   construct. 

Dust  Preveption. — A  new  composition 
called  "Apokonin"  has  been  tried  with 
some  success  as  a  dust  preventive  on 
the  macadam  streets  of  Leipzig.  The 
material  is  thus  described  by  Consul  T. 
H.  Norton,  of  Chemnitz:  "It  is  a  mixture 
of  the  heavier  residual  oils  obtained  in 
the  distillation  of  coal  tar  w^ith  high 
boiling  hydrocarbons.  The  method  of 
mixing  apparently  involves  a  certain  de- 
gree of  chemical  combination,  in  which 
phenol  and  similar  constituents  play  a 
role.  The  manufactured  material  is  pre- 
pared for  use  by  heating  in  iron  cal- 
drons, identical  with  those  used  for 
asphalt,  to  temperatures  ranging  from 
212"  to  248°  F.  (100°  to  120°  C).  It  is 
then  sprayed  evenly  over  the  surface  of 
a  roadway  with  a  special  form  of  ap- 
paratus, and  under  such  high  pressure 
that  the  fluid  mass  penetrates  to  a  cer- 
tain distance  into  the  upper  layer  of 
dust  or  dirt.  The  result  is  the  forma- 
tion of  a  compact  lustrous  black  coat- 
ing, which  meets  the  demands  of  heavy 
traffic  and  is  not  disintegrated  into  dust 
particles.  A  marked  advantage  of  the 
new  process  over  the  methods  hitherto 
employed  for  the  same  purpose,  and 
based  upon  the  use  of  ordinary  tar,  is 
the  total  absence  of  odor  after  the  appli- 
cation." 

Making  Soundings.— The  following 
method  was  used  in  making  soundings 
preliminary  to  filling  in  the  tide  lands 
at  Seattle,  Wash.:  A  raft  was  anchored 
at  right  angles  to  a  base  line  spaced  in 
20  ft,  stations.  The  raft  was  lined  in 
the  proper  position  with  the  transit  and 
was  located  at  any  convenient  distance 
up  to  about  2,000  ft.  A  wire  tagged  ev- 
ery 20  ft.  with  colored  cloth,  with  a 
different  color  for  the  100  ft.  marks,  was 
then  made  fast  at  the  base  line  and  run 
out  from  a  reel  in  a  boat  until  the  raft 
was  reached.  The  reel  was  then  made 
fast  to  the  raft  and  the  wire  wound  up 
as  tight  as  possible.  In  cases  where  the 
distance  between  the  shore  and  the  raft 
was  more  than  a  few  hundred  feet  it 
was  necessary  to  support  the  wire  on 
small  rafts  to  hold  it  above  the  water. 
A  galvanized  iron  wire,  of  several 
strands,  the  size  of  a  clothesline,  was 
used.  A  tide  gage  was  set,  and  a  man 
stationed  to  note  the  time  of  each  tenth 
of  a  foot  rise  and  fall  of  the  tide.  The 
sounding  party  consisted  of  a  leadsman. 


one  or  two  oarsmen  and  a  recorder  to 
note  the  stations  and  the  depth  of  sound- 
ings as  called  by  the  leadsman.  From 
the  notes  thus  taken,  after  the  readings 
of  the  tide  gage  were  entered  with  them, 
the  elevations  of  the  bottom  were  readi- 
ly reduced.  It  was  found  unnecessary  to 
stretch  the  wire  for  each  line  of  sound- 
ings, as  with  range  sights  on  the  base 
line  and  an  experienced  crew,  there  was 
no  difficulty  in  doing  sufficiently  accur- 
ate work  up  to  40  ft.  on  each  side  of  the 
wire.  That  is  to  say,  five  lines  of  sound- 
ings were  covered  with  each  stretch  of 
the  wire  one  line  under  the  wire,  and 
two,  respectively  20  and  40  ft.  each  side 
of  it. 

Handling  Water  in  Trench  Excava- 
tion.— In  the  construction  of  a  66-in.  re- 
inforced concrete  sewer,  the  material  en- 
countered in  excavation  was  loose  black 
soil  for  a  depth  of  24  ft.,  and  sand  and 
gravel,  water  bearing  for  about  S  ft.  at 
the  bottom.  The  average  depth  of  the 
trench  was  18^  ft.,  with  a  width  of  10;/. 
ft.  To  handle  the  water  a  subdrain, 
pump  and  sump  were  used.  The  pipe 
used  for  subdrain  was  second  class  and 
cull  pipe,  laid  with  the  invert  30  ins.  be- 
low the  invert  of  the  main  sewer.  Joints 
were  loosely  calked  with  tufts  of  sod  in 
order  to  hold  back  the  fine  sand,  and  the 
whole  covered  with  clean  gravel  of  me- 
dium size.  The  drain  pipe  emptied  into 
a  sump  at  the  lower  end  of  the  new 
work,  which  was  about  18  ins.  below  the 
subdrain  grade,  in  which  was  a  6-in.  ro- 
tary pump,  used  to  discharge  the  water 
over  a  dam  in  the  old  portion  of  the  sew- 
er. Following  this  method  it  was  possi- 
ble to  put  the  concrete  in  on  a  dry  bot- 
tom. It  was  found  necessary,  however, 
to  run  the  pump  while  the  invert  was 
being  plastered,  and  it  was  kept  going 
until  the  plastering  was  set,  otherwise 
the  water  would  force  its  way  in  from 
the  outside  and  cause  the  mortar  to 
slough  down,  leaving  the  bottom  rough 
and  the  sides,  to  some  extent,  porous. 
The  total  cost  of  caring  for  the  water 
per  lineal  foot  of  completed  sewer  was 
as   follows: 

Subdrain   pipe .$0.33 

Labor  laying  drain  pipe 33 

Handling  water 45 

Total   51. 1-'' 

The  item  handling  water  includes  the 
fuel,  housing  and  rental  of  pumping  en- 
gine, pay  of  engineer,  also  sinking  of 
two  sump  holes  for  the  pump  and  filling 
up  of  same  after  the  work  was  done. 
The  engineer  received  $2  per  10  hr.  day 
and  common  labor  received  $1.85. 


The  German  Empire  in  1901  had  9.4  kilo- 
meters of  railway  per  10,000  inhabitants. 


In  1904  the  total  number  of  persons  em- 
ployed in  all  capacities  by  the  railways  of 
Germany  was  582.370. 
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Florida  East  Coast  Railway— Key  West 
Extension. 

IIV    HOWARII    EGLESTON,    C.    E.* 


II.      ROADBED   CONSTRUCTION. 

The  Florida  Keys  are  all  of  coral  forma- 
tion. As  the  coral  insect  cannot  live  out 
of  water  he  is  compclU'd  to  stop  his  con- 
struction work  when  he  reaches  low  water 
ninrk.  ]f  no  volcanic  action  raises  the 
keys  above  the  sea  level,  they  remain  just 
helow  water  level,  sometimes  covered  with 
banks  of  sand  which  are  thrown  up  by  the 
sea  during  heavy  storms,  but  quite  fre- 
quently having  nothing  on  them  but  the 
slight  deposit  gathered   from   the  water  by 


change  their  arrangement  on  the  bucket  in 
order  to  dig  from  the  opposite  side;  for  in- 
stance, if  the  material  is  to  be  taken  from 
the  right  hand  side  and  deposited  in  frcjiU 
of  the  machine,  the  cables  leading  from 
the  right  hand  side  will  be  attached  to  the 
apparatus  that  opens  the  bucket  and  that 
leading  from  the  left  hand  to  the  apparatus 
for  closing  the  bucket.  Hoisting  on  the 
right  hand  cable  will  not  only  open  the 
bucket,  but  will  swing  the  boom  to  the 
right  and  bring  the  bucket  over  the  ditoh. 
After  being  dropped,  the  hoisting  is  done 
with  the  left  hand  cable,  which  not  only 
closes  the  bucket,  but  swings  the  boom  to 
the  left ;   a  slight  strain  on  the  right  hand 


Fig.  1.     Excavator  No.  1   Being  Moved  Off  the  Grade  at  Lower       Maticumbe. 


the  roots  of  the  mangrove  bushes  that 
cover  them. 

Beginning  at  Homestead,  the  road  runs 
through  high  pineland,  the  grade  being 
practically  on  a  level  with  the  natural  sur- 
face of  the  ground.  About  four  miles  from 
Homestead  the  prairie  lands  of  the  Ever- 
glades are  reached  and  here  began  the  first 
embankment  work  of  the  line. 

The  soil  of  these  prairies  is  very  deep.  A 
large  portion  of  it  is  covered  with  water  at 
low  tide,  some  of  it  is  swampy,  with  occa- 
sional bunches  of  solid  turf. 

As  in  a  considerable  portion  of  the  grade 
work,  the  mass  of  material  for  the  embank- 
ment was  below  water  level,  the  construct- 
ing engineer  planned  and  built  what  he 
called  excavators;  the  first  one  built  is 
shown  by  Fig.  i  and  needs  little  explana- 
tion. The  boom  being  suspended  in  a 
fixed  position,  is  swung  by  means  of  the 
hoisting  and  dumping  cables  that  are  led 
from  the  end  of  the  boom  through  blocks 
placed  at  each  end  of  a  heavy  cross  timber 
and  thence  to  the  hoisting  drums.  The 
power  is  furnished  by  a  30  h.  p.  Otto  gaso- 
>line  engine  operating  two  hoisting  drums. 
The  excavator  was  designed  to  work  on 
land,  building  its  own  road  with  materials 
dug  from  ditches  on  either  side.  As  the 
swinging  of  the  boom  was  done  by  one  of 
the    hoisting    cables,    it    is    necessary    to 
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c.ible  will  prevent  the  boom  swinging  too 
far,  but  great  care  must  be  exercised  or 
the  contents  of  the  bucket  will  be  dumped. 
When  over  the  place  where  the  material  is 
wanted,  releasing  the  left  hand  cable  and 
throwing  all  the  weight  of  the  bucket  on 
the  right  hand  cable  will  dump  the  bucket 
and  return  the  boom  to  a  position  for  more 
work. 

The  machine  requires  a  captain,  who  han- 
dles the  bucket,  a  mate,  who  is  also  the  gas 
engineer,  and  a  crew  of  ten  men,  the  latter 
being  occupied  in  leveling  oflf  the  material 
thrown  up  by  the  machine,  laying  track 
and  moving  the  machine  forward.  The 
machine  is  very  heavy  and  clumsy,  requir- 
ing constant  repairs  and  having  a  strong 
propensity  for  getting  oflf  the  track.  Being 
carried  on  eight  double  flanged  wheels, 
four  on  a  side,  all  bolted  rigidly  to  longi- 
tu(lln;il  I2xi2-in.  timbers,  it  is  a  difficult 
machine  to  get  on  the  track,  and  still  more 
difticult  to  transport  any  distance.  I  be- 
lieve all  who  have  had  to  do  with  these 
machines  will  agree  that  something  in  the 
nature  of  a  locomotive  crane  would  have 
done  this  work  better  and  at  much  less 
cost. 

The  work  through  the  Everglades  was 
not  done  from  the  grade,  but  the  excava- 
tors were  mounted  on  lighters  and  dug  a 
ditch  for  themselves  as  they  proceeded. 
The  material   excavated   was  of   a  fibrous, 


peaty  nature,  which  at  first  threatened  to 
make  a  very  poor  road  bed,  but  by  allow- 
ing it  to  dry  out  and  then  hauling  on  a 
large  quantity  of  broken  stone  as  a  dress- 
ing and  for  ballast,  a  good  road  bed  has 
been  secured.  A  mistake  was  made  in  cut- 
ting the  ditch  too  near  the  embankment,  in 
many  cases  leaving  no  berm.  Had  the 
ditch  been  25  or  30  ft.  from  the  center  line 
of  grade,  a  firm  road  bed  would  have  been 
secured  much  easier  and  less  trouble  ex- 
perienced from  the  mud  "squashing"  out 
from  under  the  embankment  into  the  ditch. 

Just  beyond  Jewfish  creek  the  road  passes 
through  a  shallow  lake,  across  which  an 
embankment  was  thrown  up  by  these  float- 
ing excavators.  This  was  very  trouble- 
some at  first,  but  by  a  very  liberal  use  of 
stone  has  been  worked  into  good  shape. 

All  through  Key  I^rgo  the  road  is  on 
coral  rock,  some  of  the  way  a  cut  of  2  or  3 
ft.  being  necessary,  but  more  commonly  the 
road  bed  is  built  up  by  gathering  up  loose 
stones  or  blasting  out  pockets  here  and 
there,  from  v.hich  was  taken  what  material 
was  necessary  to  bring  the  road  up  to 
grade.  On  Plantation  Key  the  rock  is  still 
higher,  in  one  place,  shown  by  P^ig.  2,  being 
about  8  ft.  above  grade.  Here  the  company 
is  now  establishing  a  crushing  plant  and 
will  use  the  rock  for  ballasting  and  filling 
in  where  now  there  are  temporary  trestles. 

All  this  grade  work  on  land,  except  as 
stated  when  the  material  was  below  water 
level,  has  been  done  in  the  most  primitive 
way,  with  pick  and  shovel,  wheelbarrows 
and  two-wheel  carts ;  in  a  few  cases  where 
the  haul  was  long,  dump  cars  and  track 
were  used  in  place  of  or  to  sujiplement  the 


Fig.  2.      Cut   Through   Coral    Rock 

carts.  The  absence  of  the  most  ordinary 
labor  saving  machinery  throughout  the  en- 
tire line  has  been  very  noticeable.  Mr. 
Flagler's  well  known  wish  to  give  employ- 
ment to  as  many  men  as  possible  may  ac- 
count for  this. 

On  a  few  of  the  keys  where  there  were 
considerable    quantities   of   sand,    the    road 
was  built   up  to  grade   with   this   material.       1 
On   Lower  Maticumbe  we  used  an  excava- 
tor to  load  cars,  in  our  borrow  pit,  and  in 
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another  we  loaded  by  hand.  An  accurately 
kept  account  of  cost  showed  the  hand  load- 
ing to  be  much  cheaper  than  the  excavator. 
This  was  partly  due  to  the  fact  that  the 
bank  of  sand  being  low  we  had  to  move  the 
excavator  fn-quently,  and  of  course  did  no 
loading  while  moving. 

This  "fill"  was  through  a  swamp.  Fig.  3, 
which  absorbed  an  enormous  amount  of 
material.  The  embankment  was  built  from 
both  ends.     Stringers  were  first  placed   in 


tion  had  been  carried  across  the  swamp  in 
this  manner  the  track  was  placed  in  the 
middle,  the  dirt  dumped  on  each  side  and 
spread  out  evenly  to  the  line  of  slope. 
When  the  embankment  on  each  side  of  the 
track  had  been  raised  aljout  l  ft.  above  the 
track,  the  latter  was  thrown  to  one  side 
and  dirt  dumped  in  the  middle  until  a  ridge 
was  formed  about  a  foot  higher  than  the 
grade  on   cither   side ;    the   track   was   then 


Fig.  3.     View  of  Right  of  Way  on   Lower  Maticumbe- 
Many  of  the   Keys  is  Like  This. 


-The   Interior  of 


the  swamp  3  ft.  apart.  On  top  of  these  the 
crossties  were  laid,  and  to  the  ties  the  rails 
were  spiked.  Loaded  cars  were  drawn  by 
mules  as  far  as  possible  and  the  car  then 
pushed  out  by  hand,  dumped  and  brought 
back  to  be  hauled  away  by  the  mules. 
When  dirt  had  been  dumped  for  about 
three  rail  lengths  it  was  leveled  off  and  the 
track  moved  from  the  stringers  onto  the 
dirt.     The  stringers  having  been  taken  up 


thrown  back  on  this  ridge  and  the  work 
proceeded  as  before. 

By  building  up  the  embankment  in  this 
way  a  very  solid  road  bed  was  obtained 
and  scarcely  any  settlement  occurred. 
Fig.  4. 

Three  men  were  kept  busy  all  the  time 
leveling  and  raising  track,  as  I  consider  it 
cheaper  to  keep  even  a  temporary  con- 
struction track  in  good  order  than  to  be  all 


Fig.  4.     View  of  Finished  Grade  at  Point  Shown  in  Cut  No.  1,  But 
Lool<ing  in  Opposite  Direction. 


and  carried  ahead  of  the  track  now  on  the 
dirt,  the  place  where  the  stringers  had  lain 
was  filled  with  dirt  from  cars  pushed  out 
on  the  recently  moved  track.  Dumping 
was  continued  on  this  portion,  the  track  be- 
ing "thrown"  as  often  as  necessary,  until  a 
firm  road  had  been  made  for  the  mules, 
when,  another  section  of  track  having  been 
pushed  out  over  the  swamp,  the  above  op- 
erations were  repeated.    When  the  founda- 


the  time  putting  cars  on  the  track  after 
their  having  been  dumped  in  the  wrong 
place. 

The  production  of  all  classes  of  asphalt, 
both  natural  and  refined,  including  bitum- 
inous rock,  in  the  United  States  in  1906, 
amounted  to  138,059  short  tons,  valued  at 
$1,290,340,  as  against  115,267  short  tons, 
valued   at  $758,153,   in   1905. 


Methods  and  Cost  of  Building  Macadam 
Roads  in  the  State  of  Washington. 

1  he  general  type  of  macadam  road  is 
adaptable  to  nearly  all  parts  of  the  United 
States ;  the  details  of  construction,  however, 
may  require  modification  to  some  extent 
to  be  suitable  for  diflferent  parts  of  the 
country.  In  past  issues  of  Engineerino- 
CoNTKACTiNG  we  have  given  considerable 
data  on  macadam  road  work ;  but  these 
data  have  been  mostly  on  work  done  in 
the  east  or  the  middle  west.  It  will  be  in- 
teresting therefore  to  note  the  methods 
employed  in  some  sections  of  the  Pacific 
Coast.  In  a  paper  read  recently  before  the 
Pacific  Northwest  Society  of  Civil  En- 
gineers by  Mr.  A.  L.  Valentine,  County 
Engineer  of  King  County,  Washington, 
Mr.  Valentine  describes  the  methods  em- 
ployed in  constructing  roads  in  the  State 
of  Washington,  and  the  matter  that  follows 
has  been  taken  from  that  paper  and  from 
additional  information  furnished  us  by  Mr. 
Valentine. 

In  the  Washington  road  work,  as  far  as 
possible,  all  drain  pipe  is  of  salt  glazed  vit- 
rified sewer  pipe.  The  tops  of  6-in.  pipe 
are  placed  at  least  18  ins.  below  finished 
grade.  The  bottom  of  the  trench  is  thor- 
oughly tamped  and  brought  to  a  true  grade 
line  and  earth  or  clay  filled  about  the  pipe 
and  over  it  for  a  depth  of  i  ft.  and  care- 
fully tamped.  Concrete  culverts  are  used, 
and  the  intakes  of  all  drains  and  culverts 
are  provided  with  ample  wings  of  concrete, 
the  concrete  being  also  carried  below  the 
bottom   of  the   intake. 

After  the  drainage  has  been  provided  for 
and  the  center  line  properly  marked,  the 
stakes  for  the  shoulders  are  set,  8  ft.  on 
each  side  of  the  center  line  (if  for  a  16 
ft.  stone  bed)  and  properly  marked  for  sub- 
grade  or  6  ins.  below  finished  grade. 

The  sub-grade  is  then  shaped  to  con- 
form exactly  with  the  finished  grade,  the 
cross-section  slope  of  which  is  at  least  -H 
in.  to  the  foot ;  the  shoulders  are  made  at 
least  4  ft.  wide  with  a  slope  of  i  in.  to  the 
foot,  and  in  the  case  of  embankments  are 
built  of  firm  earth,  gravel  and  broken 
stone  and  thoroughly  rolled.  All  stumps 
are  excavated  to  a  depth  of  at  least  i  ft. 
below  sub-grade  and  all  such  excavation 
refilled  with  good  material  and  thoroughly 
tamped  and  sprinkled.  All  logs,  stumps, 
unstable  sand,  soft  clay,  dust,  mud. 
springy  material  or  vegetable  matter  are 
removed  and  replaced  with  good  material. 

After  the  road  has  been  properly  shaped 
it  is  rolled  with  a  lo-ton  roller  (a  15-ton 
roller  is  preferred),  until  it  is  hard  and 
compact.  If  there  are  depressions,  they 
are  immediately  filled  with  good  material 
and  re-rolled.  The  sides  of  the  bed  are 
rolled  first,  leaving  the  center  until  the 
last. 

The  first  course  of  stone  is  spread  to  a 
depth  of  5  ins.,  blocks  of  the  required 
thickness  being  placed  on  the  grade  as  a 
gage  for  spreading,  which  is  done  by  hand 
or  by  spreader   wagons.    The  first  course 
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is  of  a  size  that  will  pass  llirougli  a  j-iii. 
ring  and  no  larger.  Broken  stone  or  trap 
or  basalt  are  generally  used.  The  first 
course  is  rolled  and  all  depressions  forming 
filled  and  re-rolliil.  iimil  there  is  no  creep- 
ing under  the  roller. 

The  second  course  is  spread  in  the  same 
manner  as  the  first  course,  and  consists  of 
stone  which  will  pass  through  a  l^-in. 
ring.  I'he  stone  is  spread  to  a  depth  just 
sufficient  to  fill  the  voids  of  the  first  course. 

Some  specifications  of  other  states  call 
for  the  first  course  to  be  4  ins.  in  depth 
and  the  second  course  to  be  of  a  sufficient 
depth  to  make  the  completed  bed  the  rc- 
(]uired  thickness.  The  experience  in  Wash- 
ington, however,  has  been  that  the  heavier 
stone  or  course  No.  i  should  be  as  thick 
as  possible  to  make  the  required  depth, 
allowing  for  shrinkage,  and  that  course 
No.  2  should  be  of  sutficient  quantity  to 
fill  the  voids. 

After  the  two  courses  have  been  thor- 
oughly compacted  broken  stone  screenings, 
of  a  size  that  will  pass  through  a  J/^-in. 
screen,  containing  all  the  dust  of  fracture, 
are  spread  evenly  over  the  surface  and 
thoroughly  rolled  before  sprinkling;  the 
road  is  then  thoroughly  sprinkled,  the 
sprinkler  being  followed  by  the  roller,  and 
the  rolling  and  sprinkling  continued  until 
all  the  voids  have  been  filled  and  a  grout 
of  stone  dust  and  water  is  formed  on  the 
surface.  Care  is  taken  to  spread  only 
enough  screenings  to  cover  the  stone  of 
the  surface ;  depressions  forming  in  the 
road  are  not  filled  with  dust,  but  are  filled 
with  No.  2  stone  and  re-rolled.  After  the 
bed  has  been  finally  surfaced  and  is 
smooth,  hard  and  compact,  the  shoulders 
are  rolled,  so  as  to  give  an  uninterrupted, 
even  surface,  from  the  crown  of  the  road 
to  the  side  ditches ;  so  that  immediately 
the  water  falls  it  will  run  off  the  road. 

Mr.  Valentine  states  that  the  improve- 
ment should  be  started  at  the  end  of  the 
road  farthest  from  the  source  of  supply  of 
broken  stone,  and  the  courses  carried  along 
as  near  as  practicable  together ;  the  reason 
for  this  being  a  road  in  the  earlier  stages 
of  construction  is  not  solid  enough  to  per- 
mit of  traffic,  and  where  teams  travel  over 
the  different  courses,  even  after  the  first 
and  second  have  been  rolled,  the  wheel 
marks  in  the  shape  of  depressions  are 
found,  which  must  be  again  filled  with 
stone  and  re-rolled. 

Regarding  the  allowance  for  shrinkage 
of  broken  stone,  Mr.  Valentine  states  that 
it  has  been  their  policy  to  allow  one-third ; 
that  is,  for  a  6-in.  stone  bed  to  allow  for 
9  ins.  of  loose  stone. 

The  cost  of  constructing  several  roads 
are  given  by  Mr.  Valentine. 

Road  No.  I  consisted  of  6,600  lin.  ft., 
16-ft.  stone  bed,  6  ins.  deep,  containing,  in- 
cluding turnout,  12.006  sq.  yds,  of  niacad- 
ani,  the  cost  of  this  road  being  as  follows : 

Per  sq.  yd. 

Cost  of  stone $0.44427 

Cost  of  rolling 03823 
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Cost  of  sprinkling 01388 

Cost  of  spreading 04043 

Cost  of  hauling .  .      .08536 

Total    $0.62217 

1  his  is  equivalent  to  $5,838.17  per  mile. 
.\dding  25%  for  contractor's  profit  we 
would  have  $0.7777  per  sq.  yd.,  or  a  cost 
per  mile  of  $7,300.00  for  the  stone  bed 
only.  The  total  number  of  cubic  yards  of 
stone  used  was  3,048,  and  i  cu.  yd.  covered 
3.93  sq.  yds.  The  sizes  of  stone  used  was 
f)6  per  cent  No.  i  (3  in.)  ;  25  per  cent  No. 
2  {lyi  in.)  and  9  per  cent  dust.  The 
above  represent  the  cost  after  the  road  bed 
had  been  shaped  and  was  ready  to  be 
rolled.  The  cost  of  rolling  does  not  in- 
clude interest  or  depreciation ;  but  does 
include  wages,  cost  of  fuel,  oil  and  waste, 
water  and  repairs.  The  stone  was  deliv- 
ered at  Station  24,  making  the  greatest 
haul  4,200  ft.,  Station  O  being  the  'begin- 
ning. Regarding  the  stone  dust,  Mr.  Val- 
entine writes  us  that  the  dust  secured  from 
screenings  is  not  all  used  in  the  road,  there 
being  considerably  more  produced  than  i< 
necessary  to  properly  build  the  stone  bed ; 
this  e.xcess  is  powdered  and  used  in  ce- 
ment walk  construction. 

Mr.  Valentine  also  inform  us  that  the 
spreading  is  done  by  bottom  dump  wag- 
ons; a  chain  is  put  around  the  body  of 
the  wagon  and  the  bottom  allowed  to 
spread  about  6  ins.,  at  which  time  the 
team  is  started  and  the  load  is  spread 
along  the  center  of  the  road  bed ;  laborers 
then  spread  the  stone  with  shovels  even 
with  the  tops  of  the  blocks  previously 
mentioned. 

Road  No.  2  was  4.800  ft.  long  and  was 
constructed  during  the  wet  season.  It 
contained  i,86g  cu.  yds.  of  broken  stone 
used  in  the  following  proportions:  No.  i. 
78  per  cent ;  No.  2,  18  per  cent ;  dust,  4 
per  cent.  The  difference  in  quantity  be- 
tween No.  I  and  No.  2  as  compared  witli 
Road  No.  I  is  caused  by  the  fact  that  just 
enough  of  course  No.  2  and  the  binder 
were  used  to  fill  the  voids.  Taking  the 
number  of  cubic  yards  actually  used  (1,869 
cu.  yds.)  and  at  the  rate  for  car  load  lot? 
delivered  $1.75  f.  o.  b.  cars,  we  have  the 
following  cost : 

Per   sq.  yd. 

Cost    of  stone $0,381 

Rolling  and   sprinkling 084 

II.Tuling  and  spreading 166 

Total    $0,631 

This  is  equivalent  to  $5,923  per  mile. 
.Adding  a  contractor's  profit  of  25%  we 
would  have  $0,798  cts.,  or  a  cost  per  mile 
of  $7,400  for  the  stone  bed  only.  The 
above  cost  represents  a  maximum  haul  of 
4.260  ft.  in  one  direction  and  3.700  ft.  in  the 
other,  the  stone  being  delivered  between 
these  points.  On  this  rnad  T  cu.  yd.  cov- 
ered 4'/.  sq.  yds.  No  superintendence  or 
interest  are  included  in   the  above  costs. 

Road  No.  3  was  exactly  one  mile  long, 
10  ft.  wide  with  a  6-in.  stone  bed  and  was 
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constructed  during  dry  weather.  Ihis 
road  had  been  built  two  years,  and  had 
been  entirely  covered  with  water  during 
the  floods  and  the  road  beds  exposed  to 
the  wash  of  the  river  current.  This 
washed  away  the  binder  and  softened  up 
the  bed  so  that  it  was  badly  rutted;  owing 
to  these  conditions  it  was  considered  best 
to  increase  the  width  to  16  ft.  This  meant 
an  increase  in  the  crown  and  practically  an 
entirely  new  road,  both  as  regards  quan- 
tity of  material  and  labor.  The  entire  bed 
was  scarified  by  hand,  that  is,  laborers 
were  employed  at  $3  per  day  of  10  hours 
to  pick  up  the  stone  bed  before  the  first 
course  was  spread;  this  cost  would  about 
offset  the  cost  of  rolling  the  sub-grade  of 
a  new  road,  so  that  the  item  of  sub-grade 
rolling  shows  in  the  summary  of  cost, 
but  is  really  included  in  spreading  and 
scarifying,  and  the  cost  of  rolling  is  re- 
duced in  that  proportion.  The  cost  of  this 
scarifying  was  $224,  or  about  0.38  cts.  per 
square  yard.  On  this  road  1,792  cu.  yds. 
of  stone  in  the  following  proportions  was 
used :  No.  i,  75  per  cent ;  No.  2,  22  per 
cent ;  dust,  6  per  cent.  The  stone  cost 
$1.75  per  cubic  yard,  f.  o.  b.  cars  at  Sta- 
tions 39  and  70.  The  longest  haul  was 
3,970  ft.,  the  stone  being  hauled  each  way 
from  Stations  39  and  70.  The  cost  of  the 
road  was  as  follows : 

Per  sq.  yd. 

Stone    $0.3340 

Rolling    0333 

Sprinkling    0269 

Hauling,  sprinkling,  spreading 1695 

Total    $0.5637 

.'\dding  10%  to  cover  shrinkage  and  in- 
cidentals necessary  on  a  new  road  on  an 
ordinary  foundation,  $0.62,  or  $5,820.59 
per  mile,  and  25%  for  contractor's  profit, 
we  would  have  $0,770  per  s(f.  yd.  or  $7,275 
per  mile. 

On  this  road  there  w'as  used  1.792  cu. 
yds.  of  stone :  had  it  been  an  ordinary 
foundation,  allowing  one-third  shrinkage. 
2,080  cu.  yds.  would  have  been  used. 

In  this  work  I  cu.  yd.  of  stone  covered 
5.23  sq.  yds.  It  was  found  that  one  tank 
of  water  covered  64  sq.  yds.,  or  9.33  gal- 
lons per  square  yard,  figuring  each  tank 
as  holding  600  gallons.  It  was  also  found 
that  the  roller  consumed  one  ton  of  coal 
in  covering  383  sq.  yds. 

The  wages  paid  per  lo-hour  day  on  this 
work  were  as  follows : 

Foreman    $4.00 

Rollerinan    3.50 

Teams    7.00 

Laborers     ^ . .  3.00 

Laborers    3.50 

Water  cost  15  cts.  per  tank  of  600  gallons 
and  coal  cost  $6.50  per  ton.  These  wages 
and  cost  of  water  and  coal  will  also  apply 
to  Roads  No.  i  and  No.  2.  The  cost  of 
the  above  roads  are  for  the  stone  bed  only 
and  do  not  include  the  cost  of  clearing, 
grubbing,   grading  and   shaping. 


October  2,  1907. 

The  Merits  of  an  Electric  Mast  Hoist. 

I'^Icctric  hoists  are  becoming  more  and 
mure  common  on  contract  work,  especially 
in  cities.  In  places  remote  from  electric 
stations  it  is  often  advisable  to  install  an 
electric  generator  to  furnish  power  for  op- 
erating the  different  machines  scattered 
over  the  site  of  the  work. 

Recently  the  Lidgerwood  Manufacturing 
Co.,  of  New  York  city,  has  put  on  the 
market  a  20-h.  p.  electric  mast  hoist  espe- 
cially designed  for  contractors'  use.  The 
operating  levers,  brakes,  etc.,  are  located 
and  handled  just  as  they  are  on  a  I,,idger- 
wood  steam  hoist.  This  makes  it  possible 
for  any  engineer,  who  is  used  to  a  steam 
hoist,  to  handle  this  electric  hoist  without 
having  to  relearn  his  trade.  What  is  even 
more  worthy  of  considerable,  in  certain 
places,  is  the  fact  that  any  bright  laborer 
can  quickly  learn  to  operate  an  electric 
hoist.     It   rcquir,  <   no   knowledge   of   clec- 
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ihcir  load  requires  only  V2  kilowatt  hour 
of  current  each  time  a  bucket  is  raised  out 
of  the  caisson,  swung  through  an  angle  of 
45  degrees,  swung  back  again  and  lowered. 

Assuming  that  electricity  can  be  bought 
fur  4  cts.  per  kilowatt  hour,  it  costs  only 
J  cts.  for  each  bucket  lifted  from  the  bot- 
tom of  a  caisson  100  ft.  deep.  Of  course 
for  ordinary  derrick  work,  where  the  lift 
is  much  less,  the  cost  is  correspondingly 
less. 

The  reader  will  note  that  the  Lidger- 
Electric  Mast  Hoist  is  complete  in  itself. 
It  contains  only  one  electric  motor,  which 
performs  all  the  operations  of  hoisting  and 
of   swinging   the    derrick   booms. 


Cost  of  Taking   Up   and   Relaying  a 
Cobble  Stone  Pavement. 

In  repairing  pavements,  the  costs  of  la- 
bor vary  greatly,  owing  to  the  fact  that  the 
repair  work  is  done  in  small   patches   and 


Traveler  Carrying  Two  Electric  Mast  Hoists  Sinking  Caissons  for 
Foundations  of  Hudson  River  Tunnel  Terminal  Buildings.  Church 
Street,    New   York. 


tricity  and  of  course  no  knowledge  of 
steam    engineering. 

We  illustrate  herewith  a  traveler  carry- 
ing two  derricks,  each  operated  by  a 
Lidgerwood  Electric  Mast  Hoist.  On  one 
of  our  advertising  pages  will  be  found  a 
photograph  of  the  hoist.  With  these  elec- 
tric hoists  very  much  smaller  travelers  can 
be  used  than  with  steam  hoists,  not  only 
because  there  are  no  boilers  and  engines 
but  because  no  space  is  required  for  the 
leads  necessary  when  bull  wheel  derricks 
and   separate   hoists   are   used. 

The  cost  for  electric  current  is  very 
small,  for  it  must  be  remembered  that  no 
derrick  hoist  is  ever  required  to  work  con- 
tinuously. The  work  is  necessarily  inter- 
mittent, and,  when  the  electric  hoist  is  not 
in  operation,  the  power  is  off.  Tests  made 
by  the  New  York  Edison  Co.  show  that 
handling  buckets   weighing  2.200  lbs.   with 


there  is  much  time  lost  in  the  moving  of 
tools  from  place  to  place  as  well  as  the 
time  the  men  consume  in  moving.  Records 
of  these  costs  are  exceedingly  difficult  to 
obtain,  but  we  are  fortunate  in  being  ahle 
to  give  the  cost  of  doing  a  repairing  job 
that  involved  enough  work  to  keep  a  re- 
pair gang  busy  for  a  day,  so  that  some 
idea  of  the  cost  of  the  various  labor  items 
can  be  calculated. 

The  wages  paid  were  as  follows  for  an 
S  hour  day: 

Foreman     $4-50 

Laborers   1 .66 

Pavers     5.30 

Rammers     3.90 

2-horse  wafon  and  driver   5.00 

Cart  and  driver  3.50 

The  work  consisted  of  cobble  stone  pav- 
ing, between  the  curb  and  a  street  car 
track,   being   10  ft,   wide  and   104   ft,   long. 
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A  lo-in.  gutter  of  flag  stones  was  laid  .15 
ins.  from  the  curb;  the  intervening  15  ins. 
being  laid  with  cobbles.  In  all  there  were 
IISSS  sq.  yds.  of  paving,  9.55  sq.  yds.  of 
this  being  in  the  gutter,  and  14.55  sq.  yds. 
being  between  the  gutter  and  the  curb. 

The  system  of  carrying  on  the  work  was 
for  three  laborers  to  loosen  the  cobbles 
with  bars,  being  followed  by  three  la- 
borers with  picks,  who  piled  the  stones 
within  reach  of  the  pavers  and  kept  the 
ground  beneath  the  paving  loosened  with 
their  picks.  A  wagon  hauled  ashes  from 
the  city  stock  pile  to  be  used  beneath  the 
new  paving,  and  it  also  hauled  some  cob- 
bles from  the  yard  that  were  needed.  One 
laborer  spread  the  ashes  for  the  pavers. 

One  paver  set  the  gutter  and  paved  be- 
tween the  curb  and  the  gutter.  The  curb- 
ing was  not  disturbed.  This  paver  laid 
24  sq.  yds.  in  the  day,  and,  considering 
that  more  than  one-third  of  it  was  gutter, 
it  was  a  fair  day's  work.  The  other  three 
pavers  did  the  rest  of  the  laying,  doing 
not  quite  31  sq.  yds.  apiece.  Two  rammers 
rammed  106  sq.  yds.  of  paving,  being  the 
entire  amount  less  the  gutter.  The  man 
who  spread  the  ashes  followed  the  ram- 
mers spreading  sand  over  the  work.  The 
cart  hauled  the  sand.  At  the  close  of  the 
day  the  "  laborers  cleaned  up  in  a  few 
minutes. 

The  various  labor  items  cost  as  follows: 
Tearing  up  and  handling  stone : 
3  laborers  with  bars   $4-98 

3  laborers   with  picks   4.98 

$  9.96 

Paving : 

1  laborer  on  ashes  and  sand...$  1.66 

4  pavers    21.20 

2  rammers    7.80 

Total     $30.66 

Hauling   materials: 

Cart   sand    $3.50 

Wagon   for  ashe.s   and   stone....  5.00 

Total    S.50 

Superintendence    4.50 

Grand  total   $53.62 

The   cost  per  sq.  yd.   was : 

Tearing  up  and  handling  stone $0,086 

Paving    265 

Superintendence     040 

Hauling    materials    073 

Total    cost   per   sq.   yd $0,464 

The  cobble  stones  averaged  about  8  ins. 
deep,  hence  the  cost  of  tearing  them  up 
and  stacking  them  was  nearly  40  cts.  per 
cu.  yd. 


It  is  said  that  $13,320,000  have  been  col- 
lected by  the  Turkish  Government  for  the 
Uamascus-Mecca  system  and  other  rail- 
roads in  Syria.  It  is  believed  that  $6,600,- 
000  more  will  be  required  to  complete  the 
railroad  as  far  as  Mecca.  Five  thousand 
soldiers  are  now  at  work  on  the  line. 


>.<} 
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Catalogs  Worth  Having. 

Engineers  and  contractors  should  liave 
Ml  tile  the  latest  catalogs  of  machines,  tools 
jnd  supplies  that  they  use.  If  anything 
not  described  in  our  columns  is  wanted  tell 
us  its  name,  otherwise  just  send  us  the 
numbers  of  the  catalogs  wanted,  with  your 
name,  on  a  postal  card,  and  we  will  for- 
ward the  request  to  the  manufacturers,  thus 
enabling  us  to  give  them  indisputable  proof 
that  our  readers  are  interested  in  their 
products.  You  will  confer  a  favor  on  us, 
therefore,  if  you  will  order  your  catalogs 
through  us. 

No.  0365.  Pumping  Machinery.— John  H. 
McGowan  Co.,  Cincinnati,  Ohio. 

Thl.s  firm  manufactures  a  general  line  of 
pumping  mauhlner.v,  including  boiler  feed 
pumps,  general  and  low  service  pumps  and 
lire  pumps.  .-V  number  of  patterns  of  each 
type  of  machine  are  made,  and  In  this  cata- 
log each  is  described  and  Illustrated,  and 
cuts,  dimensions,  capacity,  etc.,  given  in 
tabular  form.  Some  of  the  pumps  are  de- 
scribed in  detail  and  illustrated  by  line  dmw- 
ings.  The  catalog  is  excellently  printed  and 
well  written,  and  should  prove  of  interest  to 
those  having  to  purchase  pumping  machinery 
of  the  kinds  mentioned. 

No.  0366.  Steam  Shovels. — The  Ohio 
Steam  Shovel  Co.,  Toledo,  Ohio.    ' 

Tills  company  issues  a  series  of  pamphlets, 
each  of  which  is  devoted  to  illustrating  and 
describing  one  size  of  the  steam  shovel 
manufactured  by  them.  The  pamphlets  be- 
fore us  cover  25,  30,  40,  50  and  60  ton  shov- 
els. Kach  size  of  shovel  is  illustrated  bv 
line  drawings  showing  the  main  structural 
features  and  is  given  a  general  description, 
followed  by  a  complete  specification  govern- 
ing the  construction  of  the  shovel.  The 
pamphlets  are  well  written  and  illustrated 
for  the  purpose  intended  and  really  give  a 
desirable  lot  of  information  about  tlie  ma- 
chines to  which  they  relate. 

No.  0367.  Elevators  and  Conveyors. — The 
.leftrey   Mfg.    Co.,   Columbus,    Ohio. 

This  is  a  general  catalog  of  372  pages,  il- 
lustrating, describing  and  giving  prices  and 
capacities  of  the  very  complete  line  of  ele- 
vating and  conveying  machinery  manufac- 
tured by  the  company  named.  The  catalog 
is  profusely  illustrated,  many  of  the  illustra- 
tions being  halt-tone  views  of  plants  actually 
constructed. 

No.  0368.  Technical  Paints.— National 
Paint  Works.   Williamsporl,  Pa. 

This  pamphlet  is  devoted  largely  to  a  gen- 
eral essay  on  the  retiuirements  of  a  paint 
for  protecting  metal  work.  The  essay  is 
well  written  and  lakes  up  tne  subjects  of 
pigments  and  vehicles,  methods  of  applying 
luiints,  etc.  The  te.xt  is  divided  into  sections 
covering  reinforced  concrete  and  cement 
coating,  bridge  paints,  gas  holder  paints  and 
structural  iron  work  paints.  Hints  are  given 
as  to  how  to  estimate  the  quantity  of  paint 
required  for  structures  and  as  to  the  proper 
selection  of  colors  to  secure  durability. 

No.  0369.  Rock  Crushers. — Contractors' 
Supply  and  Equipment  Co.,  Chicago,  111. 

The  rock  crusher  described  and  illusti-ated 
in  this  pamphlet  is  known  as  the  Symons 
Gyratory  Crusher.  Tills  crusher  was  de- 
scribed in  Engineering-Contracting  of  Sept. 
4,  1D07.  It  is  particularly  noted  for  its  small 
height  and  size  in  proportion  to  its  capacity. 
.and  for  its  ability  to  handle  very  large 
stones. 

No.  0370.  Steel  Wheelbarrows.— Ohio  Steel 
Wheelbarrow  Co.,  Toledo,  Ohio. 

This  r>amphlet  illustrates  and  describes  a 
very  large  line  of  steel  wheelbarrows  for 
handling  eartli,  concrete  and  other  mate- 
rials. Each  style  of  barrow  is  Illustrated  and 
brletly  described,  and  dimensions,  prices, 
etc.,   are   given. 

No.  0371.  Trucks  and  Industrial  Cars. — 
Chase  Foundry  and  iSlfg.  Co.,  Columbus, 
Ohio. 

Tills  pamphlet  illustrates  and  gives  very 
brief  descriptions  of  each  of  the  large  line  of 
trucks  and  cars  for  industrial  purposes 
manufactured  by  the  firm  named.  The  one 
peculiarity  of  the  construction  of  all  of  these 
trucks  and  cars  is  that  the  wheels  are 
mounted  on  roller  bearings.  This  gives  an 
unusually  easy-running  vehicle,  and  a  special 
point  Is  made  of  the  construction  by  the 
company   named. 

No.  0372.  Drawing  Tables. — Economy 
Drawing   Table  Co.,   Toledo,   Ohio. 

This  firm  manufactures  a  complete  line  of 
drawing  tables  and  these  tables  are  de- 
scribed In  the  pamphlet  betore  us.    In  addi- 


tion to  drawing  tables  the  pamphlet  also 
describes  Mling  cases  and  various  other  fur- 
niture UHcd  in  drafting  rooms,  it  gives  com- 
plete liiatnictionH  for  ordering  drawing  tablcH 
.ind  a  large  number  of  testimonial  letters 
from  those  who  have  used  the  company's 
furniture. 

No.  0373.  Water  Filters.- The  Lynn  Fil- 
ter  .Mfg.    Co.,    Cincinnati,    Ohio. 

The  text  and  lllustraiions  of  this  pamphlet 
e.\plaln  in  detail  the  construction  of  the 
special  type  of  graimlc  Alter  which  is  made 
by  the  company  named  above,  for  use  in 
residences,  hotels,  apartment  buildings,  in- 
stitutions, etc.  The  (liter  Itself  is  lirst  de- 
scribed in  detail,  and  this  description  Is  fol- 
lowed by  a  number  of  line  drawings  show- 
ing arrangement  of  plants  for  different  pur- 
poses and  uses.  There  are  also  printed  a 
number  of  tests  which  have  been  made  to 
determine  the  purity  of  water  filtered  by 
these  devices. 

No.  0374.  Lifting  Jacks.— The  Boyer-Rad- 
ford  and  Gordon  Tank  and  Pump  Co.,  Day- 
ton, Ohio. 

This  firm  manufactures  a  full  line  of  jiat- 
ent  lever,  screw  and  ratchet  lifting  jacks 
for  track  work  and  general  purposes.  The 
jack  construction  is  described  in  consider- 
ably detail  and  illusti-ations,  dimensions  and 
prices  are  given  of  the  various  forms  and 
sizes  of  jacks  kept  on  the  market  by  the 
firm. 

No.  0375.  Curtis  Steam  Turbine- Gener- 
ator.—General  Electric  Co..  Schenectady,  N. 
Y. 

This  is  an  unusually  well  gotten  up  cata- 
log. Its  purpose  is  to  describe  in  detail 
the  construction  and  opeiutlon  of  the  Curtis 
turbine  connected  with  electric  generators. 
An  interesting  in.rtion  of  the  pamphlet  is  the 
detailed  tests  gi\-en  of  vjtrlous  sizes  of  tur- 
bine generators  from  9.000  kilowatts  down 
to  1,000  kilowatts  cai'acity.  .\n.vone  who  is 
interested  in  the  steam  turbine  as  a  motive 
power  for  electric  generators  will  do  well  to 
secure  this  pamplilet  and  study  it. 

No.  0376.  Locomotive  Cranes. — Brown 
Hoisting  Machim-iy  Co.,   Cleveland,    Ohio. 

This  pamphlet  is  devoted  chiefly  to  illus- 
trations of  Brownhoist  locomotive  cranes 
equipped  witli  grab  buckets.  A  description 
and  illustration  is  given  of  the  patent  ore 
bucket  manufactured  b.v  the  company,  and 
there  are  al.so  line  drawings  and  brief  de- 
scriptions of  the  ci-anes  themselves. 

No.  0377.  Cast  Iron  Pipe. — United  States 
Cast  Iron  Pipe  and  Foundry  Co.,  New  York 
City  and   Chicago,   111. 

This  is  one  of  the  most  interestingly  writ- 
ten and  printed  catalogs  which  has  come  to 
our  notice  for  a  long  time.  Besides  giving 
a  full  set  of  tables  covering  all  lines  of 
standard  pipe  and  special  castings,  there  is 
an  exceedingly  interesting  introductor.v  essay 
on  the  history  and  use  of  pipe  of  all  kinds 
for  conveying  water,  gas  and  other  fluids. 
Tlie  book  constitutes  a  really  worthy  little 
treatise  on  cast  iron  pipe  construction  and 
methods  of  laying  such  pipe  tor  water  works, 
gas  works  and  similar  purposes.  To  anyone 
who  is  at  all  interested  in  any  feature  of 
such  work  we  recommend  this  pamphlet  as 
being  well  worthy  of  obtaining  and  filing 
away  in  their  catalog  librarj'. 

No.  0378.  Core  Drilling.— The  Cyclone  Drill 
Co.,   Orrville,   Ohio. 

This  is  a  very  attractive  catalog  for  those 
interested  in  core  drilling.  It  illustrates 
machines  made,  method  of  operations,  giv- 
ing cuts  of  sample  cores  and  prospecting 
machines  at  work.  It  also  gives  outfit  of 
tools  needed  for  various  kinds  of  core  drill, 
and  comparative  cost  data  on  operating  sev- 
eral kinds  of  core  drills.  This  company  also 
issues  two  other  catalogs,  one  given  over  to 
description  of  drilling  blasting  holes  with 
their  machines  and  the  other  to  well  drill- 
ing. 

No.  0379.  Earth  and  Rock  Handling  Ma- 
chinery.— Western  Wheeled  Scraper  Co., 
Aurora,  III. 

This  catalog  illustrates  and  describes  va- 
rious kinds  of  scrapers,  including  buck 
scrapers,  plows,  road  machines,  elevating 
graders,  cars,  both  side  and  bottom  dump, 
flat  cars,  spreading  cars  for  use  In  spreading 
earth  on  embankments,  the  Aurora  dump 
wagon,  dump  carts,  roclt  crushers  and  bins 
and  many  other  tools  made  by  this  company. 
Claims  of  special  merit  are  set  forth  for 
these  tools,  and  those  interested  are  Invited 
to  ask  for  copies  of  the  catalog. 

No.  03S0.  Dump  Chutes,  Buckets  and  Ma- 
chinery.— Bergen  Point  Iron  Works,  Bavonne, 
N.    J. 

This  is  an  Illustrated  and  descriptive  cata- 
log of  various  transporting  and  dumping  ma- 
chiner.v  for  use  in  unloading  vessels,  han- 
dling earth,  concrete,  coal  and  other  mate- 
rials. Each  machine  is  Illustrated  and  de- 
scribed and  types  of  special  machines  de- 
signed for  handling  materials  are  shown. 


Personals. 

.Mr.  Wm.  H.  McEnlrj-  has  been  elected  City 
lOnglneer  of  Bessemer,   ,\la. 

.Mr.  Ernest  .Maclmdo,  an  architect  of 
Salem,  Ma.ts.,  was  drowned  September  20  at 
Osslpee  Luke,  N.  H.,  by  the  capsizing  of  u 
citnoe. 

.Mr.  J.  C.  Jeffery  has  resigned  his  position 
as  Assistant  City  Engineer  of  Seattle,  Wash., 
and  has  entered  Into  a  general  contracting 
liUHlness  with  .Mr.  J.  S.  Holt,  of  Seattle. 

.Mr.  W.  A.  Klchards,  formerly  with  Mr.  U. 
W.  Mead,  Consulting  Engineer,  Madison. 
Wis.,  lias  accepted  a  position  as  Instructor 
in  the  testing  laboratory  at  the  University 
of  I'ennsylvania. 

Mr.  B.  T.  Fendall  has  been  reappointed 
City  Engineer  of  Baltimore,  Md.  Mr.  Alfred 
M.  yulck  was  reappointed  Water  Engineer 
and  .Mr.  Oscar  F.  Lackey  was  reappointed 
Ilarljor    Engineer. 

.Mr.  John  F.  Stevens,  former  Chief  En- 
gineer of  the  Panama  Canal,  has  received 
from  the  canal  employes  as  a  testimonial  of 
regard  and  esteem  a  magnlflcent  silver  serv- 
ice, a  gold  watch  and  a  ring. 

.Mr.  C.  R.  Moore  lias  resigned  as  Superin- 
tendent of  Construction  of  the  Douglas, 
.\rlz.,  sewer  system  now  being  constructed 
by  the  American  Light  &  Water  Co.,  Kan- 
sas City,  Mo.  He  is  succeeded  by  Mr.  W.  A. 
Dutch. 

.Mr.  Albert  Carr  has  resigned  liis  position 
as  Chief  Engineer  of  the  United  Railroads 
of  San  Francisco  to  take  the  position  of 
Superintendent  of  Construction  on  the  Water 
Power  Developments  of  the  Central  Colorado 
Power  Co.,  with  lieadquarters  at  Colorado 
Springs. 

Mr.  H.  H.  Taylor,  of  the  firm  of  H.  H. 
Taylor  &  Son.  bricklaying  contractors,  of 
Pliiladelphia,  Pa.,  was  killed  September  21 
b.v  falling  down  the  area  way  In  the  rear  of 
a  building  under  construction  for  the  Girard 
Trust  Co.   in  Philadelphia. 

Colonel  N.  M.  Ellis  of  Phoenlxvllle,  Pa., 
died  Sept.  25  at  his  home  in  that  city,  aged 
S7  years.  He  entered  the  employ  of  the 
Philadelphia  &  Reading  Ry.  in  1S32  as  a  civil 
engineer,  and  assisted  in  building  the  road 
from   Philadelphia   to   Pottstown. 

ilr.  F.  E.  Golian,  Civil  Engineer,  formerly 
at  the  Atlanta,  Ga.,  office  of  the  Virginia 
Bridge  and  Iron  Co..  has  been  placed  in 
charge  of  the  contracting  office  of  the  above 
company,  which  was  recently  transferred 
from  Little  Rock,  Ark.,  to  New  Orleans,  La. 

Mr.  Frederick  L.  Smith  for  the  past  six 
years  in  charge  of  the  New  York  office  of 
Mr.  Joseph  H.  Wallace,  the  well  known  In- 
dustrial engineer  of  New  York  and  London, 
has  opened  an  office  at  5  Beekman  St.,  New 
Y'ork,  where  he  will  engage  in  practice  as  an 
industrial  engineer  and  specialist  in  struc- 
tural steel  and  reinforced  concrete. 

Messrs.  T.  R.  Cummins  and  H.  W.  Swa- 
nitz  have  formed  a  partnership  under  the 
name  of  Cummins  &  Swanitz.  with  offices  in 
the  Old  Colony  Building.  Chicago,  III.  The 
new  firm  will  conduct  a  general  practice  in 
railway  and  mining  engineering  and  In  esti- 
mating and  superintending  contract  work. 
Mr.  Cummins  has  been  engaged  with  the  J. 
G.  White  Co.  for  the  past  two  and  a  half 
years  in  charge  of  electric  railway  constiuc- 
tion,  and  previous  to  this  time  was  on  the 
Panama  Canal  work  and  with  the  Illinois 
Central  Railroad.  Mr.  Swanitz  has  a  large 
experience  in  mining  engineering. 

Mr.  J.  W.  Howard,  Consulting  Engineer 
on  roads,  streets  and  pavements,  1  Broad- 
way, New  Y'ork,  has  been  called  upon  by  the 
Commissioners  of  Accounts,  of  Mayor"  Mc- 
Clellan  of  New  York,  to  assist  Gov.  Hughes, 
of  New  York,  in  his  investigation  of  Presi- 
dent John  F.  Ahearn,  of  the  Borough  of 
Manhattan,  in  respect  to  the  bad  state  of 
asphalt  and  other  pavements  and  the  causes 
of  their  neglect.  Some  of  these  pavements 
are  under  guarantee  contracts  and  should 
be  repaired  by  the  companies  or  their 
bondsmen.  Other  pavements  are  out  of 
guarantee  and  should  be  repaired  by  the 
city. 

Mr.  George  L.  Helns,  State  .\rchltect,  of 
New  York,  died  September  26  of  meningitis 
at  his  summer  home  at  Lake  Mohegan, 
Westchester  County.  He  was  appointed  by 
Governor  Roosevelt  Feb.  22.  1S99.  Mr.  Helns 
was  born  In  Philadelphia  May  14,  1860.  He 
studied  for  two  years  at  the  University  of 
Pennsylvania  before  entering  the  Massachu- 
setts Institute  of  Technology,  from  which 
he  was  graduated  in  tlie  architectural  course 
in  1882.  He  then  formed  a  partnership  with 
C.  G.  La.  Farge.  The  firm  of  helns  &  La 
Farge  designed  the  Protestant  Episcopal 
Cathedral  of  St.  John  the  Divine,  on  Morn- 
Ingslde  Heights;  the  Interior  of  the  Church 
of  St.  Paul  the  .\postle  and  the  Church  of 
the  Incarnation,  and  the  alterations  of 
Grace  Church,  in  addition  to  being  ihe  con- 
sulting achltects  for  the  Rapid  Transit  Com- 
mission. 
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We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will 
be  especially  acceptable. 


BIDS  ASKED, 
Bridges. 

Ashtabula.     O Sept. 

EvansviUe,     Ind Sept. 

Fergus    Falls.    Minn Sept. 

New    York.    N.    Y Sept. 

Williamsport.     Ind Sept. 

Evansville.    Ind Oct. 

Indianapolis.    Ind Sept. 

Indianapolis.    Ind-. Sept. 

Sugarleaf.    Pa Oct. 

Salem.    Ind Sept. 

Warren,    O Sept. 

Vevay,    Ind Sept. 

Vicksburg.    Miss Sept. 

Kushville,    Ind Sept. 

Tipton.    Ind Sept. 

Hammond.    Ind Sept. 

Crown    Point.    Ind Sept. 

Kentland.    Ind Sept. 

Ottawa.    Kan Oct. 

Lebanon.    Ind Oct. 

Fowler.    Ind Oct. 

En  Dorado.    Kan Oct. 

St.    Clairsville.    O Oct. 

Atchison.   Kan Oct. 

Lawrenceburg,    Ind Oct. 

Franklin.    Ind Oct. 

Harrisburg.     Pa Sept. 

Delphi,    Ind Sept. 

Vicksburg.    Miss Sept. 

Summit,    Pa Sept. 

Hamilton.    O Sept. 

Fargo.   N.   Dak Sept. 

Covington.    Ind Oct. 

Peiu.    Ind Oct. 

Houston.     Tex Sept. 

New    York.    N.    Y Oct. 

Bellefontaine,     O Sept. 

Los    Angeles.    Cal Sept. 

Fredericton.    N.    B Sept. 

Dunrea.     Man Sept. 

Erie.   Kan Sept. 

Tacoma.    Wash Oct. 

Fort  Logan  Roots.  Ark Sept. 

Canton.    China    Sept. 

Hamilton.    O Oct. 

Washington,    D.    C Oct. 

Glendive.   Mont Oct. 
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2. 

Oct. 

2. 

Oct 

3. 

Oct. 

3. 

Oct. 

3. 

Oct. 
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h. 
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7. 
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7. 
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7. 
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<. 
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i. 
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7. 
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7. 

Oct. 

7. 
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7. 

Oct. 

/. 

Oct. 

7. 

Oct. 

i. 

Oct. 

1. 
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7. 

Oct. 

7. 

Oct. 

7_ 

Oct. 

7. 

Oct. 

8. 

Oct. 

S. 

Oct. 

8. 

Oct. 
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Oct. 

8. 

Oct. 

S. 

Oct. 
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Oct. 
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Oct. 
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Oct. 
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Oct. 
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5. 
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o. 

Oct. 
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7. 

Oct. 

t. 

Oct. 
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7_ 

Oct. 

/. 
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7. 
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7. 
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1. 

Oct. 

I. 

Oct. 

8. 
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R. 

Oct. 

8. 

Oct. 

8. 
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9. 

Oct. 

9. 

Oct. 

in. 

Oct. 

in. 

Oct. 

10. 

Oct. 

12. 

Oct. 

1?. 

Oct. 

12. 

Buildings. 


Bavonne.   N.    J Sept.  11 

Salem,     Mass Sept.  25 

New   York.   N.   Y Oct.      2 

New    Orleans.    La Sept.  11 

Mount   Healthy.    O Sept.  18 

Nat.    Soldiers'    Home,    Cal. .  .Sept.  25 

Milwaukee,  Wis Oct.       2 

Milwaukee.    Wis Oct.      2 

Lafayette.    Ind Oct.       2 

Baltimore.    Md Aug.    28 

Fort   Slocum.   N.   Y Sept.  18 

Fort    Flagler.    Wash Sept.  25 

Philadelphia.     Pa Sept.  25 

Decatur,     Ind Sept.  25 

Fort    Rosecrans.    Cal Sept.  25 

Syracuse.   N.   Y Oct.       2 

Two  Harbors.    Minn Oct.       2 

New    York.    N.    Y Oct.       2 

Paoli,    Ind Sept.  25 

Kansas   City,  Mo Oct.      2 

Fort   Lincoln,    N.   Dak Oct.       2 

Buffalo.    N.    Y Oct.       2 

Pittsburg,    Pa Oct.      2 

Baltimore,   Md Oct.      2 

Washington.    D.    C Sept.  25 

New    York,    N.    Y Oct.       2 

Louisville.    Ky Oct.      2 

Prescott.    Ariz Sept.  18 

Fort    Leavenworth.    Kan.. Oct.       2 
Chicago,    ni Oct.       2 
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Oct.    14.  San  Diego,   Cal Sept.  11 

Oct.    15.  Las  Animas,   Colo Sept.  25 

Oct.    15.  Los  Angeles,   Cal Sept.  25 

Oct.     15.     East    Stroudsburg,   Pa Oct.       2 

Oct.     15.     Cairo,    III Oct.       2 

Oct.     15.     Indiana.   Pa Oct.      2 

Oct.     15.     Preston.    Minn Oct.       2 

Oct.    16.  Springfield,    O Sept.  18 

Oct.    16.  Harrisburg,    Pa Sept.  25 

Oct.     16.     Polk,   Pa Oct.      2 

Oct.     16.     Harrisburg,    Pa Oct.      2 

Oct.    17.  Peoria.  Ill Sept.  11 

Oct.    17.  Fort   McPherson,    Ga Sept.  25 

Oct.    18.  Montenallo,     Ala Sept.  18 

Oct.    18.  Denver,    Colo Sept.  25 

Oct.     20.     Hot    Springs.    Ark Oct.       2 

Oct.    21.  Dea  Moines,    la.    Sept.  11 

Oct.    21.  Milwaukee,    Wis Sept.  18 

Oct.    22.  Secaucus.    N.    J Sept.  25 

Oct.     28.     East  St.   Louis,  111 Oct.      2 

Oct.    30.  Teire    Haute,    Ind Sept.  18 

Oct.    30.  Atlanta.    Ga Sept.  25 

Oct.     30.     Columbus,   O Oct       2 

Oct.     31.     Cleveland,   O Oct       2 

Nov.     5.  Bloomfield,    Ind Sept.  18 

Nov.    5.  Bloomfield.     Ind Sept.  25 

Nov.      5.     Flint,    Mich Oc;.       2 

Nov.    9.  Las    Animas.    Colo Sept.  25 

Roads  and  Streets. 

Oct.      2.  Brooklvn.    N.    Y Sept.  25 

Oct.      2.  Millvale.    Pa Sept.  25 

Oct.      2.  Spencer,     Ind Sept.  25 

Oct.      2.  Chicago.     Ill Sept.  25 

Oct.      3.  Han  isbtirg.    Pa Sept.  18 

Oct.      3.  New    York,    N.   Y Sept.  25 

Oct.      3.  North    Braddock,    Pa Sept.  25 

Oct.       3.     Lima,    O Oct.       2 

Oct.       3.     Emsworth,   Pa Oct.       2 

Oct.       3.     Philadelphia.    Pa Oct.       2 

Oct.       3.     Towson,    Md Oct.       2 

Oct.       3.     Evansville,    Ind Oct.       2 

Oct.       4.     Jackson.    Mich Oct       2 

Oct.       4.     Port    Huron,    Mich Oct.       2 

Oct.       4.     Memphis.    Tenn Oct.       2 

Oct.       4.     Terre    Haute.    Ind Oct       2 

Oct.       4.     Indianapolis,    Ind Oct.       2 

Oct      5.  Cleveland.    O Sept.  18 

Oct.       5.     Milwaukee,    Wis Oct.      2 

Oct.       5.     Gary,   Ind Oct.       2 

Oct.      7.  Salem.   Ind Sept.  11 

Oct      7.  Hartford   Citv.   Ind Sept  18 

Oct.      7.  Kenosha,     Wis Sept,  18 

Oct.      7.  Columbus,     Ind Sept.  25 

Oct.      7.  Sullivan.    Ind Sept  25 

Oct      7.  Decatur.     Ind Sept.  25 

Oct.      7.  Brookside,     Ind Sept.  25 

Oct.       7.     Indianapolis,    Ind Oct.       2 

Oct.       7.     Hartford,    Conn Oct.       2 

Oct      8.  Vincennes,    Ind Sept.  11 

Oct.      8.  Covington,     Ind Sept.  IS 

Oct      8.  Monticello,    Ind Sept.  25 

Oct.      8.   St.    Louis.    Mo Sept.  25 

Oct.      8.  Crawfordsville,     Ind Sept.  25 

Oct.      8.  Palatka.     Fla Sept.  25 

Oct.      8.  Portland,    Ind Sept.  25 

Oct      8.  Logansport.    Ind Sept.  25 

Oct.      8.     Milwaukee.    Wis Oct.      2 

Oct.       8.     New    York,   N.    Y Oct       2 

Oct       8.     Spracuse,     N.    Y Oct.       2 

Oct.       8.     Chicago,    111 Oct.       2 

Oct.      8.     McKeesport.    Pa Oct       2 

Oct       8.     Rockville,    Ind Oct.       2 

Oct.       8.     San  Luis  Obispo,  Cal Oct.       2 

Oct.      9.  Harrisburg.    Pa Sept.  IS 

Oct.      9.  Bluftton.     Ind Sept.  25 

Oct       9.     Brooklvn.    N.    Y Oct.       2 

Oct.    10.  Harrisburg.    Pa Sept.  18 

Oct.    10.  Harrisburg.     Pa Sept.  25 

Oct.     10.     Kansas   City,    Mo Oct.       2 

Oct.     10.     Chicago.   Ill Oct       2 

Oct.    11.  E:nid.    Okla Sept.  25 

Oct.    11.  Cincinnati.    O Sept.  25 

Oct.     11.     Buffalo.    N.    Y Oct.       2 

Oct.     11.     Noblesville.    Ind Oct.       2 

Oct.     11.     Noblesville,    Ind Oct       2 

Oct.    12.  Fort   Wavne.   Ind Sept.  23 

Oct.     12.     Rockport.    Ind Oct.       2 

Oct  14.   Sunman.  Ind Sept  11 

Oct.    15.  Oscala.    Fla Sept  25 

Oct     15.     Denton,  Md Oct.       2 

Oct.    21.   Logansport.     Ind Sept.  25 

Nov.      4.     Peru.   Ind Oct.       2 

Sewers. 

Oct.      2.  Salem.    Mass Sept  IS 

Oct.      2.  Milwaukee.    Wis Sept.  25 

Oct      2.  Millvale,    Pa Sept  25 

Oct.      2.  Mingo    Junction.    O Sept  25 

Oct.      2.  Fort   Bayard,    N.   Mex Sept.  25 

Oct.      2.  Fort    Crook.    Nelr Sept.  25 

Oct.      3.  Fort  Dade.  Fla Sept.  11 

Oct.      3.  St.    Paul.   Minn Sept.  25 

Oct.      3.  Berwvn,    III Sept.  25 

Oct.       3.     Lima.    O Oct.      2 

Oct.       4.     Boston,    Mass Oct       2 

Oct.       4.     Columbus.   O Oct.       2 

Oct.      5.  Bisbee,    Ariz Sept.  18 

Oct       5.     Milwaukee,    Wis Oct.       2 

Oct       5.     Englewood,    N.    J Oct.      2 

Oct      7.  Linton,    Ind Sept  25 

Oct,      7.  Rome.   N.   Y Sept.  25 

Oct.      7.  Vicksburg.    Miss Sept.  25 

Oct       7.     Chester,    Pa    Oct.       2 

Oct.       7.     St    Paul,  ^inn Oct.       2 


Oct.  7.  Flint,    Mich Oct.  2 

Oct.  7.  Indianapolis,    Ind Oct  2 

Oct.  8.  New   York,    N.    Y Oct  2 

Oct  8  New    York,    N    Y Oct,  2 

Oct  8.  Chicago,    III Oct.  2 

Oct.  8.  Kingston.    Pa Oct.  2 

Oct.  8.  Normal  City.   Ind Oct  2 

Oct.  10.  McKeesport.    Pa Oct  2 

Oct.  10.  St.    Paul,    Minn Oct.  2 

Oct  11.  Aurora,    Ind Oct,  2 

Oct.  14.  Carthage.     Mo Sept.  25 

Oct.  14.  SteubenvUIe,   O    Oct  2 

Oct.  15.  Chattanooga,    Tenn Oct  3 

Oct.  15.  Elkhart.    Ind Oct.  2 

Oct  23.  Whiterocks,     Utah Sept.  25 

Water  Supply. 

Oct.      4.  South     Bend.     Ind Sept  25 

Oct      7.  Canon    City.    Colo Sept.  25 

Oct       7.     Pierce,   Neb Oct.       2 

Oct.       7.     Sharpsburg,     Pa Oct.       2 

Oct.       7.     Newton,    Miss Oct       2 

Oct.      9.  Fort  Caswell,    N.  C Sept.  IS 

Oct      9.  Fargo.   N.    Dak Sept.  25 

Oct.    10.  Primghar,    la Sept  18 

Oct.    10.  Fort  Du   Pont.  Del Sept  18 

Oct.     14.     Ashland,   O    Oct      2 

Oct     22.     Marion,   Kan Oct.       2 

Oct.    23.  Atlanta.     Ga Sept.  18 

Nov.        4.     Tucson.  Ariz Oct.       2 

Nov.      15.     Phoenix,    .Aiiz Oct       2 

Miscellaoeous. 

Oct.      2.  Wilkesbarre,  Pa., 

Walls,  Sept.  25 
Oct.      3.  Wilmington,    Del., 

Stone  Jetties,  Sept,  11 
Oct.      3.  New  York,   N.  Y., 

Stone  Wall,  Sept,  30 
Oct,       3.  Brooklyn,  N.  Y., 

Fence,  Sept.  30 
Oct.      3.  Boston.  Mass.. 

Subway  Enlargement,  Sept.  25 
Oct.      3.     Chicago,   111., 

Chimney,  Oct,      2 
Oct,     5.  Franklin   Shoals,   Ark., 

Lock  and   Dam,   Aug.      7 
Oct.     5.  Mobile,   Ala.. 

Locks   and    Dams,    Aug.    14 
Oct.      5.  Mobile.  Ala.. 

Locks  and  Dams,  Sept.  11 
Oct.     5.  Vicksburg,    Miss., 

Lock  and  Dam,   Aug.    14 
Oct      7.  Toledo,  O., 

Riprap  Wall,  Sept.  18 
Oct.      7.  New  Orleans,  La., 

Flagstaff,  Sept  18 
Oct.      9.  Asbury  Park,   N.   J 

Jetties.  Sept.  25 
Oct.     10.     New  York.  N.  Y.. 

Retaining  Wall,  Oct       2 
Oct.    14.  Cincinnati.  O., 

Concrete  Wall,  Etc..  Sept.  25 
Oct.     29.     Cincinnati,  O., 

Track  Work,  Oct,  2 
Oct.    21.  Louisville,    Ky., 

Steel  Bargee,  Sept.  25 
Oct.    25.  Charleston,   S.  C, 

Dredge,  Sept  25 
Oct    31.  Mobile,  Ala., 

Snagboat  Sept,  11 
Nov.  15.  Charleston,  S.   C. 

Street  Lighting,  Sept  11 
Nov.      20.     New  Orleans,   La., 

Dredge,  Oct.       2 
Nov.      25.     Mobile,  Ala., 

Locks  and  Dams,       Oct,  2 

Excavation,  Earth  and  Rock. 

Oct.      2.  Falls,    Pa., 

Dike,  Sept.  25 
Oct     7.  Detroit,    Mich., 

Elxcavating,   Sept     4 
Oct.       7.     New   York,    N.    Y.. 

Tunnel.  Oct.       2 
Oct.       7.     New  York,  N.  Y., 

Excavation,  Oct.       2 
Oct.      8.  Muscatine,   la.. 

Ditch  Work,  Sept.  18 
Oct.     8.  Detroit.    Mich.. 

Dredging.    Sept     4 
Oct       8.     Adrian.  Mich.. 

Ditch  Work,  Oct.       2 
Oct.      9.  Jacksonville,  Fla.. 

Dredging.  Sept.  18 
Oct     10.  Peterboro,    Ont., 

Canal,   Sept.     4 
Oct.    10.  Jacksonville,   Fla., 

Rock   Removal,  Sept.  18 
Oct.    10.  Washington,    D.    C. 

Dredging,   Jetty  Work,  Sept  18 
Oct.    10.  Jersey  City.   N.   J., 

Grading,  Sept  25 
Oct.     10.     Jersey  City,   N.  J.. 

Grading,  Etc.,  Oct.      2 
Oct     11.     Boone,   la.. 

Drains,  Oct       2 
Oct    12.  Rlverton.    Ala., 

Excavation,  Riprap,  Sept  18 
Oct.  15.    Elstherville,    la.. 

Ditch    Work,  Sept  26 
Oct.     16.     Des  Moines,  la.. 

Filling,  Oct.      2 
Oct    17.  Albany,  N.  Y., 

Dredging,  Sept.  26 
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Gel.     21.     Wilmington,  Del., 

Dredging,  Oct.       2 
Oct.    22.  6t    Paul,   Minn., 

Dredging,  Sept.  25 
Oct.     22.     New   Orleans,    La., 

Can.ll,  Oct.       2 
Oct.    26.  Ivanhoe,   Minn. 

Ditch    Work.  Sept.  25 

Materials.  Macbioes,  Siipplies. Tools  Etc 

Oct      3.  Baltimore,    Md., 

Pig  Lead,  Sept.  25 
I   et.      4.  Jacksonville,    Fla., 

Generator.  Etc.,  Sept.  11 
'  cl.      6.  Washington.    D.    C. 

Launch.   Hammers,  Bolts,  etc.,  Sept.  11 
'  ct.      6.  Kewanee.    HI.. 

Humping  Equipment,  Sept.  18 
Oct.      8.   St.    Louis.    Mo.. 

Steamboat,  Sept.  25 
Oct.      6.  Union,   W.   Va., 

Pipe,  Etc.,  Sept.  25 
Oct.       5.     Chicago,  111., 

Steam  Hammer,  Oct.       2 
Oct.       6.     Chicago,    HI., 

Turret  Lathe,  Oct.       2 
Oct.      7.  Los  Angeles.    Cal., 

Cement    Machinery,  Sept.  25 
Oct.       7.     Kew    Orleans,    La., 

Lumber,  Oct.       2 
Oct      8.  New  York,   N.   Y., 

Broken   Stone.  Sept  25 
Oct       8.     Norfolk,    Va.. 

Electric  Supplies.  Drills,   Etc.,  Oct.       2 
Oct.       8.     League  Island,   Pa., 

Tools,  Pipe,  Etc.,  Oct.       2 
Oct       8.     Sandusky,  O.. 

Fire  ETngine,  Oct       2 
Oct.       8.     New    York,    N.    Y., 

Piles,   Traprock,  Etc.,  Oct.       2 
Oct.       8.     Annapolis,   Md., 

Steel  Work,  Oct.       2 
Oct.       8.     Boston.    Mass., 

Timber,   Belting.  Oct       2 
Oct       8.     Pensacola,   Kla., 

Motors.    Pipe,   Etc.,  Oct.       2 
Oct.       8.     Washington.  D.  C, 

Drills,    Pipe,    Etc.,  Oct.       2 
Oct     10.     Buffalo,    N.    Y., 

Boilers,  Oct       2 
Oct.     10.     Richmond,   Ind.. 

Broken   Stone,  Oct.       2 
Oct.     11.     Buffalo,   N.    Y., 

Boilers,  Oct.       2 
Oct.    14.  Washington,  D.  C 

Dynamite.   Timber,    Etc.,  Sept.  25 
Oct     14.     Ashland.    O., 

Water  Pipe,  Oct.       2 
••«U     IS.  Honolulu,    T.    H., 

Materials.    Sept.     4 
Oct    IB.  Puget  Sound.   Wash., 

Timber.    Bolts,    Etc.  Sept  25 
Oct    15.  Mare  Island,  Cat., 

Timber,  Tools,  Etc.,  Sept.  25 
Oct.     16.     Ottawa,   Ont, 

Asphalt  Plant,  Oct.       2 
Oct.    21.  Louisville,   Ky., 

Dump    Scows.  Sept.  25 
Oct     21.     Chicago,  HI., 

Cement,  Oct       2 
Oct.     21.     Helena,   Mont, 

Fire  Hose.  Oct.       2 
Oct     21.     Washington.    D.    C, 

Pumps.    Picks,    Shovels,    Etc.,  Oct       2 
Oct.     31.     Cleveland.   O., 

Mechanical  Equipment,  Oct.       2 

BIDS  ASKED. 


Bridges. 


Bl  (s  are  asked  on  following  work,  the 
iiole»  being  arranged  alphabetically  by 
states: 

Washlnqton,  D.  C, — Until  10:30  a.  m.,  Oct 
24.  by  H.  F.  Hodges,  General  Purchasing  Of- 
ficer. Isthmian  Canal  Commission,  for  fur- 
nishing a  steel  railroad  bridge — Canal  Cir- 
cular   394. 

Covington,  Ind. — Until  Oct  8,  by  County 
Commissioners,  for  constructing  bridge  In 
Jackson  Township. 

Franklin,  Ind. — Until  1  p.  m.,  Oct.  7.  by 
County  Commissioners,  for  constructing 
bridge. 

Lawrenceburg,  Ind. — Until  Oct.  7,  by  Wm. 
S.  Fagaly,  County  Auditor,  for  repair  of 
bridge  over  South  Hogan  St.,  Aurora. 

Evansvllle,  Ind. — Until  10  a.  m.,  Oct.  3.  by 
Harry  Stinson.  County  Auditor,  for  3  rein- 
forced   concrete    bridges. 

Fowler,  Ind. — Until  noon,  Oct  7,  by  Coun- 
ty Commissioners,  for  construction  of  3 
bridges. 

Lebanon,  ind. — Until  10  a.  m.,  Oct  7,  by 
County  Commissioners,  for  construction  of  a 
bridge. 

Peru,  Ind.— Until  Oct  9.  by  Charles  Grls- 
wold,  County  Auditor,  for  constructing  fol- 
lowing bridges:  Steel  bridge  In  Erie  Twp., 
reinforced  concrete  arch  in  Jefferson  Twp., 
flat  top  arch  In  Erie  Twp.,   flat  top  arch  in 


Deer  Creek  Twp.,  steel  bridge  In  Butler 
Twp..    reinforced   arch  In    Butler  Twp. 

El  Dorado,  Kan. — Until  6  p.  m.,  Oct.  7, 
by  B.  F  .Allebach,  City  Clerk,  for  labor 
and  mnlcrlnl  for  stone  arch  bridge  over  west 
branch   of   Walnut  River  at   Central  Ave, 

Atchison,  Kan. — Until  Oct  7,  by  County 
Commiasionors.  for  reliulldlng  bridge  No.  230, 
in  Mount   l^leasant  Township. 

Ottawa,  Kan. — Until  noon,  Oct.  7,  by  Trus- 
tees Peoria  Township,  care  County  Commis- 
sioners, Court  House,  for  abutments  for 
bridge  on  Elm  Branch. 

Glendive,  Mont. — Until  2  p.  m.,  Nov.  15, 
b>'  U.  S.  Reclamation  Service.  Washington, 
D.  C,  for  construction  and  erection  of  34 
steel  highway  bridges  in  connection  with 
Lower   Yellowstone   Project 

New  York,  N.  Y.— Until  2  p.  m.,  Oct.  10. 
by  J.  W.  Stevenson.  Commissioner  of 
Bridges.  13  Park  How,  for  construellon  of 
bridge  floor  at  Washington  Avp..  bridge, 
Brooklyn.     Security  required  Is  J1,000, 

Hamilton,  O. — Until  Oct.  :;2.  by  Chr. 
Pabst.  County  Auditor,  for  making  channel 
cut.  nipe  culvert,  and  bulkheads  and  new 
concrete  sub  and  superstructure  of  bridge 
on   the   Cincinnati   and   Dayton   pike. 

Saint  Clairsvllle,  O. — Until  Oct.  7,  by  A. 
W.  Beatty.  County  Auditor,  for  labor  and 
material  for  repairing  county  bridges  and 
retaining  walls. 

Sugarloaf,  Pa. — Until  2  p.  m.,  Oct  5,  by 
J.  V.  Oxenrider.  care  County  Commissloneis. 
Wilkesbarre.  Pa.,  for  abutments  for  Nes- 
copec   bridge  in   Sugarloaf  Township. 

Tacoma,  Wash. — Until  Oct.  15,  by  State 
Highway  Commissioner,  Olympia,  Wash.,  for 
building  180  ft  span  steel  bridge  over  Wash- 
ougal  River. 


Buildings. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by- 
states: 

Hot  Springs,  Ark. — Until  1  p.  m.,  Oct.  20, 
by  Capt.  P.  L.  Boyer,  Q.  M.,  for  construct- 
ing 1-story,  brick.  33x56  ft  stable  and  car- 
riage house. 

East  St.  Louis.   Ill Until  3   p.  m.,   Oct.   28, 

by  James  Knox  Taylor,  Supervising  Archi- 
tect. Washington,  D.  C,  for  the  constiuction 
(including  plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring)  of  the 
U.  S.  Post  Office  and  Court  House  at  East 
St.    Louis. 

Cairo,  III.— Until  Oct  15.  by  C.  B.  S. 
Pennebaker,  for  brick  annex  to  Baptist 
church. 

Chicago,  III.— Until  11  a,  m.,  Oct  12,  by 
Department  Public  Works,  322  City  Hall,  for 
labor  and  mateiial  for  constructing  truck 
house  at  73rd  St.  and  Dobson  Ave. 

Lafayette,  Ind. — Until  Oct  5,  bv  Trustees 
Purdue  University  for  new  experiment  sta- 
tion. A  $100  000  appropriation  has  been  made 
for   this   building. 

Fort  Leavenworth,  Kan. — Until  11  a.  m.. 
Oct.  12.  by  Capt.  J.  E.  Normoyle,  construct- 
ing Q.  M..  for  furnishing  and  installing  elec- 
tric fixtures  in  8  double  sets  non-commis- 
sioned staff  officers'  quarters,  1  double  stable 
guard  building  and  2  quartermaster's  stables, 
and  electric  wiring  in  2  quartermasters 
stables,  at   Fort   Leavenworth. 

Louisville,  Ky. — Until  noon.  Oct  10.  by  W. 
W.  Davies,  Chairman  Board  of  Safety,  for 
erection  of  a  police  station.  Fred.  Erhart 
Arch..   409  Norton   Bldg. 

Baltimore,  Md. — Until  11  a.  m.,  Oct.  9,  by 
Edwaid  D.  Preston.  Inspector  of  Buildings, 
City  Hall,  to  furnish  and  erect  stalls  and 
racks  at  the  Retail  Market  and  Maryland 
Institute. 

Flint.  Mich. — Until  3  p.  m.,  Nov.  5.  by 
James  Knox  Taylor,  Supervising  Architect, 
Washington.  D.  C,  for  construction,  com- 
plete, of  U.   S.  Post  Office  at  Flint,  Mich. 

Preston,  Minn. — Until  Oct.  15,  by  J  O 
Busied.  Secy.,  R.  R.  1,  Whalan,  Minn.,  for 
constiuction  of  a  new  church  on  or  near 
site  where  Norwegian  Lutheran  church 
stands    on    Section    10-102-9. 

Kansas  City,  Mo.— Until  2  p.  m..  Oct  8, 
by  Everett  Elliott.  Secy.  Bd.  Pub.  Wks..  for 
marble  and  tile  floors  for  General  Hospital. 

New  York,  N.  Y.— Until  2  p.  m.,  Oct  4, 
by  Henry  S.  Thompson.  Comr.  Pub.  Wks., 
for  all  labor  and  materials  required  for  the 
alteration  of  the  interior  finish  of  the  gov- 
ernor's rooms.  City  Hall.  New  York,  Se- 
curity required  Is  $3,000.  McKlm,  Mead  & 
White.   Archts..   160   Fifth   Ave. 

New  York,  N.  Y.— Until  3  p.  m.,  Oct  10, 
by  Park  Board.  Arsenal  Bldg.,  5th  Ave.  and 
64th  St.,  for  constructing  comfort  station  in 
Botanical  Garden,  Bronx  Park.  Security  re- 
quired  is  $2,500. 

New  York,  N.  Y,— Until  2  p.  m.,  Oct  7, 
by   the  Armory   Board,    for   building   armory 


at  n.  e.  corner  Franklin  Ave.  and  166th  at. 
Security  required  Is  $100,000.  C.  C.  Halght, 
Arch  ,  4D2  l'"ifih  Ave.  Bids  are  also  asked 
for  changing  system  of  steam  heating  In 
13th  Regiment  Armory.  Security  required  la 
$900.  Walter  E.  Parfltt  Arch.,  26  Court 
St,   Brooklyn. 

Buffalo,  N.  Y.— Until  11  a.  m..  Oct  8,  by 
F.  G.  Ward.  Comr.  Pub.  Wks.,  for  installing 
hot  water  heating  systems  at  Engine  House 
No.    3  and   Engine  House   No.   9. 

.Syracuse,  N.  Y. — Until  1:30  p.  m.,  Oct  7. 
by  F.  T.  PIcr.son,  Clerk  Board  Contract  and 
Supply,   for  construction  of  Sulina  School. 

Fort  Lincoln,  N.  Dak. — Until  1  p.  m..  Oct. 
8.  by  Boweis  Davis,  Constructing  Q.  SI.,  for 
construction  of  one  Ice  house,  one  commis- 
sary root  cellar  and  addition  to  Q.  M.  sta- 
bles. 

Cleveland,  O. — Until  3  p.  m.,  Oct.  31,  by 
James  Knox  Taylor.  Supervising  Architect 
Washington,  D.  C,  for  the  interior  parti- 
tions and  mason  work  of  the  U.  S.  Post  Of- 
fice. Custom  House  and  Court  House,  Cleve- 
land. 

Columbus,  O. — Until  10  a.  m..  Oct  30,  by 
Capt.  H.  B.  Chamberlain,  Constructing  Q. 
M.,  Columbus  Barracks,  for  construction  of 
thiee  double  sets  Lieutenants'  qu.arters  (in- 
cluding plumbing,  heating,  electric  wiring 
and  fixtures),  one  quartermasters  store- 
house and   one  wagon  shed. 

East  Stroudsburg,  Pa. — Until  5  p.  m..  Oct 
15,  by  T.  Y.  Hoffman,  Chairman  Committee, 
for  constructing  normal  school  building. 

Harrisburg,  Pa.— Until  3  p.  m.,  Oct  16, 
by  State  Armor>'  Board.  State  Capitol,  for 
constructing  armories  at  Grove  City  and 
Pine  Grove.  McCormlck  &  Fiench,  Archs..' 
Wilkesbarre.  Pa, 

Indiana,  Pa. — Until  noon,  Oct.  15,  by  Oli- 
ver Fry,  Secy.,  for  constructing  16-room 
school. 

Pittsburg,  Pa.— Until  11  a.  m.,  Oct.  9,  by 
Department  of  Public  Safety,  John  P.  Bren- 
nan.  Asst.  Supt.,  for  erection  of  police  sta- 
tion. 

Polk,  Pa. — Until  2  p.  m.,  Oct.  16,  by  John 
A.  Wiley,  Secy..  FYankiin,  Pa.,  for  erecting 
buildings,  connecting  corridors,  fireproofing 
and  tiling  at  Polk  Institute  for  Feeble  Mind- 
ed.    F.  J.   Osterling,  Arch.,  Pittsburg.   Pa. 

Milwaukee,  Wis.— Until  10:30  a.  m.,  Oct 
5.  by  Chas.  J.  Pcetsch.  Chairman  Bd.  Pub. 
Wks.,  for  furnishing  and  installing  steam 
heating  apparatus  in  fire  engine  houses  Mo. 
7  and  No.  18. 

Milwaukee,  Wis.— Until  10:30  a.  m.,  Oct  4, 
by  Chas.  J.  Poetsch,  Chairman  Bd.  Pub. 
Wks..  for  constructing  detention  hospital  In 
the  third  floor  of  the  Johnston  Emergency 
hospital. 

Roads  and  Streets 

Bids  are  asked  on  following  worlc,  th« 
notes  being  arranged  alpbabeticalljr  by 
states: 

San  Luis  Obispo,  Cal. — Until  10  a,  m..  Oct 
8,  by  H.  H.  Carpenter.  Clerk  County  Su- 
pervisors, for  constructing  Santa  Rita  and 
Old    Creek    Road,   14.56   miles  long. 

Hartford,  Conn.— Until  11  a.  m.,  Oct  7, 
by  James  P.  Berry,  Secy.  Board  Contract 
and  Supply,  for  about  7,500  sq.  yds.  of  sheet 
asphalt   paving. 

Chicago,  III. — Until  11  a,  m.,  Oct.  10,  by 
Department  Public  Works,  225  City  Hall, 
paving  with  brick  West  Ravenswood   Park. 

Chicago,  III. — Until  10:15  a.  m.,  Oct  8.  by 
Board  Local  Improvements.  216  City  Hall. 
for  repairing  with  asphalt  portion  of  North 
Halsted    St. 

Evansvllle,  Ind. — Until  2  p.  m.,  Oct.  3.  by 
Harry  Stinson.  County  Auditor,  for  con- 
structing Henderson  gravel  road  in  Union 
Township. 

Indianapolis,  Ind. — Until  10  a.  m.,  Oct  4, 
by  Board  Public  Works  for  2  contracts  for 
grading  and   paving   roadways. 

Indianapolis,  Ind. — Until  10  a.  m.,  Oct.  7. 
by  Board  Public  Works  for  1  contract  for 
grading  and  paving  roadway  and  2  con- 
tracts  for  grading  and   paving  sidewalks. 

Noblesvllle,  Ind.— Until  10  a.  m.,  Oct.  11, 
by  Commissioners  of  Hamilton  and  Clinton 
Counties,  for  constructing  2%  miles  of  grav- 
el  road. 

Noblesvllle,  Ind.— Until  1  p.  m.,  Oct  11, 
by  N.  W.  CowglU,  County  Auditor,  for  con- 
structing 35  miles  of  gravel  road. 

Peru,  Ind. — Until  noon,  Nov.  4,  by  Charles 
Griswold.  County  Auditor,  for  the  establish- 
ment, grading,  draining  and  paving  of  about 
2314  miles  of  free  gravel  roads  in  Richland 
Township. 

Rockvllle,  Ind,— Until  1  p.  m.,  Oct  8,  by 
H.  A.  Henderson.  County  Auditor,  for  con- 
structing  2    gravel   roads. 

Terre     Haute,     Ind. — Until    4    p.    m.,    Oct. 
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4,  by  Herbert  Briggs.  Secy.  Bd.  Pub.  Wks.. 
for  improving  lOi^  St.  Certified  check  for 
$400. 

Gary,  Ind.— Until  3  p.  m..  Oct.  5.  by  C.  O. 
Holmes.  Clerk  Town  Trustees.  McCormick 
Bldg.,  for  improvement  of  Madison  St.  and 
Soutli  Bioadway  by  grading  and  paving  with 
brick. 

Rockport,  Ind. — Until  10  a.  m..  Oct.  12,  by 
Common  Council,  for  constructing  concrete 
pavements  on   Main  and   Third   Sts. 

Denton,  Md. — Until  noon.  Oct.  15.  by  Isaac 
L.  Dukes.  Clerk  County  Commissioners,  for 
grading  and  macadamizing  1%   miles  of  road. 

Towson,  Md. — Until  noon.  Oct.  3.  by  H.  G. 
Shirley.  County  Roads  Engineer,  for  macad- 
amizing  Belvideie  Ave. 

Kansas  City,  Mo. — Until  11  a.  m.,  Oct.  10, 
by  E.  A.  Harper.  City  Engineer,  for  3  con- 
tracts for  paving  alleys  with  brick,  6  con- 
tracts for  paving  with  asphalt,  9  contracts 
for  artificial  stone  sidewalks  and  4  contracts 
for   grading. 

Jackson,  Mich. — Until  7:30  p.  m.,  Oct.  4, 
by  J.  F.  Harrison,  Supl.  Pub.  Wks.,  for  pav- 
ing portion  of  Wildwood  A\'e.,  2.500  ft.  in 
length;    and   1st   St.,  700  ft.    In  length. 

Port  Huron,  Mich. — Until  11  a.  m.,  Oct.  4, 
by  R.  D.  O'Keefe.  Supt.  Public  Works,  for 
cement   sidewalk   and    curb    around    maiket. 

Brooklyn,  N.  Y.— Until  11  a.  m.,  Oct.  9, 
by  Bird  S.  Coler,  Borough  President,  for  re- 
paving  with  asphalt  roadway  of  Bedford 
Ave.  Security  lequired  is  $20,000.  Bids  are 
also  asked  for  7  contracts  for  sidewalk  con- 
struction. 

Buffalo,  N.  Y. — Until  11  a.  m..  OCt.  11.  by 
F.  G.  Waid.  Comr.  Pub.  Wks..  for  paving 
Mississippi  St.,  Mary  St..  Barthel  St.  and 
Zlttel  St.,  and  for  macadamizing  Domedion 
St. 

New  York,  N.  Y.— Until  noon,  Oct.  8,  by 
George  Cromwell,  President  Richmond  Bor- 
ough. St.  George.  New  Brighton,  for  paving 
portion  of  Wooley  Ave.  with  macadam,  the 
work  including  2.000  cu.  yds.  excavation, 
20,300  sq.  >ds.  macadam  pavement  and  5,750 
sq.   yds.   vitrified  brick. 

Lima,  O. — Until  noon,  Oct.  3,  by  L.  L. 
Crumrine,  Secy.  Bd.  Pub.  Service,  for  grad- 
ing   Garfield    Ave. 

McKeesport,  Pa.— Until  4  p.  m.,  Oct.  8,  by 

C.  E.  Sales.  City  Controller,  for  paving  por- 
tions of  3  streets  with  vitrified  brick. 

Philadelphia,  Pa.— Until  11  a.  m.,  Oct.  3, 
by  Jesse  T.  Vogdes.  Chief  Engineer,  Falr- 
niount  Park,  for  constructing  drive  in  Cres- 
heim  Valley. 

Emsworth  (P.  O.  Allegheny)  Pa,— Until  6 
p.  m..  Oct.  3.  by  John  V.  Sevins.  152  Beaver 
Ave.,  for  3.500  lin.  ft.  of  curbing  and  15.000 
sq.  ft.  cement  sidewalk.  McBride  Surveying 
&  Engineering  Co..  Ltd.,  Borough  Engineers, 
516   Fitzsimmons   Bldg..    Pittsburg,   Pa. 

Memphis,  Tenn. — Until  10  a.  m..  Oct.  4,  by 

D.  P.  Piescott.  Secy.  County  Supervisors, 
for  hauling  and  spreading  gravel  in  Mallory 
Ave. 

Milwaukee,  Wis. — Until  10:30  a.  m..  Oct.  5, 
by  Chas.  J.  Poetsch,  Chairman  Bd.  Pub. 
Wks..  for  resurfacing  with  asphalt  several 
streets. 

Milwaukee,  Wis.— Until  10:30  a.  m.,  Oct.  8, 
bv  Chas.  J.  Poetsch,  Chairman  Bd.  Pub. 
Wks..  for  resurfacing  seversil  streets  with 
asphalt. 

Sewers, 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Aurora,  Ind. — Until  7  p.  m.,  Oct.  11.  by 
Frank  D.  Johnston,  City  Clerk,  for  construct- 
ing district  sewer,  pipe  ranging  from  6  in. 
to   20   ins.      Estimated   cost   is   $12,500. 

Elkhart,  Ind. — Until  Oct.  15,  by  Board 
Public  Works,  for  constructing  large  sewer 
in   East    Jackson    St. 

Normal  City,  Ind. — Until  8  p.  ra..  Oct.  8, 
by  J.  G.  Mendenhall,  Town  Clerk,  for  con- 
structing outlet  sewer  consisting  of  15  in., 
20  in.,  24  in.  pipe  sewer  and  2x3  ft.  brick 
sewer. 

Chicago,  III.— Until  10:15  a.  m.,  Oct.  8, 
by  Board  Local  Improvements.  216  City  Hall, 
for  3  contracts  for  tile  pipe  sewers,  2  con- 
tracts for  brick  sewers  and  12  contracts  for 
dirains. 

Indianapolis,  Ind. — Until  10  a.  m.,  Oct.  7, 
by  Board  Public  Works,  for  main  sewer  In 
Michigan  St.     Estimated  cost  is  $145,000. 

Boston,  Mass. — Until  noon,  Oct.  4.  by  John 
J.  Leahy.  Superintendent  of  Sewers.  30  Tre- 
mont  St.,  for  sewerage  works  for  Poplar  St 
outlet,   sec.   3. 

Flint,    Mich.— Until   3  p.   m,.   Oct.   7,   by  D. 

E.  Newcombe,   City   Clerk,   for  sewers  in   E. 


5th  St..   Paterson  St,  and  Stockston  St. 

St.  Paul,  Minn. — Until  2  p.  m.,  Oct.  7,  by 
R,  L.  Gorman,  Clk.  Bd.  Pub.  Wks.,  for 
sewer  on  west  line  of  riglit  of  wav  of  M. 
St.   P.   &  S.   Ste.   Marie  Ry.  and  on  Case  St. 

St.  Paul,  Minn.— Until  2  p.  m..  Oct.  10,  by 
R,  L,  Gorman,  Clk.  Bd.  Pub.  Wks.,  for  con- 
structing sewer  in  Lee  Ave.  and  on  Slurgis 
St 

Two  Harbors,  Minn. — Until  Oct.  7,  accoid- 
ing  to  reports,  by  City  Council  for  con- 
structing 1,600  ft,   of  sewer  laterals. 

Englewood,  N.  J. — Until  3  p.  m.,  Oct.  5. 
by  Englewood  Sewerage  Co.,  Park  PI.  and 
Dean  St..  for  consti notion  of  6,590  ft.  of  12 
in.   sewer  with  manholes. 

New  York,  N.  Y.— Until  noon,  Oct  8,  by 
George  Cromwell.  President  Richmond  Bor- 
ough, St.  George,  New  Brighton,  for  work 
under  4  contracts  for  sewer  construction. 

New  York,  N.  Y. — Until  noon,  Oct.  8,  by 
George  Cromwell.  President  Richmond  Bor- 
ough. St.  George,  New  Brighton,  for  con- 
structing temporary  combined  sewer  and  ap- 
purtenances in  Richmond  Teirace.  Woik  in- 
cludes considerable  amount  of  reinforced 
concrete  sewer,  the  security  required  being 
$20,000. 

Syracuse,  N.  Y.— Until  2:30  p.  m.,  Oct.  8, 
by  E.  L.  Robertson,  Clerk,  High  School 
Commission,  for  constructing  sewer.  Arci- 
medes  Russell.   Arch.,  601  Snow  Bldg. 

Lima,  O. — Until  noon,  Oct.  3,  by  L.  L. 
Crumrine.  Secy.  Bd.  Pub.  Service,  for  grad- 
ing Dingledine  Ave.  and  constructing  sewer. 

Steubenville,  O. — Until  noon.  Oct.  14,  by 
T.  W.  Vance,  Clerk  Board  Pub.  Service,  for 
labor  and  material  for  232  ft.,  36  in.  brick 
sewer,  1.126  ft.,  30  in.  brick  sewer  and  1.721 
ft.,  12   in.   to  24  in.  pipe  sewer. 

Columbus,  O, — Until  noon.  Oct.  4,  by  E.  F. 
McGuiie.  Secy.  Bd.  Pub.  Service,  for  con- 
struction of  East  Side  sewerage  pumping 
station  and  connections.  Work  includes 
1.220  cu.  yds.  excavation.  415  cu.  yds.  con- 
crete,  brick  masonry,   carpenter  work,   etc. 

Kingston,  Pa. — Until  noon,  Oct.  8,  by  W.  J. 
Williams,  Clerk,  for  constructing  6  sewers. 
Young  &  Wintermute,  Engineers,  Wilkes- 
bai  re.  Pa. 

McKeesport,  Pa.— Until  4  p.  m.,  Oct.  10, 
by  C.  E,  Sales,  City  Controller,  for  con- 
structing two   15  in.  terra  cotta  pipe  sewers. 

Chester,  Pa.— Until  7:30  p.  m.,  Oct.  7,  by 
Samuel  McClure,  chairman  board,  for  con- 
structing 3  ft.  sewer. 

Chattanooga,  Tenn. — Until  2:30  p.  m., 
Oct.  15.  by  Board  of  Public  Works,  for  con- 
struction of  brick  main  sewer  in  Chestnut 
St.,  including  the  following:  36x54  in.  egg- 
shaped  sewer.  465.8  ft.,  3Sx57-in.  egg-shaped 
sewer,  465.9  ft.,  42x63-in.  egg-shaped  sewer. 
46S.5  ft..  46x69-in.  egg-shaped  sewer,  466.4 
ft,,  50x75-in.  egg-shaped  sewer,  2,032.5  ft., 
60-in.   circular  sewer,    175.0  ft. 

Milwaukee,  Wis.— Until  10:30  a.  m.,  Oct. 
5.  by  Ctiarles  J.  Poetsch,  Chairman  Bd.  Pub. 
Wks..  for  pipe  sewer  in  Wright  St. 


Vater  Supply 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Phoenix,  Ariz.— Until  3:30  p.  m.,  Nov.  15, 
by  Robt.  Craig.  Superintendent  of  Water 
Works,  for  labor  and  materials  for  comple- 
tion of  contemplated  improvements.  The 
ofliclal  advertisement  will  be  found  else- 
where  in    this  issue. 

Tucson,  Ariz.— Until  8  p.  m.,  Nov.  4,  by 
Frank  S.  Treat,  City  Recorder,  for  labor  and 
material  for  construction  of  a  system  of 
water   works. 

Newton,  Miss. — Until  2  p.  m.,  Oct.  7,  by 
Mayor  and  Aldermen,  for  material  and  con- 
struction of  complete  water  works.  Xavier 
A.  Kramer,  Engineer,  Magnolia.  Miss. 

Pierce,  Neb. — Until  Oct.  7,  by  Hason  Tur- 
ner. Citv  Clerk  .for  laying  1.680  ft..  4  in. 
cast  water  mains  with  one  reducer,  fire 
hydrants  and  all  necessary  fittings. 

Ashland,  C— Until  Oct.  14,  by  Board  Pub- 
lic Affairs,  for  labor  and  material  for  laying 
about  8.500  ft.  of  water  pipe,  erecting  build- 
ing at  pumping  station  and  building  founda- 
tions for  new   machinery. 

Sharpsburg,  Pa. — Until  5  p.  m.,  Oct.  7,  by 
A.  H.  S.  Black,  Borough  Clerk,  for  labor 
and  materials  for  putting  down  system  of 
wells  and  laying  cast  iron  suction  pipe  at 
pumping   station. 

Marlon,  Kan.— Until  3  p.  m..  Oct.  22,  by 
Thos.  W.  Bown,  City  Clerk,  for  (1)  furnish- 
ing cast  iron  pipe  and  special  castings.  (2) 
furnishing  hydrants  and  valves,  (3)  furnish- 
ing   and    installing    machinery.    laying    pipe. 


constructing  well,  power  house,  tower 
foundations,  etc.  Burns  &  McDonnell,  Engi- 
neers, Kansas  City,  Mo.  The  official  adver- 
tisement will  be  found  elsewhere  In  this 
issue. 

Excavation — Earth  and  Rock 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Wilmington,  Del. — Dredging.— Until  11  a. 
m.,  Oct.  21,  by  Maj,  C.  A.  F.  Flagler.  U.  S. 
Engrs..  for  dredging  new  entrance  to  Broad- 
hill   River.  Del. 

Boone,  la. — Drains. — Until  1  p.  m..  Oct. 
11.  by  E.  F.  Jones,  County  Auditor, 
for  constructing  county  drains  Nos.  31,  32 
ar>d  34,  consisting  of  1,300  ft.,  32  In.  tile 
work.  2.000  ft.  28  in.,  3,700  ft..  26  in.,  2,635 
ft.  24  in.,  4.000  ft..  22  in.,  4.750  ft.  20  In., 
2,900  ft..  IS  in..  1,650  ft..  15  in.,  10,150  ft. 
14  in.,  6.822  ft.,  12  in.,  5.750  ft.,  10  in.,  5,250 
ft.,  8  in..  5,700  ft.,  6  In.,  and  650  ft.,  5  In. 
tile. 

Des  Moines,  la. — Filling — Until  11  a.  m.. 
Oct,  16.  by  Board  Public  Works,  for  about 
l,lfi0  cu.  yds.  earth  filling  in  city  lots. 

New  Orleans,  La. — Canal.— Until  Oct.  22, 
bv  Board  of  State  Engineers.  Cotton  Ex- 
change Building.  New  Orleans,  for  construc- 
tion of  Cancienne  canal  In  Assumption 
Parish;  length  of  line  about  8.500  feet,  re- 
quiring about   250.000   cu.   yds.    excavation. 

Jersey  City,  N.  J.— Grading,  etc.— Until  9 
p,  m.,  Oct.  10.  by  Board  of  Education.  City 
Hall,  for  improving  grounds  of  School  No.  18. 
John  T.  Rowland,  Jr.,  Arch.,  15  Exchange 
PI. 

New  York,  N.  Y. — Excavation— Until  2  p. 
m.,  Oct.  7,  by  the  Armory  Board,  for  all 
work  and  materials  required  in  excavating 
the  plot  for  proposed  armory  building  for 
the  Second  Battery,  N.  G..  N.  Y..  at  corner 
of  Franklin  Ave.  and  East  166th  St.  Se- 
curity required  Is  $15,000.  C.  C.  Haight, 
Arch,,  452  Fifth  Ave. 

New  York,  N.  Y.— Tunnel.— Until  3  p.  m., 
Oct.  7.  by  Board  Trustees.  Bellevue  and  Al- 
lied Hospitals,  care  Contract  Clerk.  419  EI 
26th  St.,  for  all  the  labor  and  materials  re- 
quired for  a  tunnel  connecting  the  training 
school  for  women  nurses  with  pavilions  A 
and  B  of  the  new  Bellevue  Hospital.  Se- 
curity  required  Is  $6,000. 

Adrian,  Mich.— Ditch  Work.— Until  10  a. 
m,,  Oct.  8.  by  Hope  Welch.  County  Drain 
Commissioner,  for  constructing  of  drain,  384 
chains  long,   with  bottom  width  of  2   ft. 

Miscellaneous 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Mobile,  Ala. — Locks  and  Dams.— Until  11 
a.  m.,  Nov.  25,  by  Maj.  H.  Jervey,  U.  S. 
Engrs.,  for  building  locks  and  dams  No.  14 
and  15,  Black  Warrior  River,  Ala.,  and 
lock  tenders'   houses. 

Chicago,  III. — Chimney. — Until  11  a.  m.. 
Oct.  3.  by  Department  Public  Works.  221 
City  Hall,  for  constructing  chimney  at  95th 
St.   sewage  pumping  station. 

New  Orleans,  La. — Dredge. — Until  Nov. 
20.  by  Col.  E.  H.  Ruffner.  U.  S.  Engrs,,  for 
construction  and  delivery  of  wooden  hull 
combined  hydraulic  dredge  and  snag  boat. 

New  York,  N.  Y.— Retaining  Wall— Until 
3  p.  m..  Oct.  10,  by  Park  Board,  5th  Ave. 
and  64th  St.,  for  constructing  retaining  wall 
on  Spuyten  Duyvil  Parkway.  Security  re- 
quired is  $1,000. 

Cincinnati,  O. — Track  Work.— Until  noon. 
Oct.  29,  bv  Elmer  G.  Prior.  Clerk  Commis- 
sioner of  Water  Works,  for  constructing 
narrow  gage  coal  and  ash  handling  tracks, 
also  for  furnishing  and  delivering  the  ma- 
terial for  said  tracks,  and  for  laying  the 
same,  at  the  river  and  main  pumping  sta- 
tions of  Cincinnati. 

Materials.  Machines.  Supplies,  Tools.  Etc 

Bids  are  asked  for  the  following,  the 
notes      being     arranged     alphabetically      by 

states: 

Phoenix,  Ariz. — Water  Pipe.— See  under 
Bids   Asked— Water   Supply. 

Washington,  D.  C— Pumps,  Picks,  Shovels, 
Etc.— Until  10:30  a.  m..  Oct,  21.  by  H.  F. 
Hodges.  General  Purchasing  Officer.  Isth- 
mian Canal  Commission,  for  furnishing  under 
Circular  393,  pumps,  monitor  nozzle,  truck 
wheels  and  rockers  for  engines,  shower 
heads,  stop  cocks,  wash-tray  plugs,  brass 
fen  ules   and   hubs,    lead   pipe,    soil   pipe  and 
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tUilngs,  brass  cleun-outs.  hose,  cliaiii.  truck 
bolts,  steel,  zinc,  hand  cars,  wheelbarrows. 
Jacks,  track  tools  and  drills,  picks,  shovels, 
tool  handles,  cuke  forks,  hammers,  cant 
hooks,  timber  carriers,  scythes.  Krlndslonea. 
anvils,  stocks  and  dies,  turn-buckles,  tacks, 
adhesive  tape,  sheet  liber,  R.  K.  llaga.  lan- 
tern globes,  lire  brick,  lights,  candles,  hame 
straps,  desks,  t.nblcs.  chairs.  (lUng  cabinets, 
guide    curds.    Manila   folders,    lumber,    etc. 

Washington,  D.  C.— Drills.  Pipe,  Etc.— 
Until  10  a.  m.,  Oct.  S.  by  Bureau  Supplies 
and  Accounts,  for  furnishing  the  following 
at  Navy  Yard,  Washington.— Schedule  349— 
Twist  drills,  hack  saw  fiames  and  blades, 
Renshaw  ratchet  drills,  alundum  wheels, 
parts  for  air  drills,  arbors,  vises.  Iron  pipe, 
brass  and  Iron  unions,  iron  pipe  flltlngs, 
bibbs,  valves.  Schedule  350 — Cold  drawn 
steel,  garden  hose,  etc. 

Pensacola,  Fla. — Motors.  Pipes,  Etc.— Until 
10  a  m.,  Oct.  S.  by  Bureau  Supplies  and 
Accounts.  Washington.  D.  C,  for  furnishing 
following  at  local  navy  yard:  Schedule  334— 
Motors,  waterproof  cable.  Iron  rivets,  mild 
steel,  steel  and  Iron  pipe,  valves,  iron  and 
steel  pipe  fittings.  Schedule  335— Copper 
pipe. 

Richmond,  Ind. — Broken  Stone.— Until 
Oct  10,  by  County  Commissioners,  for  fur- 
nishing broken  stone  for  repair  of  county 
roads. 

Chicago,  III. — Turret  Lathe.— Until  11  a. 
m  Oct  5.  by  James  Horan.  Fire  Marshal, 
20  City  Hall,  for  furnishing  one  improved 
turret  "lathe. 

Chicago,  III. — Steam  Hammer. — Until  11  a. 
ra.,  Oct.  5.  by  James  Horan,  Fire  Marshall, 
20  City  Hall,  for  furnishing  one  steam  ham- 
mer. 

Chicago,  III. — Cement. — Until  2  p.  m..  Oct. 
21,  by  u.  S.  Reclamation  Service,  876  Fed- 
eral Bldg.,  Chicago,  for  furnishing  12.000 
bbls.  Portland  cement,  f.  o.  b.  cars  at  work 
of  bidder.  The  offlciai  advertisement  will  be 
found  elsewhere  In  this  Issue. 

Marion,  Kans. — Pipe.  Hydrants.— See  under 
Bids  Asked— Water  Supply. 

New  Orleans,  La. — Lumber. — Until  1  p.  m.. 
Oct.  7.  bv  City  Comptroller,  for  furnishing 
the  Department  of  Public  Works  with  lum- 
ber for  a  period  of  one  year. 

Boston.  Mass. — Timber.  Belting. — Until  10 
a.  m..  Oct.  8.  by  Bureau  Supplies  and  Ac- 
counts. Washington,  D.  C.  for  furnishing 
following  at  local  navy  yard:  Schedule  352 
— Teliow  pine  decking.  Schedule  353 — Leath- 
er belting,  tool  steel. 

Annapolis,  Md.— Steel  W'ork.- Until  10  a. 
m..  Oct.  S.  by  Bureau  Supplies  and  Accounts. 
Washington.  D.  C,  to  furnish  at  Naval 
Academy  the  following:  Schedule  347— Ma- 
terial for  two  steel  towers.  Schedule  34S — 
Electrical  supplies,  hardware  and  tools, 
sheet  copper,  bar  iron,  tool  steel,  sextants, 
artificial  horizons,  barometers,  etc. 

Helena,  Mont.— Fire  Hose.— Until  Oct.  21. 
by  Martin  Doty,  City  Clerk,  for  furnishing 
1,000    ft.    2\i   in.    fire   hose. 

Buffalo,  N.  Y. — Boilers.— Until  11  a.  m.. 
Oct.  10.  bv  F.  G.  Ward.  Commissioner  Pub- 
Wks..  for  4  CUO  H.-P.  boilers  for  city  pump- 
ing station. 

New  York,  N.  Y.— Piles.  Trap  Rock.  Etc. 
— Until  10  a.  m..  Oct.  S,  by  Bureau  Supplies 
and  Accounts.  Washington.  D.  C,  for  fur- 
nishing following  at  local  navy  yard: 
Schedules  311  and  344— Wireless  telegraph 
apparatus.  Schedule  345— Gravel  or  trap 
rock.  sand,  piles.  Schedule  347 — Switches, 
running  lights,  lenses,  rugs.  cork.  Schedule 
351 — Sheet  copper.  Schedule  352 — Teliow  and 
white  pine,  mahogany,  walnut,   and  ash. 

Buffalo,  N.  Y. — Boilers.— Until  11  a.  m., 
Oct  11.  bv  F.  G.  W'ard.  Commissioner  Pub. 
Wks..  for  installing  two  new  boilers  in  Cen- 
tral  High    School   building. 

Ashland,  O. — Water  Pipe— Until  Oct.  14. 
by  Board  Public  Affairs,  for  furnishing  and 
delivering  about  350  tons  cast  iron  water 
pipe  and  14,000  lbs.  pig  lead. 

Ottawa,  Ont. — Asphalt  Plant. — Until  5  p. 
m..  Oct.  16,  by  N.  J.  Ker,  City  Engineer, 
for  supply  and  erection  of  asphalt  and 
bituminous   paving    plant. 

Cleveland,  O. — Mechanical  Equipment. — 
Until  3  p.  m.,  Oct.  31.  by  James  Kno.K  Tay- 
lor, Supervising  Architect,  Washington,  D.C., 
for  the  mechanical  equipment  (except  ele- 
vators) of  the  U.  S.  Post  Office,  Custom 
House  and  Court  House  at  Cleveland. O. 

Sandusky,  O.— Fire  Engine.— Until  Oct.  8. 
by  Board  i^ublic  Service,  for  supplying  1 
first  class  steam  fire  engine. 

League  Island,  Pa. — Tools.  Pipe,  Etc. — 
Until  10  a.  m..  Oct.  8.  by  Bureau  Supplies 
and  Accounts,  Washington,  D.  C.  for  fur- 
nishing following  at  local  navy  yard: 
Schedule  312 — Planer  and  matcher,  band 
saw,  molding  and  scroll  machines,  planer  and 


jointer,  rip  s.tw.  sandpapering  machine, 
smoothing  planer,  scroll  saw.  knife  grinder. 
Schedule  345— Soil  pipe,  plumbing  supplies 
Schedule  349— Electric  and  air  drills,  steel 
squares,  etc.,  air  hammers,  tools.  Schedule 
350 — High-speed  steel,  pneumatic  hose. 
Schedule  351— Twist  drills,  metal-sllttlng 
.saws,  taps  and  dies,  tool  holders,  expansion 
boring  tools,   hand  cart,   tools. 

Rorfolk,  Va.— Electric  Supplies,  Drills. 
Etc.— Until  10  a.  m.,  Oct.  8.  by  Bureau  Sup- 
plies and  Accounts.  Washington,  D.  C,  for 
furnishing  at  local  navy  yard,  a  quantity 
of  n.ivai  supplies,  among  which  are:  Sched- 
ule 346 — Double  braided  wire,  cabinet  and 
panel  board,  electric  chandeliers,  etc.,  globes 
and  refiectors.  electric  fittings.  Schedule  349 
—Tools,  pneumatic  drills,  vises.  Schedule 
352— Hackmatack  knees.  Schedule  353— 
Condenser  tubes. 

CONTRACTS  LET, 

The  following  contracts  have  been  let  re- 
cently: 

Sheffield,  Ala. — Pavement.  —  Foster  & 
Creighton.  Nashville,  Tenn.,  of  three  miles 
of    pavement. 

Oakland,  Cal. — Sewers.— Michael  Murphy, 
sewer  in  E.  25th  and  26th  Sts.;  Ransome 
Construction  Co.,  sewer  in  47th  St.;  Pied- 
mont Paving  Co.,   sewer  in   Spring   St. 

Denver,  Colo. — Sewer  System.— National 
Construction  Co..  Denver,  at  $111,363  for  con- 
st) ueting  saniUvry  sewer  system  in  Sub-Dis- 
trict  8. 

New  Haven,  Conn. — Sewers. — Thomas  F. 
Maher,  3  contracts  at  $3,547;  Dwyer  &  Man- 
nix.   3   contracts  at  $4,026. 

Clayton,  Ga. — Court  House. — Falls  City 
Construction   Co..    Louisville.   Ky.,   at  $20,000. 

Wallace,  Idaho. — Railroad. — Pacific  Coast 
Construction  Co..  Portland,  Ore.,  is  stated  to 
have  been  awarded  the  contract  for  the 
construction  of  the  33-mile  line  of  the  Idaho 
Northern  R.  R..  from  Kingston.  Idaho,  to 
Murray,  the  metropolis  of  the  north  side  of 
the  Coeur  d'Alenes.  The  cost  of  the  line 
will  be  approximately   $875,000. 

Iowa  City,  la. — Building. — James  Rowson 
&  Son.  Iowa  City,  at  $50,600.  for  new  wing 
to  Engineering  Hall,  at  Iowa  University,  to 
be    built    of    Bedford    stone. 

Greenup,  HI. — Bridge.- Sullivan  Bridge 
Co..   at   $1,990   for  bridge  near   Union   Center. 

Rock  Falls,  III. — Bridge.— Clinton  Bridge  & 
Iron  W'orks,  Clinton.  la.,  at  $3,755  for  bridge 
over  Howland  Creek,  to  have  concrete  lloor 
and  piers. 

Indianapolis,  Ind. — Sewers.  Paving,  etc. — 
T.  J.  Markey  &  Co..  for  local  sewers  in  al- 
ley south  of  Washington  St.  and  in  Mary- 
land St.;  A.  Bruner  Co.,  local  sewer;  In- 
dianapolis Construction  Co.,  grading  Mont- 
calm St.;  American  Construction  Co.,  paving 
Chesapeake  St.  with  brick;  Henry  Pothast, 
constructing  cement  sidewalks  on  Vermont 
St. 

Newcastle,  Ind. — Heating  Plant— Powell 
&  Doisette.  Anderson.  Ind.,  installing  heating 
plant  for  trustees  State  Epileptic  Village. 

Evansville,  Ind. — Bridges. — Lafayette  Engi- 
neering Co..  Lafayette.  Ind.,  contract  for 
bridges  for  extension  of  Evansville  &  South- 
ern Indiana  Traction  Co.,  from  Princeton  to 
Patoka. 

Frankfort,  Ind. — Gravel  Road. — Burt  E. 
Dunn.  Frankfort,  contract  for  18,400  ft. 
gravel   road   at  $6,495. 

Michigan  City,  Ind. — Car  Barns —Ohming 
Bros..  Michigan  City,  for  Hanna  car  barns. 

Layfatte,  Ind. — Foun'lation  Work. — Wm.  F. 
Stillnell.  Lafayette,  for  substiucture  of  Pur- 
due   University    Experiment    Station. 

Terre  Haute,  Ind. — Macadam  Road. — Wm. 
F.  and  Fred  Tiflin.  for  Dickerson  Road  at 
$4,700. 

Fort  Wayne,  Ind. — Concrete  Work. — 
Moellering  Construction  Co.,  Fort  Wayne, 
for  concrete  tunnels  at  Concordia  College  to 
connect  with  central  heating  plant. 

Lawrence,  Kan. — Building.  —  Manhattan 
Construction  Co.,  Manhattan.  Kan.,  for  en- 
gineering building  at  Kansas  University  to 
cost   $84,000. 

Hopklnsvllle,  Ky. — Pike  Road.— Oriental 
Construction  Co..  Hopklnsvllle.  at  $48,083, 
for  27  miles  of  pike  road. 

Baltimore,  Md.— Paving.— Wm.  L.  Elder, 
at  $80,840  for  paving  Wilkens  Ave.  with 
asphalt. 

Gladstone,  Mich. — Paving.  Sewers. — North- 
ern Construction  &  Engineering  Co.,  Esca- 
naba.  Mich.,  contracts  for  about  $30,000 
worth   of  sewers  and   macadam   pavement. 

Port    Huron,    Mich. — Bridges. — Port    Huron 


Hrldgf    &    Iron    Co..    for    three    bridges    for 
i'urt   Iluion   Township. 

St.  Paul,  Minn.— Ditch  Work.— Arpln 
Bros.,  Thief  River  Falls,  Minn.,  for  four 
state  drainage  ditches  requiring  about  180,- 
000  cu.   yds.  excavation. 

Ouluth,  Minn. — Sewer. — Anderson,  John- 
siMi  Ai  Co..  at  $4,300  fur  1.28U  ft.  of  sewer 
at   i)roposed  county  asylum  for  insane. 

St,  Peter,  Minn. — Gniding,  Graveling — 
John  Keough.  St.  Peter,  for  2  miles  of  grad- 
ing and   graveling   on    Fort  Kldgely  Road. 

Fargo,  N.  Dak. — Bridges— Jardlne  &  An- 
derson, for  12U  ft.  bridge  and  40  ft.  bridge 
at  JIO.80  per  lineal  foot. 

Salem,  N.  J. — Iron  Bridge.— New  Jersey 
Bridge  Co..  at  $11,025  for  bridge  in  Cpper 
Penn   Neck. 

South  Orange,  N.  J. — Sewers. — Pasquale 
Cestone.  Montclalr,  N.  J.,  at  $17,463,  for 
sewer  in  Maplewood  section;  James  J.  Fusco. 
Montclalr,  at  $21,206  for  sewer  In  South 
Oiange  Heights  section. 

Cazenovia,  N.  Y. — Pipe  Laying.— E.  J. 
Smith  and  Frank  L.  Jones.  Rome,  N.  Y.. 
laying  5,500  ft    4  In.  water  main. 

Rochester,  N.  Y. — Water  Mains.— Whit- 
more.  Rauber  &  Vicinus,  at  $7,433  for  water 
mains. 

Cincinnati,  O. — Sewer.  Water  Mains. — 
Thos.  P.  Strack.  8th  and  Plum  Sts..  Price 
Hill  sewer  at  $77,480;  Augustine  Silk  at 
$9,000   for  laying   water   mains. 

Cleveland,  O. — Pittsburg  Construction  Co., 
Pittsburg.  Pa.,  for  B.  &  O.  R.  R.,  bridge  at 
Cleveland;  to  be  250  ft.  long  and  of  single 
leaf  Scherzer  rolling  lift  type. 

Canton,  O. — Sewer.— John  Skeeles  for  con- 
structing   sanitary   sewer. 

Norwalk,  O. — Sewer. — Penny  &  Corron, 
Lurain.  O  .  at  $24,285.  for  constructing  con- 
crete  storm   water  and   sanitary  sewers. 

Guthrie,  Okla. — Railroad  Work. — W.  R. 
Stubbs  Construction  Co.  has  contract  for 
building  Cherryvale.  Oklahoma  &  Texas  R. 
R.,  from  Caney,  Kan.,  southwest  to  Guthrie 
and  Kingfisher.  215  miles. 

Brockwayville,  Pa. — Railroad  Work. — 
Frank  Shumaker,  Bellefonte,  Pa.,  for  double 
tracking  Buffalo,  Rochester  &  Pittsburg  Ry., 
at  Brockwayville. 

Erie,  Pa. — Paving. — Mayer  Bros.,  for  pav- 
ing  German  St, 

Philadelphia,  Pa. — Bridges,  Sewers.— Con- 
tracts for  bridges  and  sewers  have  been  let 
as  follows:  Bridge  over  the  Pennsylvania  R. 
R.,  at  Belmont  and  Girard  Ave..  M.  &  J. 
B.  McHugh,  Witherspoon  Bldg..  $69,323; 
bridge  over  Pennsylvania  R.  R..  at  31st  St. 
and  Columbia  Ave..  McGaw  &  Gray.  Penn 
Bldg..  $47,700;  bridge  over  Newton  branch. 
Philadelphia  &  Reading.  Ry..  on  line  of 
Torresdale  Boulevard.  Richard  Walsh.  $41.- 
000;  bridge  over  Tacony  Creek  on  line  of 
Torresdale  Boulevard.  D.  J.  McNichol  &  Co.. 
$94,949.  The  sewer  contracts  were  awarded 
as  follows:  Thomas  Run,  extension  Lom- 
bards &  Pascuzzi,  $23,127;  Wissahickon  low- 
level,  intercepting  sewer,  $28,620;  Bingham 
St.  extension,  Lombard!  &  Pascuzzi.  $13,840; 
Jackson  St.  extension,  David  Peoples,  $36,- 
121;  Twelfth -St..  between  Louden  and  Rus- 
comb  Sts..  Patrick  Duikin,  $8,020.20;  Wissa- 
hicl\On  high  level  extension.  Edwin  H.  Vare. 
Betz  Bldg.,  $47,839.60;  Ninth  St.,  Erie  Ave. 
to  Butler,  R.  P.  Bennis.  $24,495;  reconstruc- 
tion of  Market  St.  sewer,  Edwin  H.  Vare, 
$3,925;  reconstruction  of  Pine  St.  sewer,  Mil- 
lard Construction  Co,  Pennsylvania  Bldg., 
$25,000. 

Swissvale,    Pa. — Subway. — Green   &     Read, 
Construction  Co.,  at  about  $100,000  for  under- 
grade crossing  at  Braddock  Ave.,  for  P.  R.  R. 
Wilkesbarre,      Pa. — Paving. — F.      Kemp      & 
Son.    paving    Huston    St. 

Wilkesbarre.  Pa.— Mining  Shafts.— Fowler 
Bros.,  for  2  shafts  for  Lackawanna  Coal  Co. 
Harrlsburg,  Pa.^<3arbage  Disposal. — Con- 
tract for  collection  and  disposal  of  garbage, 
dead  animals,  etc.,  for  a  10-year  period,  has 
been  let  to  Carlisle  &  Martin,  owners  of 
Pennsylvania  Ammonia  &  Fertilizer  Co., 
Harrlsburg.  Contract  price  is  $26,500  per 
year. 

Harrlsburg,  Pa.— Road  Work —State  High- 
way Department  has  awarded  following  con- 
tracts: Pine  Townsliip  road.  F^ed  Robin- 
son. Meadviile;  East  .Mien  Township  road, 
Northampton  County.  Hain  &  NeCf.  Slating- 
ton;  Somerset  Township,  two  roads.  J.  E. 
Francis,  Punxsutawney;  Troy  Township, 
two  roads,  G.  H.   Keller.  Bloomsburg. 

Bon  Air,  Tenn. — Railroad  Shops.— Brogan 
&  Crimmins.  Fayettevllle,  Tenn..  for  round 
house,  machine  shop  and  sand  drying  plant 
for  N.   C.  &  St.  Ry. 

El       Paso,       Tex. — Road      Work.— Richard 
Caples.    at    about    $72,723    for    macadamizing 
road  between  East  El  Paso  and  Ysieta. 
Morgantown,      W.       Va. — Bridges.— Canton 
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Bridge  Co.,  Canton.  O..  for  iron  and  steel 
bridge  over  Monongahela  River  for  Countv 
Court;    to    cost    about    $100,000. 

PROJECTED  WORK. 
Railroads. 

Items   Arranged   Alphabetically   by    States. 

Pine  Bluff,  Ark. — Location  surve.vs  are  now 
said  to  be  under  way  for  the  projected  line 
of  the  Pine  Bluff  North  &  South  R.  R. 
Thomas  A.  Bell  Construction  Co.,  St.  Louis, 
Mo.,  are  the  engineers. 

Huntsville,  Ala. — Charter  of  Nashville  & 
Huntsville  Ry.  Co.,  organized  in  Nashville 
some  months  ago,  has  been  amended,  and 
the  capital  stock  increased  from  $50,000  to 
$150,000.  The  route  of  the  lines  is  also 
changed  so  as  to  include  Eagleville,  Lewis- 
burg  and  Elktoii,  instead  of  Murfreesboro, 
Shelb\-ville  and  FayetteviUe.  as  was  in- 
tended. The  road  is  to  connect  this  place 
and   Nashville. 

Lemhi,  Idaho. — Survey  work  is  about 
completed  and  work  will  be  commenced  by 
Nov.  1,  it  is  said,  on  the  construction  of  a 
railroad  in  Lemhi  Countv.  Pittsburg  &  Gil- 
more  R.  R.,  W.  A.  McCutchen,  President. 
People's  Bldg.,  Pittsburg,  Pa.,  is  back  of  the 
project. 

Wallace,  Idaho. — Kootenai  Log  &  Railroad 
Co.,  of  Wallace,  has  been  incorporated;  capi- 
tal stock  is   $100,000. 

McAlester,  Ind.  T. — .\dvices  from  this 
place  state  that  preliminary  work  has  been 
completed  and  that  construction  will  be  com- 
menced this  fall  on  a  50-mile  railroad  from 
the  McAlester  coal  district  to  the  Arkansas 
River  at  Tamaha.  Local  coal  producers  are 
behind  the  project. 

Cherryville,  Kan. — It  is  announced  that  the 
St.  Louis  &  San  Francisco  R.  R.,  J.  F. 
Hinckley,  Chief  Engineer.  St.  Louis.  Mo., 
will  shortly  have  work  commenced  on  the 
construction  of  a  branch  line  from  Cnerry- 
ville,  via  Independence  to  Coffej-ville.  The 
line  would  be  about  30  miles  long. 

Lansing,  Mich. — The  Ontonagon  Southern 
Ry.  Co.,  a  subsidiary  company  to  the 
Wisconsin  and  Northern  R.  R..  "has  been 
incorporated.  This  latter  road  is  to  run 
from  Oshkosh,  Wis.,  to  Ontonagon  in  Mich- 
igan and  already  has  50  miles  of  track  laid. 
Surveys  are  now  under  way  in  Iron  County, 
Michigan,  for  the  Ontonagon  Southern.  W. 
Cam.bier.  Oshkosh.  Wis.,  is  Chief  Engineer 
Wisconsin   &   Northern    R.   R. 

Bamberg,  S.  C. — Steps  are  being  taken  for 
the  construction  of  a  railroad  from  Bamberg 
to  Ehrhardt,  13  miles.  H.  J.  Brabham,  Bam- 
berg, is  interested. 

Cleveland,  Okla. — Wichita,  Cleveland  & 
Gulf  Ry.  Co..  has  been  chartered  and  pro- 
poses to  build  a  line  from  Wichita,  via 
Cleveland  to  Port  Arthur,  Tex.,  634  miles. 
David  Ratner  and  J.  C.  Byers,  Cleveland, 
Okla.,   are  interested. 

Lawton,  Okla. — Amended  charter  has  been 
granted  St.  Louis.  Springfield  &  Oklahoma 
Western  R.  R.  Company,  capitalized  at  $3,- 
750.000  and  has  headquarters  at  Lawton.  It 
proposes  to  build  a  line  from  I^awton  east 
and  north  to  Salisaw,  Ind.  T..  250  miles. 
C.  S.  Stoker,  Stigler,  Ind.  T..  W.  T.  Doug- 
las, Sulphur,  Ind.  T.,  and  J.  D.  F.  Jennings. 
Oklahoma  City,  Okla,  are  interested. 

Shawnee,  Okla. — Muskogee  Railway  & 
Navigation  Co..  capitalized  at  $1,500,000  has 
been  incorporated  and  proposes  to  build  a 
55-mile  line  from  Muskogee  to  a  point  on 
Fort  Smith  and  Western  R.  R.  Ira  L. 
Reeves,  Muskogee,  Ind.  T.,  and  C.  R.  Dean. 
Shawnee,   are  interested. 

Brockvllle,  Ont. — The  Canadian  Northern 
Ry.  is  considering  the  building  of  a  main  line 
between  Brockville  and  Ottawa,  and  the  ad- 
visability of  making  Merrickville  a  junction 
point  of  the  Brockville  branch  with  the  main 
line  running  into  Ottawa.  M.  H.  McLeod, 
Winnipeg,    Man.,    is    Chief   Engineer. 

Bakersville,  Pa. — Rockwood  &  Bakersville 
R.  R.  Co.  has  been  incorporated  and  pro- 
poses the  construction  of  a  line  of  railroad 
from  Rockwood  to  Bakersville  and  then  to 
Barronsdale,  a  distance  of  25  miles.  The 
road  would  tap  some  of  the  new  coal  fields 
to  be  developed  in  that  section  of  Somerset 
County.  Charles  F.  Hood.  President  of  the 
Indian  Creek  R.  R.  Companv.  is  President 
and  S.  M.  Faust  of  Connellsville,  Pa.,  is 
Chief  Engineer. 

Pittsburg,  Pa. — Local  advices  state  that 
work  will  be  started  soon  on  a  90-mile  line 
which  will  give  the  New  York  Central  & 
Hudson  River  R.  R.,  direct  entrance  into 
Pittsburg.  The  line  is  to  be  an  extension 
of  the  New  York  Central  &  Hudson  River 
branch,   which   now  extends   to  Arcadia  and 


the  southern  part  of  Jefferson  County,  Pa. 
It  will  cross  from  Indiana  county  to  West- 
moreland county,  which  it  will  also  cross, 
following  the  little  Sewickley  creek  to  the 
Youghiogheny  river,  near  Sutterville,  Pa. 
Here  it  will  join  the  Pittsburg  and  Lake 
Erie  railroad,  a  Vanderbilt  Interest,  and 
from  there  it  will  run  to  Pittsburg.  G.  W. 
Kittrcdge.  New  York  City,  is  Chief  Engi- 
neer,   N.   Y.   C.   &  H.   R.  R.  R. 

Stamfordj  Tex. — Final  survevs  are  being 
made  for  the  Stamford  Northwestern  R.  R., 
which  is  to  extend  100  miles  in  a  northwest 
direction  from  this  city. 

Houston,  Tex. — Missouri,  Kansas  &  Texas 
Ry.  Co.  proposes  to  build  a  new  yaid  at 
Eureka.  5  miles  from  here.  About  4  miles 
of  track  will  be  laid. 

Centerville,  Tenn. — Grays  Bend  &  Center- 
ville  R.  R.  Co..  capitalized  at  $50,000,  has 
been  incorporated  and  proposes  to  build  a 
railroad  from  Grays  Bend  to  Center\'ille. 
Incorporators  are:  G.  S.  Anderson,  R.  H.  Wil- 
son. C.  F.  Frizzell,  C.  T.  Boyd  and  C.  N. 
Gilbert,    of    Nashville,    Tenn. 

Tyler,  Tex. — Sur%eys  are  now  in  progress 
for  the  People's  R.  R.,  which  it  is  proposed 
to  build  from  Tyler  to  Canton,  30  miles. 
Megargel  &  Co.,  5  Nassau  St.,  New  York 
City,  are  reported  to  be  backing  the  project. 

Dal  I  is,  Tex. — Union  Central  R.  R.  of 
Texas  has  been  incorporated;  capital  stock  is 
$225,000  and  headquarters  will  be  at  Dallas. 
It  is  proposed  to  construct  a  line  of  railroad 
from  Dallas  through  Kaufman.  Henderson. 
Cherokee,  Nacogdoches,  Anderson,  San  Au- 
gustine and.  Sabine  counties  to  Sabine  River 
on  the  line  of  Louisiana,  a  distance  of  225 
miles.  Among  the  incorporators  are:  W.  J 
Hogue,  of  Dallas;  W.  H.  Marsh,  of  Tyler; 
T.  B.  Poindexter,  of  Wortham;  J.  B.  Gordon. 
Fairfield;  H.  H.  Hyde,  Houston,  and  James 
A.    Lucas,    Edgewood. 

Lubbock,  Tex. — Residents  in  the  Panhan- 
dle of  Texas  are  projecting  the  construction 
of  a  road  to  be  known  as  the  Panhandle 
Short  Line.  As  projected  the  route  of  the 
road  will  be  over  200  miles  long,  extending 
from  Hereford  to  Stanton.  Dr.  G.  T.  'Veal 
and  W.  T.  Wells.  Roswell,  N.  Mex.,  are  re- 
ported   to    be    Interested. 

Temple,  Tex. — Temple  Commercial  Club 
has  appointed  committee,  of  which  A.  F. 
Bentley  is  chairman,  to  consider  steps  for 
building  railway  between  Temple  and  Abi- 
lene. 

Bingham,  Utah. — Bingham  Central  R.  R. 
Co..  recently  incorporated  with  $500,000  cap- 
ital, while  formed  to  take  over  and  control 
the  Mascotte  tunnel  of  the  Ohio  Copper  Co., 
will,  it  is  said,  ultimately  construct  a  rail- 
road line  from  the  mouth  of  the  tunnel  to 
the  smelters  in  the  Salt  Lake  Valley.  A.  C. 
Ellis.  Jr.,  is  President,  and  W.  T.  Gunter  is 
Secretary. 

Salt  Lake  City,  Utah. — Southern  Utah  R. 
R.  Co.,  capitalized  at  $100,000,  has  been  in- 
corporated, and  proposes  to  build  a  road  in 
Carbon  County  from  the  Independent  coal 
mine  to  a  connection  with  the  Rio  Grande 
near  Price.  The  road  will  be  20  miles  long. 
A.  A.  Sweet  is  President  and  H.  I.  Thomas 
Secretarj'. 

Salt  Lake  City,  Utah. — Arrangements  are 
said  to  have  been  made  with  a  syndicate  of 
Utah  capitalists,  headed  by  Jesse  Knight  and 
United  State  Senator  Reed  Smoot.  to  build 
a  line  from  Salt  Lake  to  'Vernal,  Utah,  to 
connect  with  the  line  which  David  H. 
Moffat  is  building  west  from  Denver.  It 
is  given  out  that  eventually  this  line  may  be 
extended  to  Los  Angeles  or  San  Francisco, 
via  Goldfield  or  Tonopah,  Nev. 

Electric  and  G  as  Plants. 

Items   Arranged   Alphabetically   by   States. 

Fort  Smith,  Ark. — The  Fort  Smith  Light 
&  Traction  Co.  is  planning  to  spend  $50,000 
in  improvements   for  the  power  house. 

Stockton,  Cal. — The  Stockton  Gas  &  Elec- 
tric Co.  has  been  incorporated  by  A.  H. 
Winn.  Paul  McDonald  and  others. 

Eaton,  Colo. — The  Eaton  Electric  Co.  has 
been  incorporated  with  a  capital  stock  of 
$35,000,   by  W.  J.   Farr  and  Roscoe  S.  Farr. 

Essex,  Conn. — The  plant  of  Essex  Light 
&  Power  Co.  has  been  purchased  by  George 
D.  Cheney  and  Mrs.  William  G.  Seeley  of 
this  place  and  William  A.  Frothwell  of 
Chester. 

Laurel,  Del. — Local  electric  light  plant  re- 
ported   destroj'ed    by    fire. 

Columbus,  Ga. — Election  will  be  held  Oct. 
10  to  vote  on  issuance  of  $100,000  of  bonds 
for  constructing  municipal  electric  light 
plant. 

Geneva,  III. — The  Geneva  &  Batavia  Heat. 
Light    &    Power   Co.    has    been   incorporated 


by  Charles  J.  O'Connor,  W.  Hamilton  Gal- 
lagher and   B.  Harold  O'Connor. 

Hinsdale,  III. — Hinsdale  Electric  Co.,  capi- 
talized at  $2,500.  lias  been  incorporated.  Ar- 
thur W.   Marrow  is   interested. 

Manito,  III. — Smith  &  Miller,  of  Blooming- 
ton,  III.,  have  been  granted  a  20-year  fran- 
chise here  for  the  purpose  of  operating  an 
electric    light    plant. 

Washington,  Ind. — Plans  are  being  made 
for  the  improvement  and  re-equipment  of 
the   municipal  electric  light  plant. 

Berrien  Springs,  Mich. — This  place  has 
voted  to  issue  bonds  for  installing  electric 
lights  and   water  works. 

Aurora,  Minn, — The  council  Is  consider- 
ing the  installation  of  an  electric  lighting 
system. 

Northome,  Minn.— E.  E.  Bigham,  of  Min- 
neapolis, was  granted  a  franchise  for  elec- 
tiic   light  system   here. 

Hattiesburg,  Miss. — A  powei-  station  will 
be  constructed  here  for  the  Hattiesburg 
Traction,  Gas  &  Electric  Light  Co.,  to  cost 
$175,000. 

Gorin,  Mo. — Tom  Yeager  will  install  an 
electric  light  plant  at  this  place. 

Exeter,  Neb. — A  franchise  was  granted  to 
C.  C.  Smith  for  the  construction  of  an  el«c- 
tric   light  plant. 

^  Marblehead,  C— The  Marblehead  Power 
Co.  has  been  incorporated  with  a  capital 
stock  of  $5,000  by  H.  T.  Clark,  C.  T.  Brooks, 
C.  C.  Owens  and  others. 

Custer,  Okla.— A.  B.  Hulit  of  Oklahoma 
City,  has  been  granted  a  franchise  to  con- 
struct and  operate  an  electric  light  and  pow- 
er plant  here. 

Lead,  S.  Dak. — The  Montezuma  Gold  Min- 
ing Co.,  of  Lead,  contemplates  erecting  a 
hydro-electric  plant  on  Rapid  Creek.  L.  D. 
Bailor  of  Lead  is  the  secretary  of  the  com- 
pany. 

Palestine,  Tex.— W.  B.  Johnson  and 
George  R.  Cooke  will  erect  an  electric  light 
plant  and  power  plant  in  this  city. 

Tacoma,  Wash. — Aztec  Power  Co.,  capi- 
talized at  $25,000,  has  been  incorporated.  A. 
R.    Warren   is  interested. 

Elkins,  W.  Va. — Elkins  Power  Co.  has  been 
incorporated  with  a  capital  stock  of  $75,000 
by  Stephen  B.  Elkins,  J.  T.  Davis,  N.  I. 
Hall   and   others. 

Amherst,  Va. — A  corporation  will  be  soon 
organized  with  the  object  of  furnishing  elec- 
tric light  to  the  town  of  Amherst.  The  site 
has  already  been  purchased  for  the  erection 
of  the  plant.  Messrs.  H.  L.  and  H.  E.  Page, 
of  Norfolk,  are  ineresed. 

Richford,  Vt. — This  place  proposes  to  re- 
build its  power  plant,  damaged  by  fire  last 
August.     Proposed  cost  is  $35,000. 

Boydton,  Va.— Mr.  R.  W.  Lassiter,  of  Ox- 
ford. N.  C.  IS  negotiating  with  owners  of 
lands  on  the  Roanoke  River  with  a  view  of 
securing  the  water  rights  on  the  river  for 
the  purpose  of  establishing  an  electric  plant 
at  Eagle  Point  Falls. 

Sewers. 

Items   Arranged   Alphabetically   by   States. 

BIytheville,  Ark. — Committee.  A.  C.  Lange, 
Chairman,  has  been  appointed  to  secure  en- 
gineer to  report  on  feasibility  of  installing 
sewerage  and  water  system. 

Oakland,  Cal.— C.  D.  Vincent,  at  $41,383. 
was  low  bidder  Sept.  IS.  for  constructing 
Wood  St.  intercepting  sewer. 

Santa  Monica,  Cal. — Council  will  call  spe- 
cial election  to  vote  on  issuing  $150,000  of 
bonds  for  sewer  system  and  $100,000  for 
garbage    incinerator. 

Wallace,  Idaho. — Special  election  will  be 
held  to  vote  on  issuing  $16,000  of  bonds  for 
constructing  sewers. 

Elgin,  III. — Ordinances  are  being  prepared 
for  sewers  in  Walnut  Ave.  and  Watch  St. 
C.   E.    Plum   is  City  Engineer. 

Herrin,  III. — W.  T.  Pierce,  Engineer,  has 
reported  on  proposed  sewer  system  for  this 
place.  Estimated  cost  is  set  at  $39,803  and 
includes  the  following:  Cost  of  pipe,  $10,279; 
earthwork,  $25,320:  manholes.  $2,680;  tees, 
$254;  flush  tanks.  $1,000;  incidentals.  $270;  to- 
tal  estimated  cost,   $39,803. 

St.  Charles,  III. — Plans  and  estimates  for 
Main  St.  sewer  district  h,-ive  been  completed 
and  are  now  before  the  Council. 

Riverside,  Ind. — Town  Council  has  adopted 
specifications  for  construction  of  Jersey  St. 
sewer.      Estimated    cost    is    $1,800. 

Vincennes,  Ind. — Board  of  Works  has  been 
considering  plans  for  a  sewer  system.  Jos. 
V.  Hershey  is  City  Civil  Engineer. 

New  Orleans,  La. — Sewerage  and  Water 
Board,    F.    S.     Shields.    Secy.,    has    rejected 
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the  bld.s  received  Sept.  11.  for  construction 
of  abiiut  110  miles  of  sewers.  The  bids  were 
about  }:>ou,uUO  ubove  the  estimated  cost  of 
the  work. 

Gladwin,  Mich. — Construction  of  sewer  In 
Bciwiij  Ave.  Is  proposed.  Estimated  cost  is 
$1,170.    (leoipe  \V.  iJoane  is  City  Engineer. 

Tecumseh,  Mich. — A  $29,000  bond  Issue  for 
■ewers    Ikis    been    voted. 

Richmond,  Mo. — \V.  Klerstcd.  Consulting 
ElnBineof,  has  made  report  on  sewer  system 
for  this  place. 

St.  Paul,  Minn. — According  to  revised 
plans  the  projected  WarrendaJe  sewer  sys- 
tem  will    cost    about   $28,000. 

Plalnfleld,  N.  J. — Borough  Council  Is  tak- 
ing steps  tor  sanitary  sewage  disposal  sys- 
tem. 

Auburn,  N.  Y. — Board  of  Estimates  has 
approved  jiurchase  of  site  for  city  sewuge 
disposal    plant. 

Youngstown,  O. — Resolutions  are  before 
Council  for  sewering  Shehy  St.,  Uigby  St., 
Duquesse   St..   and   West    Woodland  Ave. 

Capital  HIM,  Okla.— This  place  has  voted 
on  the  issuing  of  jno.OOO  of  bonds  for  in- 
stalling sewerage  and  water  system.  H.  O. 
Schilling    is   Mayor. 

Oklahoma  City,  Okla. — Sewer  on  Black- 
welder  Ave.,  will  be  rebuilt  at  a  cost  of 
about  $L'o.OOO.  A  bond  issue  for  $200.0(10  for 
extending  sewer  system  has  been  voted. 

Chester,  Pa. — Construction  of  5  ft.  sewer 
on  Jeffrey  SL  is  proposed. 

Erie,  Pa. — Ordinances  have  been  passed 
for  construction  of  sewers  in  a.  number  of 
streets. 

Harrisburg,  Pa. — Ordinances  will  come  be- 
fore Council  for  constructing  sewers  to  cost 
$5,000. 

Scranton,  Pa. — Council  has  passed  ordi- 
nances for  constructing  seweis  in  Plum 
and  L'lst.   22nd  and  23rd  Sts. 

Wllkesbarre,  Pa. — Tentative  plans  for  a 
sewer  t.i  avert  Hoods  in  North  Pennsylvania 
Ave.  and  adjacent  streets  are  under  consid- 
eration.     Sewer   would   cost  about   $100>000. 

Wlillamsport,  Pa. — Contract  for  construc- 
tion of  Gralius  Run  sewer  from  Laurel  St. 
east,  will  he  let  shortly. 

Center,  Tex. — County  Commissioners  will 
put   in   sewer  system   at   Court   House. 

Denton,  Tex. — Application  has  been  made 
for  franchise  for  sewer  system  here. 

Waukesha,  Wis. — City  is  considering  in- 
stalling new   sewer  s.vstem    to   cost   $26,000. 

Water  Supply. 

Items   Arranged    Alphabetically   by    States. 

Columbia,  Ala. — Water  works  and  electric 
light  plant  projected.  T.  Gordon  is  inter- 
ested. 

Tucson,  Ariz. — Plans,  etc.,  are  being  pre- 
pared for  improvement  of  city  water  works. 
Tom  Conhn  is  Superintendent. 

Chico,  Cal. — Diamond  Match  Co.  will  in- 
stall   large    fire    protection    system. 

Lordsburg,  Cal. — Advices  from  this  place 
state  that  pumping  plant  of  La  Verne  Land 
and  Water  Co.  at  La  Verne  has  been  de- 
stroyed by  fire. 

Greeley,  Colo. — B.  D.  Sanborn  has  sub- 
mitted plans  to  contractors  for  outlet  gates 
and  towers  and  300  foot  tunnel  for  Boyd's 
Lake,  two  miles  northwest  of  Loveland, 
Colo. 

Ashburn,  Ga. — Election  will  be  held  to  vote 
on  issuing  $4,s.000  of  bonds  for  water  works 
and   electric   light  plant. 

Covington,  Ga.— Election  is  to  be  held  Oct. 
9  to  vote  on  $55  000  bond  issue  for  con- 
structing  water   works  and  sewers. 

Mlllen,  Ga.— Election  was  held  Sept.  16 
to  vote  on  Issuing  $30,000  of  bonds  for  water 
works    and    electric    light    plant. 

Seneca,  Ga. — Water  works  and  electric 
light   plant   are  under  consideration. 

Sllvis,  ill. — Plans  are  being  considered  for 
Installing  water  works  and   sewers  here. 

South  Bend,  Ind.— Board  Public  Works  is 
obtaining  figures  on  the  cost  of  building. 
pumps,  engine,  boilers  and  necessary  ma- 
chinery, with  the  estimates  on  construction 
of  buildings  and  installation  of  machinery 
for  a  new  pumping  station. 

Ardmore,  Ind.  T.— Election  will  be  held 
Sept.  24,  and  Issuing  of  $30,000  of  water 
bonds   will   be  voted   on. 

Weleetka,  Ind.  T,— Weleetka  Light  &  Power 
Co,,  D.  F.  Campbell.  Manager,  contemplates 
making  improvements  to  water  works  sys- 
tem. 

Waterloo,  la. — Illinois  Central  Railroad 
may  install  new  water  plant  here. 

Nampa,    Idaho. — A    $7,000   bond    issue    has 


been   voted    for   clianging   pumping   plant,    so 
that  It  can    be  operated   by  electricity. 

East  Mollne,  III. — City  will  purchase  land 
on    wlilch    to    establish   water  works   plant. 

Lawrence,  Kan. — Lawrence  Water  Co.  will 
enlarge   its   plant. 

Berlin,  Md.— Mayor  and  City  Council  will 
grant  a  franchise  and  receive  propositions  to 
furnish  water  and  electric  lights  for  the 
town. 

Limerick,  Me.— Limerick  Water  &  Electric 
Co.  has  been  incorporated;  capital  stock  is 
$500,000  and  J.  K.  Moore,  Is'ewfleld,  Me.,  is 
President. 

Paw  Paw,  Mich.— A  $50,000  bond  issue  has 
been    voted    for    Installing   water   works   and 

electric    light    plant. 

Escanaba,  Mich, — Escanaba  Water  Co.  will 

erect   lilter    plant. 

Milan,  Mich.— A  $3,000  bond  Issue  has  been 
voted  for  insuilling  water  works  and  sew- 
ers. 

Meridian,  Miss.- Election  will  be  held  Sep- 
tember 27  to  vole  on  Issuing  $50,000  of  bonds 
for  extending  water  mains. 

Aurora,  Mo. — City  has  taken  steps  toward 
aii]uiring  municipal  water  works. 

Shelbina,  Mo. — Water  works  and  sewers 
nmy  be  installed  here. 

Hlldreth,  Neb.— A  $10,000  bond  issue  for 
ln.stalling  water  works   has  been  voted. 

McCook,  Neb,— Pumping  plant  of  local  wa- 
ter works  is  reported  as  destroyed  by  lire. 

Ventncr  (P.  O.  Atlantic  City),  N.  J, — City 
is  considering  purchase  of  plant  of  Ventnor 
Water  Co.   and  improvement   of  It. 

RIdgeway,  Pa.— State  Health  Department 
has  condemned  local  water  supply  and  re- 
quires  new  one  with  Alter  plant. 

Tarentum,  Pa.— Permit  has  been  granted 
by  State  Health  Department  for  this  place 
to   erect    filter   plant. 

New  Cumberland,  Pa. — Riverton  Consoli- 
dated Water  Co.  proposes  to  build  $50,000 
reservoir  in  York  Mountains  and  to  supply 
Riverton.  LeMoyne  and  Camp  Hill  by  grav- 
ity system. 

Harrisburg,  Pa. — State  Water  Supply  Com- 
mission has  approved  charters  of  follow- 
ing companies:  Blue  Water  Co.,  to  supply 
North  Bellevernan;  capital,  $3,000.  M.  Allen 
L'montown.  Bright  Run  Water  Co.,  Fracks- 
yil  e,  to  supply  ,jutler  Township,  Schuyl- 
kill County,  $10,000,  A.  N.  Wetherlee, 
Philadelphia.  Furnace  Waaler  Co.,  to  supply 
Josephine.  Indiana  County,  $5,000.  J  E  Fer- 
ris, Cleveland.  Mountain  Gap  Water  Co 
i9.^„'i5P'^',^P'"'"S  Township.  Centre  County, 
$10,000.  H.  J.  Jackson,  Bellefonte.  Red 
Uater  Co.,  to  supply  Washington  Town- 
ship, Fayette  County,  $5,000.  M  Al- 
len, L'niontown.  The  'latamy  Water  Co  to 
supply  Tatamy,  Northampton  County,  $5,000 
G.  S.  Messlnger.  Waterford  Water  Co ,  to 
supply  Waterford  Borough,  Erie  County 
$10,000.  C.  Himrod.  Yellow  Water  Co  to 
supply  Rostraver  Township,  Westmoreland 
County,    $5,000.     M.    Allen,    Unlontown, 

Gregory,  S.  D. — Municipal  water  works  is 
to  be  installed  here. 

Sweetwater,  Tenn.— A  $30,000  bond  Issue 
for  water  works  has  been  voted. 

Crockett,  Tex.— Election  will  be  held  Oc- 
tnher  15  to  vote  on  issuing  $25,000  of  bonds 
for  water  works. 

Dickson,  Tenn. — City  has  voted  $25,000  bond 
issue  for  providing  water  works. 

Sweetwater,  Tenn. — A  $30,000  bond  Issue 
has  been  voted  for  water  works. 

Amarlllo,  Tex,— Special  election  may  be 
held  to  vote  on  $80,000  bond  issue  to  pur- 
chase present  water  works  or  to  build  new 
system. 

Beaumont,  Tex.— Beaumont  Water  Works 
Co.  will  make  extensions  and  Improve  Its 
plant. 

Brownsville,  Tex.— A  $70,000  bond  issue  for 
water  works  and  electric  light  plant  has 
been    approved, 

Swanton,  Vt. — A  $75,000  bond  Issue  for  in- 
stalling  new   water   system    has   been    voted. 

Mabton,  Wash. — Work  on  the  new  water 
system  will  begin  within  the  next  month, 
L.  Lee  of  Olympia,  Wash..  Engineer.  Na- 
tional Woodpipe  Co..  is  preparing  plans  and 
specifications. 

Madison,  Wis. — Work  will  soon  be  started 
on  a  new  1.000.000  gallon  reservoir  for  a 
municipal  water  works  here. 

Union,  w.  Va.— Bonds  for  $5,500  for  con- 
structing water  works  will  be  sold  Oct.  6. 
A.    S.    Johnston    Is    Mayor. 

Wheeling,  W.  Va.— Board  of  Public  Ser- 
vice Is  planning  the  extension  of  water 
mains  here. 
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WATER-WORKS. 

Marlon,  Kansas. 
Sealed  bids  will  be  received  by  the  City 
Clerk  of  Marion.  Kansas,  up  to  three  (3) 
o'clock  p.  m,,  of  Tuesday,  the  22d  day  of  Oc- 
tober, 1907,  for  water  works  construction, 
separate  proposals  being  entertained  as  fol- 
lows : 

1.  For  furnishing  cast  iron  pipe  and  spe- 
cial castings.  Certified  check,  five  hundred 
(500)    dollars. 

2.  For  furnishing  hydrants  and  valves. 
Certified  check,  one  hundred   tlOO)   dollars. 

3.  For  furnishing  and  installing  machin- 
ery, laying  pipe,  constructing  well,  power 
house,  tower  foundations,  etc.  Ccitifled 
check,   five   hundred   ($500)   dollars. 

Plans  and  specifications  on  file  at  the  of- 
fice of  City  Clerk  and  at  the  office  of  the 
Engineers,  823  Scarritt  Building,  Kansas 
City,   Missouri. 

Ample  opportunity  will  be  given  for  all 
bidders  to  consult  plans  on  file,  but  anyone 
desiring  extra  copies  for  his  own  use  may 
obtain  the  same  from  the  Engineers  by  pay- 
ment of  five  (5)  dollars  to  cover  the  cost 
of    same. 

The  City  reserves  the  right  to  reject  any 
and   all   bids. 

A.    S.    QUINSBERRY,    Mayor. 

THOS.   W.   BOWN.   City   Clerk. 

BURNS    &   McDonnell,    Engineers, 
821-22-23    Scarritt    Building. 
14-lt  Kansas  City,  Missouri. 

STEEL  BRIDGES— Department  of  the  In- 
terior, U.  S,  Reclamation  Service,  Wash- 
ington. D  C,  Sept.  IS.  1907— Sealed  propos- 
als will  be  received  at  the  office  of  the  U. 
S.  Reclamation  Service,  Glendive,  Mont.,  un- 
til 2  o'clock  p.  m.,  November  15.  1907,  for 
the  construction  and  erection  of  3-1  steel 
highway  bridges  in  connection  with  the  low- 
er Yellowstone  project.  North  Dakota-Mon- 
tana. For  particulars  address  U.  S.  Recla- 
mation Service,  Washington,  D,  C„  Huntley, 
Mont,,  or  Glendive,  Mont.  G.  W.  WOOD- 
RUFF, Acting  Secretarj-. 
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For  Trench  Work 

where  there  is  a  moderate  amount  cf  water  to 
be  handled,   there  is  nothing  superior  to  our 

Diaphragm  Pump 

It  will  displace  sand,  gravel,  or  anything  liquid 
enough  to  flow;  the  cost  of  operation  is  low 
and  it  has  great  durability. 

It  can  be  moved  easily  anywhere  on  the 
job  as  no  foundation  is  needed.  We  carry  these 
in  3"  and  4"  with  strainer  and  hose  complete 
ready  for  immediate  use. 

We  make  a  specialty  of  furnishing  repair 
parts.     Circular  on  request. 

HAROLD  L.  BOND  COMPANY 

142  Pe&rl  Street         Lone  Dis.  Tei.      BOSTON,  MASS. 

Cable  Address  BONDCO  Western  Vnlon  Code 


WATER-WORKS  PLANT. 

Newton,  Miss. 
Bids  will  be  received  by  the  Mayor  and 
Board  of  Aldermen  until  2  p.  m.,  Oct.  7th. 
1907,  for  material  and  construction  of  com- 
plete water-works  system.  Plans  and  speci- 
fications can  be  seen  at  the  Mayor's  office 
after  Sept.  23d.  or  apply  to  the  engineer. 
Xavier   A.    Kramer,    Magnolia,    Miss. 

XAVIER   A.    KRAMER. 


COMPETITION  FOR  PLANS  FOR  THE 
CAPITOL  OF  PORTO  RICO. 

San  Juan.   Porto  Rico. 

By  Act  of  the  Legislative  Assembly  of 
Porto  Rico,  dated  March  14th,  1907.  the 
Commissioner  of  the  Interior  is  authorized 
to  announce  a  competition  for  a  building  to 
be  known  as  the  "Capitol  of  Porto  Rico," 
the  cost  of  such  building  not  to  exceed  $300,- 
000.00. 

Architects  who  wish  to  enter  this  competi- 
tion must  signify  their  intention  in  writing 
to  the  Commissioner  of  the  Interior  on  or 
before  November  1st.  1907.  Drawing  will 
be  received  from  no  others. 

The  competitive  designs  must  be  i  eceived 
on  or  before  February-  1st.  1908. 

Copies  of  the  program,  embracing  terms  of 
the  competition  will  be  mailed  upon  request. 
L,.  H.  GRAHAME. 
Commissioner  of  the  Interior. 


PROPOSALS  FOR  WATER  PIPE. 

OfBce    of   the    Superintendent   of   the 
Water   Department  of   the   City  of 
Phoenix.  Ariz.,  September  25,   1907. 
Separate  bids  will  be  received  by  the  Su- 
perintendent of  the  Water  Works  of  the  City 
of  Phoenix.  Arizona,  at  the  office  of  the  said 
Superintendent,   up  until  3:30  p.   m..  of   No- 
vember  15.    1907,    for   the   following: 

1.  Furnishing  all  material  and  labor  for 
the  completion  of  contemplated  improve- 
ments. 

2.  Supplying  material  only. 

3.  Necessary  work  for  the  installation  of 
the  same. 

Specifications  can  be  obtained,  upon  appli- 
cation, from  the  Superintendent,  at  City 
Hall,  Phoenix,   Arizona. 

A  certified  check  for  five  per  cent  of  the 
amount  of  the  bid,  made  payable  to  Frank 
Thomas.  Recorder  tor  the  City  of  Phoenix,  is 


to  accompany  each  proposal,  to  be  held  as  a 
guarantee  that  a  contract  with  bond  ap- 
proved by  him  will  be  entered  into  by  the 
party  whose  bid  is  accepted,  in  accordance 
with  the  terms  of   the  said   bid. 

The   Superintendent   resen  es   the   right   to 
reject  any  or  all  bids,  in  whole  or  in  part. 

ROBT.   CRAIG, 
14-lt  Superintendent. 


SEWERS. 

Chattanooga,  Tennessee. 
Sealed  proposals,  directed  to  the  Board  of 
Public  Works,  and  endorsed  "Bid  for  build- 
ing Chestnut  Street  Sewer."  will  be  received 
at  the  office  of  the  Board  until  2:30  p.  m., 
October  15th.  1907,  for  the  construction  of  a 
brick  Main  Sewer  and  appurtenances  on 
Chestnut  Street  from  Tennessee  River  to  the 
center  of  Ninth  St.  The  dimensions  and 
length  of  the  sewer  will  be  as  follows: 

36"x54"  Egg-shaped  sewer   465.8  feet 

38"x57"  Egg-shaped  sewer   465.9  feet 

42"x63"  Egg-shaped   sewer   468.5  feet 

46"x69"  Egg-shaped  sewer    466.4  feet 

ri0"x75"  Egg-shaped  sewer   2,032.5  feet 

60"  Circular  sewer   175.0  feet 

Total     4,074.1  feet 

On  depositing  with  the  Clerk  of  the  Board 
the  sum  of  55  there  will  be  furnished  blank 
form  for  proposeal,  contract  and  bond,  with 
blue-print  plans  and  profiles,  on  the  return 
of  which  the  money  will  be  refunded,  pro- 
vided a  bid  in  regular  form  is  received  from 
the  depositor.  A  certified  check  for  $5,000, 
payable  to  T.  J.  Gillespie.  City  Treasurer, 
must  accompany  each  trid.  A  corporate  bond, 
to  be  approved  by  the  Board,  of  not  less 
than  one-half  the  amount  of  the  bid,  and 
conditioned  as  the  law  requires,  will  be  re- 
quired of  the  successful  bidder. 

The  right  Is  reserved  to  reject  any  or  all 
bids. 
By  order  Board  Public  Works. 

H.  F.  Van  DUSEN, 

Chairman. 


DEPARTMENT  OF  THE  INTERIOR,  United 
States  Reclamation  Service.  Washington. 
D.  C,  Sept.  20,  1907— Sealed  proposals  will 
be  received  at  the  office  of  the  United  States 
Reclamation  Service.  876  Federal  Building. 
Chicago.  Illinois,  until  2  o'clock  p.  m.,  Oc- 
tober 21.  1907.  for  furnishing  12,000  'oarrels 
of  Portland  cement,  f.  o.  b.  cars  at  the 
works  of  the  bidder.  For  particulars  address 
the  U.  S.  Reclamation  Service,  Washington. 
D.  C.  or  Chicago.  Illinois.  G.  W.  WOOD- 
RUFF,   Acting  Secretary.  14-2t 


NOTICE  TO  BRIDGE  CONTRACTORS 
FOR  BIDS. 

Sealed  bids  will  be  received  by  the  Board 
of  County  Commissioners  of  Neosho  County, 
Kansas,  at  the  office  of  the  county  clerk 
of  said  county,  up  to  12  o'clock  on  Tuesday, 
October  the  15th,  1907,  for  the  construction 
and  erection  of  three  all  steel  or  iron  bridges, 
to  be  erected  across  the  Neosho  river.  In 
Neosho  County,   Kansas,  to  be  as  follows: 

One  200  toot  span,  one  70  toot  span,  two 
30  foot  I-beam  approaches,  20  toot  road- 
way, 4  54-inch  tublers  40  feet  high,  two  36- 
inch  tublers  25  feet  high,  concrete  abut- 
ments for  approaches;  said  bridge  located 
one  mile  east  of  Chanute,   Kansas. 

One  200  foot  span,  one  75  toot  span,  one 
30  foot  I-beam  approach,  14  foot  roadway, 
4  48-inch  tublers  38  feet  high,  concrete 
abutments  tor  approaches;  said  bridge  locat- 
ed 2%  miles  west  of  Erie,  Kansas. 

One  200  foot  span,  one  50  foot  span,  one 
30  foot  I-beam  approach,  14  toot  road- 
way, 4  -48-inch  tublers  39  feet  high,  concrete 
abutments  for  approaches;  said  bridge  lo- 
cated one  mile  south  of  St.   Paul,   Kansas. 

Also  repair  of  one  bridge  on  Flat  Rock 
Creek,  5  miles  east  of  Kimball,  Kansas. 

Also  one  30  foot  I-beam  for  bridge  7  miles 
southeast    of   Thayer.    Kansas. 

All  bidders  must  deposit  a  certified  check 
of  one  hundred  dollars,  with  bid  which  will 
be  forfeited  by  the  successful*  bidder  if  he 
fails  to  contract  and  furnish  bond  required 
within   ten  days. 

The  board  reser\'es  the  right  to  reject  any 
or  all  bids. 

All  plans  and  specifications  on  file  In  the 
office  of  the  county  clerk,  at  Erie,  Neosho 
County,   Kansas. 

Dated  at  Erie,  Kansas,  September  4,  1907. 
H.    LODGE,    Chairman. 

Attest:  O.   M.    JOHNSON, 

(Seal)  County  Clerk. 


/%  A  Painting  and  Whitewashing 
*  "^  Machine 

DOES  THE  WORK  OF  20  MEN 

with  brushts,  and  does  it  better.    Send 
for  Catalo^e  which  is  free. 

J.  A.  DEL  SOUR,  106  Fuitoo  Sl,  New  York.  N.  Y. 
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COMPUTliM      and 


I'KACTICAL      E.\(ilM:i;RS      and      CRANEMEN      l-urnishcd 
by    Ihc 


Eastern  Headquarters: 

THos.  ORADY.  scc-v.    [  Assocjaled  Union  ot  Sleam  Shovel  and   Dredgemen 


12  lifth  S(.  Rayonnc.  \.  J. 

JOSIII'H   I?RAn\.  Sec'v. 


M.  L.  WALLACE,  Sc-cTL-lury -Treasurer 
Room  606.  269  Dcarburn  St.,  Chicaco,  III. 

Sl:Ui-  M.ikc  (.1  M.i..1k:>    \Vh.  n  (Jfluniu-  Mi-i 


V\estcrn  Hcadquartcr.s: 
South  San  rranciKO        California 
W  M.  (JALLAGHHR,  Scc'y. 

IIOH  l.)th  Ave,  Scallle  \\a<h. 

H.  V.  TUCKCR,  Sec'v. 


International  Brotherhood  of 
Steam    Shovel    &    Dredge    Men 

Furnishes  on  short  notice,  competent  and  practical  Engineers,  Cranemen  and  Firemen  for  all 
kinds  of  machines,  to  all  contractors  and  railroad  companies  in  the  United  States  and 
foreign  countries.  The  men  whom  we  furnish  will  be  guaranteed  competent  workmen  and 
and  will  carry  a  membership  card  in  our  association.  When  ordering  men  be  sure  and  state 
the  kind  of  machine  you  operate.     Address  all  communications  to 

THOS.  J.  DOLAN,  Sec'y-Treas. 
Headquarters,   134  Monroe  St.,  Rooms  508,  509  and  510. 
Long  Distance  Telephone  4222  Central.  CHICAGO,  ILL. 


J.  F.  GRAHAM, 

(Roadin&atcr  Graham) 

RAILROAD  LABOR  AGENT 

All  classes  of  Laborers  in  Any  Number 
SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory 

WRITE  OR  WIRE 

204  Washington  Avenue  South 
MINNEAPOUS.  MINN. 


Italian  Laborers  Supplied 

TREE  OF  CHARGE 

For  railroad  building,  water-works,  quarries  and 
all  kinds  of  construction  work,  by 

The  Labor  Information  Office  for  Italians 

(Incorporated) 

59  Lafayette  (Formerly  Elm)  SUeel 
Now  York  City 


No  charge  either  to    applicants   for    help  or  to 

the  laborers. 

Send  for  circulais  and  application  blanks. 


WANTED 

We  will  pay  15  cents  each  for  perfect  coplea  of 
Engikkeping-Contb  ACTING  of  the  followlnp  date*: 

Vol.   25 — January.  1906 

May  23.  1906 

May  30,  1906 

June  27  1906 

Vol.  26— July    4.  1906 

July  11,  1906 

July  J8,  1906 

Sept.  12,  1906 

It  you  can  turntsb  any  of  the  above  papere  please 
let  us  hear  from  you. 

ENGINEERING  -  CONTRACTING 
355  Dearborn  Street,  Chicago 


IN 


OF   EVERY  KIND,  SIZE  AND  QUALITY 


Right 
Prices 


Dependable 
Qualities      ^ 


Prompt 
Shipments 


Couileous 
Treatment 


This  illustration  shows  a  stable  tent,  of  which  we  are  the  originators. 

To  give  the  readers  of  this,  an  idea  at  to  the  high  grade  goods  we  are  offering  we 
quote  for  thirty  days. 

STABLE  TENTS;  size  30x49  feet;  6  ft.  detachable  wall;  made  of  10  oz.  Army 
Duck,  fully  reinforced  and  roped  with  pure  manilla  rope  on  the  ridge,  eaves,  gables, 
across  gable  ends  and  every  seven  feet  across  the  top.  Complete  with  pure  manilla 
guy  ropes,  iron  bound  stakes,  center  and  wall  poles,  blocks  and  tackle.  Only  SI 65.00. 
This  is  only  one  of  the  many  sizes  we  carry  in  stock  for  quick  shipment. 

ZITTLOSEN  MFG.  CO.,  3,o.„3I6elmst.  ST.  LOUIS,  MO. 


INQUIRIES  SOLICITED 


"BUILDERS  OP  TENTS  W  ITH   \  REPUTATION" 


.Mention  ENQINEERINQ-CONTRXCTINa 


October  2.  1907. 
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WANTS 

Undisplayed  Cards  under 
this    heading    cost    only 

One  Cent  a  Word 

Displayed  $1.00  an  Ir.ch. 


TECHNICAL  MEN,  superintendents 
engineers  and  draftsmen.  Openings  in  all 
parts  of  the  world  at  the  highest  possible 
salaries.  Write  us  today  of  your  experience. 
Hapgoods,  305  Broadway,  New  York  City, 
or  Suite  1012  Hartford  Building,  Chicago. 

The  Engineering  Agency  Bulletin,  pub- 
lished every  week,  contains  a  list  of  posi- 
tions for  Engineers,  Draftsmen,  Instru- 
mentmen,  etc.,  etc.,  that  are  positively 
vacant  at  the  time  you  receive  it.  Send 
for  sample  copy. 

THE  ENGINEERING   AGENCY, 

Monadnock  Block,  Chicago 

Established  1S93 

We  may  have  just  the  man  you  want  ! 
Draftsmen.  Foremen,  Engineers,  Superin- 
tendents. Tell  us  just  what  you  want,  we 
will  submit  abstracts  for  your  approval. 
No  charge  to  the  employer. 

macgregors  engineering  agency. 

476  Main  Street.  Worcester,  Mass.. 
or  432   Main  Street,  Springfield.  Mass. 

WANTED — Second-hand  blue  print  frame, 
complete,  about  24x30.  State  make,  con- 
dition and  price.  Address  "T.  L.  A.," 
care  of  Engineering-Contracting,  35S  Dear- 
born   3L.     Chicago. 

WANTED — Position — Civil  engineer,  age  40. 
with  exceptionally  valuable  experience  in 
tunnel  construction,  is  open  for  new  en- 
gagement. Location  no  object.  Address 
"Competent."  care  of  Engineering-Con- 
tracting. 355  Dearborn  St.,   Chicago. 

WANTED — Secondhand  engineer's  transit. 
Frank  C.  Tolles.  13  Lansing  St.,  Utica, 
N.  Y. 

WANTED — Names  of  abrasive  manufactur- 
ers who  use  garnets.  A.  C.  Seward,  6 
The    Dunbar.    Toledo,    O. 

WANTED — Catalogs  and  other  information 
concerning  the  construction  of  lime  kilns, 
especially  those  having  steel  shells  and  built 
to  use  crude  oil  fuel.  N.  C.  Ray.  Merced. 
Cal. 


WANTED  —  Drawings,  Maps,  Leitering. 
Plats.  Tracings  to  make,  by  experienced 
draftsman.  421  North  Blackford  St.,  In- 
dianapolis.   Ind. 

WANTED  —  POSITION  —  Mechanical  engi- 
neer 26.  five  yeais'  experience  shop  man- 
agement and  construction;  best  refer- 
ences; $125  least  salary.  "W.  E.  C,"  6405 
Parnell    Ave.,    Chicago. 

WANTED — Position  with  construction  con- 
tractors in  or  around  New  York  City.  Con- 
crete work  preferred.  At  present  chief 
clerk  and  assistant  engineer  In  construction 
department  of  a  large  corporation.  Have 
had  five  years'  experience  in  handling 
men  and  am  familiar  with  modern  cost- 
keeping  methods.  Address  "H.  B.."  care 
of  Engineering-Contracting,  355  Dearborn 
St..  Chicago.  ll-4t 

WANTED — Graduate  civil  engineer,  expert 
on  design  and  construction  of  subways, 
underground  railway,  reinforced  concrete 
foundations  of  all  kinds,  arches,  caissons, 
cofferdams,  piers,  dams,  canal,  harbor  and 
water  fronts,  desires  position  with  con- 
tractors or  construction  company  in  the 
middle  west.  Address  "H.  M.  G.,"  Engi- 
neering-Contracting. 355  Dearborn  St., 
Chicago. 

WANTED — Information  regarding  by-prod- 
uct charcoal  ovens.  Manufacturers  will 
please  send  catalogs.  H.  M.  Chapin.  Resi- 
dent Engineer,  F.  &  C.  R.  R.,  Limestone. 
Pa. 

WANTED — Position  —  Superintendent,  with 
executive  ability,  to  take  full  charge,  is 
open  for  engagement.  Understands  how  to 
organize  or  reorganize  labor  to  produce  the 
best  results.  Educated  with  IS  years'  expe- 
rience with  small  contracting  firms  on  pub- 
lic works,  and  real  estate  developing  where 
results  had  to  be  shown.  Understands  the 
handling  and  placing  of  temporary  rail- 
ways, cableways,  shovels,  derricks,  pumps, 
mixers  and  all  kinds  of  machinery  used  on 
various  work.  References  as  to  ability  and 
trustworthiness.  Address  Box  17,  care  En- 
gineering-Contracting. 13-21  Park  Row..  N. 
Y.    City 

WANTED — Several  camp  draftsmen  for  rail- 
way location  work.  Will  pay  $90  and  ex- 
penses. Address  "Camp.'  care  of  Engi- 
neering-Contracting, 355  Dearborn  St.,  Chi- 
cago. 

WANTED — Position.  A  well  known  chief 
engineer,  50  years  of  age;  having  had  30 
years'  experience  on  location,  construction, 
and  other  railway  work,  is  looking  for 
change.  Is  especially  well  fitted  to  in- 
vestigate projects  and  prepare  estimates 
for  investors.  Address  "W.  P.,"  care  of 
Engineering-Contracting.  355  Dearborn  St.. 
Chicago. 

WANTED — Rodmen  for  government  railway 
in  South  America.  Will  pay  $S0  in  gold 
and  expenses,  including  medical  attend- 
ance, etc.  Two  year  contract.  Do  not 
answer  unless  prepared  to  advance  $300 
traveling  expenses,  of  which  $200  will  be 
refunded  later.  We  want  ten  good  men. 
We  have  been  furnishing  men  for  two 
years  for  this  work  and  can  guarantee  that 
everything  Is  all  right.  Engineering  Agen- 
cy.  Monadnock   Block.    Chicago. 


DRAFTSMEN— Over  300  positions  now  open 
tor  mechanical  and  structural  draftsmen; 
also  superintendents,  civil  and  electric  en- 
gineers. Openings  In  New  England  only. 
Write  to-dav.  MacGregor's  Engineering 
Agency.  470  Main  St..  Worcester,  Mass.; 
432   Main   St..   Springfield.   Mass. 

WANTED— Position.  Mechanical  engineer, 
age  42,  technical  gnidu;ile  with  executive 
ability,  who  thoroughly  undoi stands  me- 
chanical engineeritig  and  has  experience 
in  structural  work  and  planning  of  ma- 
chine shops.  et>..  and  now  is  holding  a 
federal  government  position  with  $3,00(i  sal- 
ary, desires  rositonsible  position  with  pri- 
v.Vte  firm.  Address.  "C.  F.  J.."  care  of 
Engineering-Contracting,  355  Dearborn  St.. 
Chicago.  14-2t 

WANTED— Self  jiroi  piling  shop  trucks,  to  be 
opprated  Iv  qasiiliiu-  or  storage  battery. 
.\<i(lress  E.'Roth.   Manager.   La   Salle.   111. 

W.ANTE'D — Position  as  manager,  superin- 
tendent, or  chief  engineer  with  railway 
company  or  general  contractors,  by  civil 
engineer  of  20  years'  broad  experience. 
Short  liijc  preferred.  Can  show  results. 
Two  years  present  position  as  manager 
.short  line.  'Wish  change  of  location.  Ad- 
dress "E.  O.."  care  Engineering-Contract- 
ing. 355  Dcarhorn   St..  Chicago.  III.  14tf 


FOR  SALE 
.\r  Once,  :i  PK^in 


Heller    &    Brightly 

TRANSIT 

in  good  condition      Price  $125. 
Address  "Engineer  ",  59  N.  .\nn  St..  Mobile.  .-Ma. 


DRAUGHTING, 

MAP  DRAWING  AND  PRINTING 

STRUCTURAL  IRON  WORK 

Large  Force  or  Competent  Men. 

Rush  Work  Given  Special  Attention. 

P.  F.  Von  Hardenberg. 

123  Uberty  Street.  NEW  YORK  CITY 

Telephone:  2(X.'9  Cortlandt.     Rooms  513-515 


WANTED---ENGINEERS,  ELECTRICIANS 

and  all  users  of  Steam  and  Electricity. 
New  25  page  booklet  containmg  the 
Questions  asked  by  different  Examiii- 
ing  Boards  throughout  the  country. 

SENT  FREE 

6    8o.  4th    St, 
o. 


GEO.  A.  ZELLER  BOOK  CO.,  |,»L°outI?M 


ARMOUR  INSTITUTE  OF  TECHNOLOGY 

Chicago,  Illinois 
Courses  in  Electrical.  Telephone,  Mechanical, 
Civil.  Chemical  and  Fire  Protection  Engineering. 
General  Science  and  Architecture.  Completely 
equipped  shops  and  laboratories.  Department  of 
Tests  prepared  to  test  all  apparatus  and  material 
uied  in  the  several  branches  o£  Engineering.  The 
Institute  Year  Book  \\-in  be  sent  upon  application. 


Edson  Diaphragm  Trench  Pumps 


Xon-chokable,  handling  with  ease 
water  full  of  sand,  gravel,  mud  and 
other  foreign  substances,  without  per- 
ceptible wear.  Can  be  successfully  op- 
erated bv  the  most  ignorant  workman. 


Inquestlonably  the  best  appa- 
ratus ior  moving  large  quan- 
tities ol  water  quickly  and 
economically  by  hand  power. 

Fully  fifty-two  per  cent  of  American  con- 
tractors use  Edson  Diaphragm  Pumps. 
If  you  belong  to  the  forty-eight  per  cent 
you  -«-ill  be  interested  in  our  Special 
Guarantee  Trial  Offer. 

Ask  about  it  or  send  for  circular. 

Established    18S9 

EDSON  MFG.  CO. 

256  Atlantic  Avenue  Boston,  Mass. 


PLE.\SE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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Use  Nash's  Expeditious  Measurer 

A  l>ook  cont.iini:iK2'1'l  I'tiKt^- oi  iiidcxcil 
tables,  which  show  at  a  glance  the 
cubic  contents  of  any  stone  or  pack- 
age accordin>?  to  its  lenRth.  breadth 
and  depth.  Used  by  Con t rat- tors, 
OuaiT>'nirn  and  EnRinccrs  all  over  the 
world.  Order  of  your  bookseller  or 
address  the  publisher.  1907  Edition 
rrintfd  entirely  from  New  Plates. 
S2.0Q  Postpaid. 

A.  L.  NASH 

17  State  Street  NEW  YORK 

Send  for  Sample  Pajtc-s 
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AVOID  ERRORS 


ALL    KINDS    or 

CONTRACTORS'  TENTS 


ExtTA  Finished 

Columbas  Tent  ®.  Awning  Co. 

East  WMnut  St.,  Columbus.  O. 


FOR  SALE 

Ingersoll=Sargent    Compressor 

24  X  26J  X  30.    Class  A 

Complete  with  all  Fittings 

A  1  Condition.    Immediate  Shipment 

RICHARD  W.  WESTERN 

Citizens'  Bldg.  Cleveland,  Ohio 


"^  STnjLOt/MS 


FOR  SALE  OR  RENT 

70- ton  Bucyrus  steam  shovel. 
Marion  "A"  steam  shovel. 
3-9x14  Porter  36*  gage  locomotives. 
2-9x14  Vulcan  36'  gage  locomotives. 
1-9x14  Dickson  36' gage  locomotive. 

JAS.  S.  BRADEN 
26  Cortlandt  St.,  New  York 


GO  Day  Clocks 


Prentiss  clock:;  are  the  only  60 
day  clocks  manufactured  in 
the  world,  and  keep  perfect 
time  thioughout  their  long 
run.  They  a'C  accurate,  dur- 
able .ind  reliabV  and  will    last 

a  life  tim''.  Alao  F^ylng- 
p«A.  Electric,  Syn- 
chro n  I  x  e  d  »  n  d 
Wmlchman'm  clockm, 

Soad  tor  Cat&loi^e  No.  67, 


Prmtlss  Clock  Improvement  Co. 
Oept.  6.  92ChambflriSt..  N.Y. 


FOR  SALE 

A  Ransome  and  a  Chicago 

CONCRETE  MIXER 

with  Engines  and  Boilers 

9x15  Blake  CRUSHER  » 

No.  3  McCully  OVRATORV  CRUSHER 


AIR  COMPRESSORS: 


24   X  24i  X  30    IngcrsoU 
8x8x8 
10   X  10   X  10 
14)  X  I4i  X  18    Rand 
13J  X  22   X  22    Norwalk 


CONTRACTORS'  EQUIPMENT 
ENGINES,    BOILERS,    CRUSHERS 

H.  L.  SHOCK.  330  Drexel  BMr..  Philadelphia. 


FOR  SALE 
STEAM  ROAD  ROLLER 

10-ton  Buffalo-Pitts 
In  perfect  condition 

Has  been  used  4  months  on  a  gentleman's 

Country  Estate. 
For  parllcuLira  Address  P.  O.  Boi  6".  Far  Hills,  N.  J 


THERE    IS  A  DIFFERENCE 

in  material,  promptness  oi  ship- 
ment and  in  price  between  our 
goods  and  some  others.  We  carry 
a  large  stock  and  would  like  to 
submit  prices  and  specifications  of 
Cross  Arms,  Pins  and  Brackets; 
Electrical  Mouldings-Poplar,  Oak 
and  Chestnut  Lumber.  We  are 
also  dealers  in  machinery  and  mill 
supplies. 

WRITE  US  TODAY. 
CENTRAL  MFG.  COMPANY 

Chattanooga,  Tenn. 


V7ELLS 
LIGHT 


Wells  Llglit  Mfg.  Co. 

c;a  WashinjEton  St. 

NEW  YORK 


If  you  want  to  buy 

TOOLS     . 
SUPPLIES  or 
MACHINERY 

Send  us  a  postal  card  and  we  will  notify  the 
leading  dealers  or  manufacturers.  We  have 
unexcelled  facilities  for  helping  those  who 
are  in  the  market  for  anything. 

ENGINEER  ING-CONTRACTINQ 

355  Dtarhorn   St..  Chii.-»;:o 


Artesian  Well 
Water  Supply 

Totens  and  CUiri.        TeM  TioHnot 
forFoundaiiona  and  EletaUnShaflM 

DAVID   OARVEY 

so  Bruadwmy        NEW  YORK 


TEST    BORINGS 

for  Foundations,  Etc. 

ARTESIAN  WELLS,  DRIVEN  WELLS. 
PU.MPING    APPAR.\TUS 

J.  E.  Feeley  &  Company 

43  South  Market  Street.  BOSTON 

<''\'\  fir   Bnifnau-1 


■  r  ^STA  S  LI  SM  E  3"" 


YOUNG  &  SONS 


nn  ENOIN'KERINO  MrXlNG  AM)  SH 
SURVEYLN'G  INSTRl •— ^^ 


PHILADELPHIA 


L  M.  PRINCE,  'c°i»N 


SURVEYORS' ^i  ENGINEERS' 

Jransits,  Levels, 

Compasses, 

Chains,  Tapes,  Etc. 

Drawing  InstramenU, 
Paper,  Etc. 

Field  Books.  India  Ink, 
Brushes,  Etc. 

Catalogue  on  Request. 

WEST  4th  STREET, 
CINNATI,  OHIO 


FOR  SALE 

0  Western  Dump  Wagons,  X'/^ 

yard S  57.50 

4  Western  2-yard  Dump  Cars, 

36"  gauge 45.00 

9  Western  1 H  yard  Dump  Cars    35.00 

12  Western  1%  yard  Dump  Cars    35.00 

1  Western   Grader   (used    two 

months)        625.00 

1   L.-imbert  Hoist  Engine      .     .    300.00 

1  1   K.    &    J.    2-yard   30"    gauge 

Dump  Cars  '     .     .     .      42.00 

1  Case    Traction    Engine,  20 

H.  P 1,400.00 

Write  us  for  anything  you  may  be  needing  in 
the  line  of  Contractors'  equipment. 

The  American  Trading  Company 

M.\RIO\.  OHIO 


Every  Train    a 
Two-Hour  Train, 


'  a.  III.  to  C  p.  m. 


To  PHILADELPHIA 

New  Jersey  Central 


Train  Every  Hour 
on  the  Hour 

Lemre  W.  3.1  St.  lu  ininiKett  In-lore  the  hoar 
fstitlonjWEST  211)  ST.  KXrElI.E.ST       , 

LIBEBTT   ST.  DIN  ISO  SERVICE  1 


TLEASIi  tell  our  advcnisers  WHFRl- 


saw  tlu'ir  .idvertisement 


October  9.  1907. 
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Engineering-Contracting 

A  Weekly  "Methods  and  Cost"  Journal 
for    Civil    En^'ineers   and    Contractors. 

WITH    WHICH    IS   COMBlNEn 

ENGINEERING   WORLD 

and 

CONTRACT  NEWS 

Published  every  Wednesday  by 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 

(NOT  INC.) 

355  Dearborn  Street,  Chicago 
Telephone  Harrison  6750 
New  York  Office:    13-21  Park  Row- 
Telephone  5613  Cortlur.dt 
Boston  Office:     170  Summer  Street 
Telephone  5682-4  Main 

HALBERT  P.  GILLETTE    .     .    Managing  Editor 
DAXIEL  J.  HAUER." 
CHAS.  S.  HILL. 
C.  T.  MURR.\V. 
F.  A.  SMITH. 

MYRON  C.  CLARK Manager 

A.  B.  GILBERT     ....     Advertising  Manager 


SUBSCKIPTIOX  RATES  (Payable  in  Advance):— 
$2.00  a  year  {62  issues)  in  Uiiiicd  States,  Cuba,  Mex- 
ico. Alaska,  'await,  Guam,  Porto  Rico,  Philippine 
Islands.  Repub..c  of  Panama,  Canal  Zone  and  Island 
of  Ttituila. 

$2.50  a  year  {53  issues)  to  Dotnfnion  of  Canada. 
S3  00  a  year  {53  issues)  to  all  other  countries. 

AIA'ERTISING  RATES  sent  on  application. 

Entered  as  second-class  mail  matter  at  the  Post  Office 
at  Chicago.  111. 
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Suggestions  for  Back  Filling  Trenches. 
On  another  page  of  this  issue  we  print  a 
paper  by  Mr.  George  C.  Warren  on  back 
filling  trenches  in  city  streets.  Mr.  Warren 
is  correct  in  his  criticism  of  the  manner 
of  doing  this  work,  and  thousands  of  dol- 
lars of  valuable  pavements  have  been 
ruined  by  the  settlement  .of  earth  in 
trenches,  when  a  few  dollars  spent  in  com- 


pacting the  material  in  tlic  trench,  would 
have  prevented  this  waste. 

To  remedy  this  evil  Mr.  Warren  sug- 
gests paying  for  trench  work  on  the  basis 
of  the  number  of  units  of  work  done,  rath- 
er than  on  a  unit  of  a  lineal  foot  of  pipe 
work  and  trench  together.  This  sugges- 
tion is  to  be  commended.  Better  work  is 
always  obtained  and  economical  prices  se- 
cured by  letting  work  by  units  of  each  class 
of  work,  rather  than  by  lumping  together 
a  number  of  different  kinds  of  work,  and 
letting  it  for  a  lump  sum,  whether  this 
lump  sum  is  for  the  entire  job,  or  for  a 
section  or  unit  of  the  completed  work. 

Why  should  the  cost  of  materials,  the 
digging  of  earth  and  rock,  shoring,  pipe 
laying  and  numerous  other  kinds  of  work 
1)C  paid  for  under  one  head,  when  each 
can  be  paid  for  separately,  and  only  the 
amount  of  each  material  used  or  each  unit 
of  work  actual  done  be  paid  for?  Such  a 
method  is  far  more  flexible  in  that  it  per- 
mits a  modification  of  the  plans  or  methods 
to  suit  the  conditions  encountered.  More- 
over, it  results  in  fairer  contract  prices. 

Contractors      Should      Be      Protected 

Against    Debts    Contracted    for 

Employees. 

Mr.  F.  H.  Xewell.  director  of  the  Re- 
clamation Service,  in  his  report  has  the  fol- 
lowing to  say  regarding  laborers  working 
for  his  department : 

"One  of  the  most  serious  and  complex 
problems  with  which  the  engineers  have 
had  to  deal  has  been  that  of  labor.  As  a 
rule  the  pay  roll  on  the  Gunnison  project 
contain  800  or  900  names  a  month,  while 
the  number  of  men  actually  employed  at 
one  time  probably  does  not  exceed  450. 
This  condition  has  confronted  the  contrac- 
tors as  well  as  the  engineers  who  are  di- 
recting the  work  carried  on  by  force  ac- 
count. The  contractors  have  been  obliged 
to  ship  most  of  the  laborers  from  the  large 
centers  and  in  many  cases  the  men  do  not 
work  long  enough  to  repay  the  money  ad- 
vanced  for  their  transportation   expenses. ' 

One  of  the  greatest  troubles  that  con- 
tractors have  with  laborers  is  that  men- 
tion in  the  last  part  of  the  paragraph,  the 
"skipping  of  transportion,"  as  it  is  termed 
in  camps.  In  carrying  on  heavy  construc- 
tion work  in  the  country  it  is  never  pos- 
sible to  obtain  enough  laborers  from  the 
local  sources,  and,  even  where  it  is  possi- 
ble to  get  a  large  number  of  men,  they  are 
usually  not  accustomed  to  the  work,  and  a 
large  per  cent  will  not  stay  on  the  job  long 
enough  to  learn  and  become  endured  to  the 
work. 

Consequently  the  contractors  must  go  to 
the  laboring  centers  and  carry  men  from 
them  to  their  various  jobs.  The  contractor 
must  ordinarily  pay  agents  to  collect  the 
men  for  him.  In  some  cases,  in  order  to 
carry  men  from  one  state  to  another  he 
must  pay  a  license.  Then  the  men  must 
be    fed    on    the    trip,    their    transportation 


charges  paid,  and  after  arriving  at  the 
work  the  laborer  must  be  furnished  bed- 
ding, often  shoes  and  clothing  to  lit  him 
for  work,  and  must  be  given  food  while 
he  works  and  pays  the  debts  he  has  con- 
tracted. 

For  any  board  furnished  the  man,  he 
can  be  legally  held,  but,  for  the  other 
money  spent  on  him,  the  contractor  has  no 
means  of  recovering,  except  by  keeping 
close  watch  on  liim.  Contractors,  through- 
out the  country,  annually  lose  thousands  of 
dollars  through  the  desertion  of  men  whose 
transportation  they  have  paid.  If  contrac- 
tors attempt  to  hold  the  men  by  guarding 
them,  and  thus  prevent  them  from  "skip- 
ping their  transportation"  they  are  liable 
to  be  arrested  for  peonage. 

This  is  a  condition  that  exists  on  much 
government  work,  as  well  as  on  private 
contracts,  and  as  most  men  are  taken  from 
one  state  to  another,  it  has  become  an  in- 
terstate matter.  It  is  a  subject  for  Con- 
gress to  handle  and  make  such  laws  that 
will  protect  both  the  contractor  and  the 
laborer.  Now  that  Director  Newell  has 
called  attention  to  the  subject  it  would 
seem  an  opportune  time  to  better  these  con- 
ditions. This  is  one  of  the  many  sub- 
jects that  the  American  Society  of  Engi- 
neering-Contractors  will  have  to  consider. 


The  First  Great  Engineer. 
Engineering  is  the  science  that  trans- 
mutes the  luxuries  of  yesterday  into  the 
necessities  of  to-day.  The  greatest  agent 
in  this  transmutation  is  the  railway.  Hence 
the  first  great  engineer  must  have  been  the 
man  who  made  the  railway  possible.  That 
prehistoric  fellow  who  cut  two  discs  from 
a  log  and  fitted  an  axle  through  their  cen- 
ters was  entitled  to  the  basic  patent  on 
mechanical  locomotion.  He  was  the  first 
great  engineer.  Others  have  fashioned 
flanges  upon  the  wheels  and  have  provided 
rails  for  them  to  roll  upon,  but  they  might 
almost  be  called  doers  of  the  obvious  thing 
The  thing  that  was  not  obvious  was  the 
wheel.  Still  others  have  added  pneumatic 
tires  and  ball  bearings  to  wheels,  but  the 
rolling  disc  and  axle  constitute  the  orig- 
inal entity,  to  which  the  rest  are  mere 
plusses.  Were  a  patent  on  the  wheel  ii\ 
force  to-day,  the  royalty  that  its  owner 
could  exact  would  dwarf  all  existing  stan- 
dards of  giant  wealth.  Before  the  inven- 
tion of  the  wheel,  burdens  were  carried  on 
the  backs  of  beasts  and  men,  and  every  step 
that  was  taken  involved  lifting  the  burden 
against  the  force  of  gravity.  A  walking 
animal  moves  on  levers.  The  front  leg 
serves  as  a  lever,  with  its  fulcrum  on  the 
ground,  supporting  a  load  in  the  air,  while 
the  rear  leg  is  the  power  shoving  upward 
against  the  load.  The  front  leg  revolves 
into  a  vertical  position,  and  then  begins  to 
fall  forward.  There  is  a  repeated  rising 
and  falling  of  the  whole  body  of  a  walk- 
ing creature.  A  man's  body  rises  about 
one  and  seven-tenths  of  an  inch,  or  one- 
scvontli  of  ,T   fnnt.  every  step  he  takes.     \ 


Copyright,  1907.  by  the  Myron  C.  Clark  Publishing     Co.     All  rights  of  republication  reserved. 


.•o8 


ENGINEERING-CONTRACTING 


Vol.  XXVIII.     No.  15. 


Iniiulrcd  steps  in  .1  niiiuilc  carry  him  for- 
ward only  two  hiindrcci  and  si.xty  (cct.  If 
lie  weighs  one  hundred  and  fifty  ponnds. 
his  body  is  Hfted  one  hundred  times  a  dis- 
tance of  one-seventh  of  a  foot  each  time, 
so  that  he  hfts  his  own  weight  fourteen 
feet  vertically,  and  therefore  docs  2.100 
foot-pounds  of  work  in  the  minute,  mere- 
ly in  overcoming  gravity.  This  same  en 
ergy  expended  by  a  motor  rolling  on  raih 
would  transport  the  150-pound  man  at 
least  twelve  times  as  far  as  he  transports 
himself  when  walking.  Such  is  the  crudii\ 
of  the  walking  machine. 

What  line  of  thought  led  the  first  great 
engineer  to  make  his  wonderful  invention 
of  the  wheel?  Did  he  start  by  observing 
the  ease  with  which  a  fallen  log,  or  a 
round  stone,  can  be  rolled  along?  .-Knil 
when  he  had  fashioned  his  first  rough 
wagon,  was  he  cursed  by  the  labor  unions 
of  his  day?  Did  they  not  argue  that  wheel' 
were  sure  to  displace  legs,  and  thus  put 
the  owners  of  the  legs  out  of  a 
job  as  burden  carriers?  Did  they 
not  protest  against  the  wheel,  and,  per- 
hap.s,  persecute  its  inventor?  Does  this 
thought  seem  fantastic?  Listen.  In  the 
year  1601,  because  the  boatmen  on  Eng- 
lish rivers  were  sufTtring  from  a  fallins 
off  in  their  business,  a  bill  was  presented 
in  Parliament  "to  restrain  the  excessive 
use  of  coaches."  One  Taylor,  a  gondolier 
poet  of  the  Thames,  wrote  four  lines, 
which  should  be  framed  and  hung  in  every 
hall  where  labor  unions  meet: 

"Carroaches,    coaches,   jades   and    Flanders 

marcs 
Doe  rob  us  of  our  shares,  our  wares,  ou" 

fares. 
Against   the   ground    we   stand   and   knock 

our  heels 
Whilst  all  our  profit  runs  away  on  wheels." 


The  total  expenditures  for  public  roads 
in  the  United  States  in  1904  amounted  to 
$79,771,418. 


The  national  advisory  board  on  fuels  and 
structural  materials,  which  is  co-operating 
with  the  technologic  branch  of  the  U.  S. 
Geological  Survey,  will  hold  its  annual 
meeting  at  the  Jamestown  Exposition  Oct. 
25  and  26.  This  board  will  examine  and 
review  the  operations  of  the  various  testing 
plants  of  the  technologic  branch  for  the 
past  year  and  will  outline  the  tests  of  fuels 
and  structural  materials  for  the  ensuing 
year. 


According  to  a  report  from  the  U.  S. 
Consul  at  Kingston,  Ont.,  there  is  a  heavy 
drop  in  prices  of  second-grade  horses  in 
the  Canadian  horse  market.  The  cheaper 
grade  of  horses  has  seriously  depreciated 
in  value.  Good  horses  are  in  demand  and 
bring  good  prices,  but  second-grade  horses 
are  down  in  price.  Horses  that  sold  for 
$100  to  $125  last  spring  are  now  selling 
for  $50  and  $Co  each. 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  con- 
structini;  concrete  and  reinforced  concrete  structures.  It  will 
cover  the  selection,  testing  and  proportioning  of  concrete 
materials;  laboratory  tests  of  concrete;  concrete  mixing,  trans- 
portation and  placing;  fabrication  and  placing  of  reinforce- 
ment, and  form  construction  and  erection.  It  will  also  contain 
articles  on  new  and  interesting  developments  in  the  design  of 
reinforced  concrete. 


A  Coffer  Dam  Built  of  Reinforced 
Concrete. 

In  a  discussion  on  foundations  at  the 
last  annual  meeting  of  the  American  Soci- 
ety of  Civil  Engineers  Mr.  C.  M.  Morssen 
gave  a  brief  description  and  some  cuts  of  a 
reinforced  concrete  coffer  dam  used  for  a 
bridge  abutment   in   Austria. 

A  coffer-dam,  30  by  12  ft.  in  section,  and 
15  ft.  high,  was  built  above  the  ground,  in 


(ietinite  length,  the  work  may  be  carried 
on  steadily,  as  no  cessation  is  necessary 
from  time  to  time  to  lengthen  the  pipe,  as 
is  the  case  with  other  systems. 

(2)  Absolute  safety  for  the  workmen. 

(3)  The  motor's  vibrations,  combined 
with  the  great  weight  of  the  coffer  dam, 
ensure  a   regular  settling  of  the  dam. 

(4)  The  walls  of  the  coffer-dam,  being 
re-enforced,  act  as  very  strong  beams,  and 
when  big  stones,  wooden  timbers,  or  pipes. 
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Reinforced    Concrete    Coffer    Dam  Built  to  Carry  the   Middle  Pier 
of    a    Reinforced    Concrete    Bridge. 


which  it  was  to  settle  down.  Tiic  water 
was  taken  out  by  a  centrifugal  pump,  which 
removed  2  cu.  yd.  per  min.  This  pump 
was  driven  by  an  electric  motor  erected  on 
top  of  the  coffer-dam.  The  dam  was  low- 
ered by  excavating  inside  of  it.  the  vibra- 
tion of  the  motor  in  the  coffer-dam  prov- 
ing of  .great  assistance  in  working  it  down. 
The  advantages  of  this  systeru  are : 

( I )  .A  coffer-dam  of  the  proper  dimen- 
sions and  of  the  same  height  as  the  depth 
to  which  it  is  to  be  sunk,  can  generally  be 
built  above  the  ground.  The  motor,  pump, 
and  suction  pipe  being  fixed  on  top  of  the 
strutturc.  and   the  suction   pipe  being  of  a 


arc  encountered,  an  aperture  can  be  made 
under  the  wall  of  the  dam  without  injuring 
it.  thus  permitting  the  removal  of  the  ob- 
struction. .After  the  dam  has  been  sunk 
to  the  required  depth  it  is  filled  with  con- 
crete and  thus  forms  a  very  solid  founda- 
tion. 

The  general  arrangements  are  shown  in 
the  accompanying  cut. 


The  Ministerio  de  Fomento,  Madrid, 
Spain,  is  asking  tenders  for  the  construc- 
tion of  the  Algeciras  Harbor  Works,  esti- 
mated to  cost  over  $2,000,000. 


October  y.  1907. 

Methods  and  Cost  of  Erecting  a  6-Story 
Reinforced  Concrete  Building. 

In  this  article  we  shall  give  the  cost 
of  labor  and  materials  required  to  erect 
a  six-story  building  of  reinforced  concrete. 
The  costs  cover  the  concrete  only,  and  do 
not  include  the  cost  of  the  walls,  which 
were  of  brick,  nor  of  the  partitions,  which 
were   of   tile. 

The  building  was  91x112  ft.,  and  each 
floor  was  supported  by  56  reinforced  con- 
crete columns  squared  and  9  ft.  high.  The 
columns  were  spaced  16  It.  c.  to  c,  as 
shown  in  Fig.  I,  and  supported  beams 
10  x  ID  ins.,  w  ith  an  intermediate  beam 
5  X  ID  ins. 

Forms.  Figure  2  is  a  horizontal  cross- 
section  of  one  of  the  forms  for  a  column. 
The  boards  are  of  i>4-in.  stuff  surfaced 
on  one  side.  The  four  boards  ^re  held  to- 
gether by  yokes,  spaced  2  ft.  apart.     ELch 
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Fig.    1 — Sketch     Showing     Spacing     of 
Columns  and  Girders. 


yoke  consists  of  a  pair  of  2  x  4's.  held  to- 
gether by  two  5^-in.  rods  and  two  1x6- 
in.  pieces  directly  over  these  rods.  These 
I  X  6-in.  pieces  are  nailed  to  the  2  x  4's, 
with  8d  nails,  the  heads  of  which  are  left 
projecting  so  that  they  can  be  easily  pulled 
out  when  the  forms  are  to  be  stripped 
from   the  concrete  columns. 

Resting  on  these  column  forms  are  the 
forms  for  the  concrete  beams,  shown  in 
Fig.  3.  which  is  a  cross-section  through 
Fig.  I.  on  the  line  A  B.  Half  way  be- 
tween the  column  forms,  each  beam  form 
is  supported  by  33x4  post,  on  the  top 
of  which  is  nailed  a  head  block  (4  x  4  x 
12  ins.),  and  the  bottom  of  which  rests 
on  a  wedge.  The  wedge  is  knocked  out 
when  the  forms  are  to  be  removed.  The 
planks  used  in  the  forms  for  the  beams  are 
of  I'-j-in.  stuff  surfaced  on  one  side,  and 
the  bottom  pknk  is  screwed  (not  nailed) 
to  the  two  side  planks  with  .J-is  x  4-in.  lag 
screws  spaced  28  ins.  apart.  To  the  side 
planks  are  nailed  i  x  4-in.  cleats  which 
support  the  ends  of  the  3  x  4-in.  stringers, 
which,  in  turn,  support  the  i  x  6-in.  floor. 
The  stringers  are  28  ins.  c.  to  c,  and  the 
floor  planks  are  not  nailed  to  them,  neither 
are   the    stringeis    nailed    to    anything.      It 
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will  be  seen,  therefore,  that  these  forms 
are  quickly  taken  apart,  and  with  very 
little   injury   to   the   lumber. 

The  lumber  required  for  one  floor  91  x 
112  ft.,  or  I0.2CO  sq.  ft.  of  floor  area,  is 
as  follows : 

Ft.  B.  M. 

Lumber    for    columns g.ooo 

Lumber    for    10  x  lo-in.    beams 7,600 

Lumber    for  5  x  lo-in.  beams... 2,700 

Intermediate    3  x  4-in.    posts i.ooo 

Lumber  for  floor  (i  x  6-in.  stuff)..  9,000 
Lumber   for   stringers    (3  x  4-in.)  . . . .  4.500 

Total     33.80C' 

In  round  numbers  this  is  35.000  ft.  B.  M. 
for  lo.coo  sq.  ft.  of  floor  area,  or  3.5  ft. 
B.   M.  per  sq.   ft. 

For  this  six-story  building  enough  forms 
were  provided  to  erect  two  complete  floors. 
Then  the  forms  on  the  lower  floor  were 
removed  and  carried  up  above  the  next 
floor  and  erected  again.  Thus  the  lumber 
was  used  three  limes,  and  it  was  still  in 
good  condition  for  further  work. 

With  carpenters  at  $3.50  for  8  hours, 
the  forms  were  framed  ready  for  erection 
at  $4  per  i.ooo  ft.  B.  M.,  due  to  the  sim- 
plicity of  the  design,  but  this  did  not  in- 
clude the  cost  of  erecting  the  forms.  The 
lumber  framed  ready   10   erect  cost : 

Per  M. 

Lumber     $26.00 

Labor  of  framing 4.or) 

Total     $30.00 

Since  the  lumber  was  used  three  times, 
we  have  $30-^3  =  $10,  to  charge  against 
each  thousand  feet  board  measure  needed 
to  encase  the  concrete  on  a  floor.  We  have 
seen  that  there  were  nearly  34.000  ft.  B.  M. 
per  floor,  hence  the  cost  for  lumber  ready 
for  erection  was  $340  per  floor.  There 
were,  as  we  shall  see  presently,  200  cu. 
yds.  of  concrete  per  floor  (including  col- 
umns, etc.),  hence  the  cost  was  $340-^-200 
=  $1.70  per  cu.  yd.  for  lumber. 

It    took    a    gang   of    five    laborers   seven 
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ft.    B.    M.    handled,    or   $1.20   per    cu.    yd. 
of  concrete. 

Concrete  Quantities. — The  concrete  floor 
slabs  were  3'/2  ins.  thick,  and  the  floor 
area  was  10,200  sq.  ft.  per  floor.  The  size 
of  the  beams  and  columns  has  already 
been  given.  In  round  numbers  the  yard- 
age of  concrete  per  floor  was  as   follows : 

Cu.  yds. 

Floor,  i'/i  ins.  thick no 

Beams,  10  x  10  ins 40 

Beams,  5  x  10  ins 20 

Columns,    15x15   ins.    (average) 30 

Total    per    fliior 200 
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Fig.  2 — Details  of  Column  Form. 

A  concrete  mixer,  a  hoist,  and  a  gang  of 
fourteen  men  mi.xed  and  placed  the  con- 
crete (200  cu.  yds.)  in  seven  days,  which, 
at  $2  per  day  for  laborers,  is  a  trifle  more 
than  $1  per  cu.  yd. 

Steel  Quantities. — In  each  of  the  10  x  10- 
in.  beams  there  are  four  i-in.  round  rods, 
two  straight  rnd  two  bent;  and  stirrups, 
]-i  X  l-in..  spaced  5  ins.  apart  at  the  ends 
of   the  columns  and    15   ins.  at   the  center. 
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Fig.  3 — Cross  Section   on   A   B.  Showing     Floor    Form     Construction. 


days  to  tear  down  and  carry  up  the  lornis 
for  the  next  floor,  at  $2  per  day.  or  $70 
per  floor,  which  is  practically  $2  per  1,000 
ft.  B.  M.  handled,  or  $0.35  per  cu.  yd.  of 
concrete. 

It  took  a  gang  of  ten  carpenters  seven 
days  to  erect  these  forms,  which,  at  $3.50 
per  day.  is  $245  per  floor,  or  $7  per  1,000 


In  each  5  x  ic-ni.  beam  there  is  half  as 
much  steel  as  in  a  10  x  lo-in.  beam.  The 
3!^-in.  floor  slabs  are  reinforced  with  ^- 
in.  rods,  spaced  5  ins.  apart,  and  two  cross 
rods  in  7-ft.  prnel.  There  are  four  rods 
in  each  column,  averaging  I  in.  in  diame- 
each ;  heavier  rods  being  used  on  the 
lower  floors  and  lighter  rods  on  the  upper 
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floors.      In    rouiul    nnnibcrs    ilic    steel    rc- 
(liiired  fur   each   lluor   was  as   follows: 

Pounds. 

Sleel   rods  in   lo  .\  lo-in.  beams 16,200 

Steel  rods  in  5  .\  to-in.  beams 4,000 

-Steel  stirrups  in  beams 3.000 

Steel   rods    in    floor   slabs 3,800 

Steel   rods   in  columns 1,400 

Total   per   floor 28,400 

This  is  ec|uivalent  to  142  lbs.  of  steel  per 
cu.  yd.  of  concrete,  or  about  i  per  cent 
of  the  total  volume  of  reinforced  concrete 
is  steel.  The  steel  in  the  beams  was  about 
3  per  cent. 

That  enough  steel  was  used  is  shown 
by  the  fact  that  a  test  load  of  450  lbs.  per 
sq.   ft.   wrs   safely   borne  by  the  floor. 

It  required  a  gang  of  five  laborers  seven 
days,  at  $2.25  a  day,  to  bend  and  place  the 
steel  for  each  floor,  or  $86  labor  on  28,400 
lbs.  of  steel.  This  is  equivalent  to  0.3  ct. 
per  lb.,  or  45  cts  per  cu.  yd.  of  concrete. 

Siifiiiitary  of  Cost. — Summarizing  we 
have  the  following  cost  per  cubic  yard  of 
concrete  in  the  columns  and  floors  of  this 
building: 

Per  cu.  yd. 

142  lbs.  steel  at  2;'2  cts $  3.55 

I  bbl.  cement   2.50 

r  cu.  yd.  gravel 1. 10 

'A  cu.  yd.  sand 0.55 

170  ft.  B.  M.  lumber  reach-  to  erect 

at  $10   (1/3  of  $30) 1.70 

170  ft.  B.  M.  torn  down  at  $2. 0.35 

170   ft.    R.    M.   erected   by   carpenters 

at  $7   1.20 

Mixing  and  placing  concrete 1.00 

Shaping   and   placing   steel 0.45 

Superintendence     0.25 

Total    $12.65 

It  will  be  noted  that  the  cost  of  the 
steel  forms  a  very  large  percentage  of  the 
totsl  cost.  Had  concrete  side  walls  been 
erected,  the  amount  of  steel  per  cubic  yard 
would    have   been    considerably    reduced. 

A  word  of  explanation  with  regard  to 
the  item  of  lumber  is  desirable,  due  to  the 
danger  01  confusion  that  arises  from  the 
fact  that  the  lumber  was  used  three  times. 
If  the  lumber  had  been  used  only  once,  it 
would  have  required  170  ft.  B.  M.  per 
cu.  yd.  of  concrete,  at  $30  per  M.  But, 
since  it  was  used  three  times,  we  have 
called  it  170  ft.  B.  M.  at  $10  per  M.  An- 
other way  of  treating  the  problem  is  to 
divide  the  170  ft.  B.  M.  by  3.  giving  57 
ft.  B.  M.,  which  is  the  actual  quantity  of 
lumber  per  cubic  yard,  and  which  multi- 
plied by  $30,  gives  the  same  $1.70  per  cu. 
yd.  We  prefer  not  to  summarize  the  re- 
sult in  this  latter  manner,  due  to  the  fact 
that  it  is  always  advisable  to  record  the 
cost  of  the  labor  of  taking  down  and 
erecting  the  forms  in  terms  of  the  thou- 
sand feet  board  measure  handled.  Now, 
on  this  work,  there  were  170  ft.  B.  M. 
handled  for  every  cubic  yard  of  concrete, 
and  it  cost  $9  per  M.  to  handle  it  ($2  to 
take  it  down  plus  $7  to  put  it  up  again V 
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It  i>  more  consistent,  therefore,  to  record 
the  number  of  feet  B.  M.  handled  per 
cubic  yard  of  concrete  and  to  multiply  this 
number  of  feet  by  the  cost  per  M.  of  lum- 
ber divided  by  the  luimber  of  times  it  was 
used. 

It  is  also  desirable  to  keep  the  cost  of 
framing  the  lumber  separate  from  the  cost 
of  erecting  it;  for  the  framing  is  done  only 
once,  whereas  the  erecting  of  the  lumber 
occurs  several  times— three  in  this  case. 
The  low  cost  of  framing  is  due  to  the 
simplicity  of  the  design,  and  to  the  fact 
that  no  large  panels  were  made.  The 
forms  were  taken  entirely  apart  each  time 
they  were  moved,  which  greatly  facilitated 
moving  them.  Moreover,  no  attempt  was 
made  to  secure  absolutely  water-tight 
forms.  The  leakage  of  mortar  is  so  slight 
as  to  be  inappreciable,  even  in  forms  that 
show  light  through  the  cracks.  There  is 
a  great  deal  of  money  uselessly  expended 
in  most  form  work,  in  planing  the  boards, 
and  puttying  up  cracks  so  as  to  secure 
water-tight    joints. 


A  Method  of  Painting  Concrete  Surfaces. 
.\n  article  in  "Hardware  Trade"  gives 
the  following  directions  for  painting  com- 
crete  or  cement  surfaces:  Slack  one-halt 
liu.shel  of  fresh  stone  lime  in  a  barrel,  and 
add  in  all  25  gals,  of  water:  when  slaked, 
and  cold,  add  6  gals,  of  the  best  cider  vine- 
gar and  5  lbs.  of  best  dry  Venetian  red. 
Now  mix  well  and  then  strain  through  a 
fine  wire  strainer.  Use  it  when  about  the 
consistency  of  thin  cream.  Give  the  ce- 
ment surface  a  coat  of  this,  and  after 
standing  a  day  or  so  apply  a  coat  of  red 
lead  and  linseed  oil  paint.  After  this  has 
dried  you  may  paint  the  surface  any  color 
you  wish.  Some  jobs  require  two  coats  of 
paint  over  the  red  lead  paint.  In 
this  case  make  the  second  coat  of 
paint  serve  as  filled  and  paint  both.  Thi^ 
second  coat  may  be  made  with  plaster  of 
Paris  and  oil,  of  the  consistency  of  but- 
termilk. Then  break  up  some  white  lead 
and  oil  to  make  a  paint  the  same  consis- 
tency as  the  plaster  paint.  Now-  take  equal 
parts  of  each  of  the  two  mixtures  and 
"box"  them  together,  and  thin  to  a  work- 
ing consistency  with  turpentine.  This  sec- 
ond coat  should  be  applied  as  heavy  as 
possible,  or  as  heavy  as  you  can  spread 
it  well.  After  this  coat  is  dry  apply  your 
next  and  finishing  coat  of  paint,  which 
should  be  quite  glossy,  or  about  as  you 
would  for  the  last  coat  on  woodwork  out- 
side. The  object  in  giving  it  this  plaster 
paint  is  to  prevent  the  running  and  wrin- 
kling of  the  paint  where  considerable  paint 
is  to  be  applied  to  the  surface.  And  it 
must  be  made  to  dry  quickly,  so  that  you 
will  not  likely  give  the  finishing  coat  be- 
fore the  second  coat  is  dry  enough,  for  if 
you  do  that  there  will  be  blistering  or 
cracking.  Observe  particularly  that  no 
pl.Tsti  r  is  to  go  in  the  last  or  finishing  coat. 
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Method  of  Underpinning  the   Founda- 
tion of  Buildings. 

In  a  discussion  on  foundations  at  the  last 
annual  meeting  of  the  American  Society  of 
Civil  Engineers  Mr.  J.  C.  Meem  contrib- 
uted the  following  on  underpinning  the 
foundations  of  buildings  in  Brooklyn, 
N.  Y.: 

In  underpinning  the  buildings  along  the 
line  of  the  Rapid  Transit  Subway  in 
Brooklyn,  it  was  sometimes  necessary  to 
go  to  a  depth  of  40  ft.  below  the  curb  line, 
the  lower  4  ft.  being  sand  below  the  level 
of  mean  high  water.  The  method  pursued 
in  all  cases  was  to  cut  out  sufficient  brick- 
work on  each  side  of  the  pier  to  be  under- 
pinned just  above  the  floor  level  and  insert 
needle-beams  (generally  20-in.  80-lb.  I- 
beams,  18  ft.  long)  in  sufficient  numbers  to 
carry  the  load.  These  were  wedged  up 
from  a  cross-blocking  of  heavy  timbers, 
and  cross-needle-beams  were  set  into  re- 
cesses cut  in  the  piers,  a  middle  beam  be- 
ing put  through  a  hole  cut  in  the  pier  when 
necessary.  These  beams  were  cemented 
and  wedged  to  an  absolute  bearing,  and 
were  then  grouted  in  so  as  to  form  prac- 
tically a  component  part  of  the  pier. 

An  excavation,  about  8  by  8  ft.  square, 
was  then  made  under  the  foundation  to  a 
depth  of  about  4  ft.,  and  supporting  chains 
were  inserted  to  carry  the  hanging  portion 
of  the  foundation,  A  6  by  6-ft.  pit  was 
then  box-sheeted,  that  is,  horizontal  sheet- 
"  ing  was  used  and  set  in  by  the  well-dig- 
ger's method.  Cement  was  used  in  the 
back  of  the  sheeting  to  insure  filling  all 
spaces,  and  holding  the  upper  strata  of 
loose  sand  in  place.  As  soon  as  water  level 
was.  reached,  interlocking  steel  sheet-pil- 
ing, about  S  ft.  6  in.  long,  was  set  up  inside 
the  pit  in  a  5  by  5-ft.  square  and  driven 
down  till  its  top  was  within  6  in.  of  the 
water  level ;  then,  without  pumping,  the 
sand  was  cleaned  out  to  a  depth  of  4J2  ft. 
and  concrete  was  deposited  through  a  chute 
until  the  pit  was  filled  to  about  i  ft.  above 
the  water  line.  Dowels  of  boulders  or  rods 
were  left  projecting  from  this  in  order  to 
give  a  bond  for  the  upper  portion  of  the 
pier.  As  soon  as  the  concrete  had  partially 
set,  the  remainder  of  the  pier  was  filled  in 
to  within  about  4  in.  of  the  foundation 
level.  After  setting,  this  was  grouted  in 
with  semi-liquid  mortar,  care  being  taken 
to  fill  every  possible  void  by  ramming  and 
packing  the  grout  well  under  the  founda- 
tion. After  about  5  days  the  beams  were 
removed,  a  few  at  a  time,  and  the  holes  in 
the  brickwork  were  replaced  with  new  ma- 
sonry. 


In  view  of  the  enormous  forestry  enter- 
prise in  the  three  eastern  provinces  of 
Manchuria,  \"iccroy  Hsu  Shih-chang  is 
going  to  establish  a  school  of  forestry  for 
teaching  the  modern  methods,  so  as  to  pro- 
tect China's  interest  in  future.  The  pro- 
posed school  will  be  opened  in  Mukden 
shortly. 


October  9,  1907. 
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Earth  and  Rock  Section 


Note:  This  section  is  devoted  to  methods  and  costs  of  exca- 
vating earth  and  rock  and  building  embankments.  It  will 
cover  the  grading  of  roads  and  railroads,  diking  and  canal 
work,  dredging,  building  reservoirs  and  earth  dams,  sewer 
and  water  pipe  trenching,  quarrying,  etc. 


The  Cost  of  Hydraulic  Sluicing  a  High- 
way Embaukment. 

It  is  generally  supposed  that  the  method 
of  hydraulicking  earth  can  only  be  eco- 
noinically  used  where  the  yardage  to  he 
moved  is  quite  large.  This  is  an  erroneous 
impression.  If  the  situation  of  the  ex- 
cavation and  the  embankment  is  favorable 
for  hydraulicking,  together  with  an  avail- 
able water  supply,  sluicing  of  earth  can  be 
done  very  economically  even  with  a  very 
small  yardage.  This  is  made  evident  by 
iin  example  of  work  done  under  the  super- 
vision of  Mr.  \Vm.  G.  Fargo.  C.  E..  of 
Jackson,  Michigan. 

In  connection  with  the  building  of  a  dam 
in  Newaygo  county.  Mich.,  a  wagon  road 
had  to  be  changed.  .\  cut  was  to  be  ex- 
cavated and  an  embankment  made.  The 
cut  for  the  most  part  was  a  side  hill  cut, 
the  grade  descending  15  per  cent  toward 
the  river.  The  material  had  to  be  depos- 
ited 40  to  50  ft.  below  the  cut,  and  from 
100  to  500  ft.  distant.  In  all.  20,000  cu.  yds. 
were  sluiced:  but  a  record  of  the  cost  of 
only  the  first  3.C00  cu.  yds.  was  kept.  We 
are  thus  enabled  to  give  the  cost  per  cubic 
yard,  including  installation  of  plant  and 
other  items. 

For  this  work  there  was  installed  one 
3  in.  Gould's  rotary  fire  pumjp.  This  was 
set  up  on  the  river  bank,  and  a  3  in.  pipe 
Jine  run  up  the  bluff.  The  pump  was  driv- 
en by  a  30.  H.  P.  motor.  One  3  in.  hose 
and  a  l!<4-in.  nozzle  were  used.  The  trough 
for  transporting  the  earth  was  of  iron,  20 
ins  wide  with  5-in.  vertical  sides,  and 
was  laid  on  the  ground  as  the  work  pro- 
gressed upward  on  the  15  per  cent  grade. 
The  earth  was  held  to  the  slopes  of  the 
embankment  below  by  means  of  brush, 
poles  and  straw. 

The  nozzle  was  clamped  to  a  2  x  10 
plank,  about  12  ft.  long,  and  this  plank 
was  pivoted  to  a  standard  similar  to  the 
.iack  used  by  a  wagon  wheel  painter,  only 
heavier.  In  a  subsequent  issue  we  shall 
print  a  photograph  of  this  device.  With 
ihis  arrangement  one  man  handled  each 
nozzle,  and  was  assigned  one  helper,  for 
moving  hose  and  keeping  troughs  in  shape 
near  the  nozzle. 

The  material  excavated  with  this  outfit 
was  sand  and  gravel.  The  pump  and  pip? 
line  was  set  up  in  two  days  by  two  men. 
Four  men  sluiced  the  3.000  cu.  yds.  in  four 
■  days,  or  750  cu.  yds.  per  day. 


$1,150.  a  charge  of  $6  a  day  for  plant  ren- 
tal  would   exceed    100%    per  annum,,   even 
though  the  plant  were  idle  one-third  of  the 
time;  but  $5  a  day  is  only  ^4  ct.  per  cu.  yd. 
As  a  further  indication  of  the  economy 
of  using  water  to  transport  earth,  even  in 
small  quantities,  an  example   will   be  cited 
from  the  experience  of  one  of  the  editors 
of  this  journal.     In  building  a  wagon  road, 
he  had  a  cut  to  excavate  and  transport  to 
an  adjoinifig  fill.     Just  behind  the  cut  was 
a  small  stream  that  crossed  the  road.     The 
The  cost  of  plant  for  this  work  was  as       -^^^^  <,ame  to  him  to  sluice  the  material  by 
follows:  means   of   this   stream    from   the  cut    into 

3-m.    Gould    pump $200       „,£  fi„      J^,^  g^ajg  of  4  to  5  percent  run- 

500  Im.  ft.  steel  trough  50c  per  hn  ft..  250       „i„g  through  the  cut   gave  fall  enough  to 

3-m.  pipe  line  and  fittings 250       carry  the  dirt  laden  water. 

30  H.   P.   motor 450  Accordingly    a    trench      was      excavated 

through   the  cut   with   scrapers,   a   wooden 

?I.I50       trough   laid   in  the  trench   and   the   stream 

The  labor  costs  were :  dammed,  diverting   the   water   through  the 

settmg  up   Plant.  cut.     Then  by  means  of  men  and  scrapers 

2  men  20  hrs.  at  20c  per  hr $8       j^e  earth  was  pushed  and  carried  into  tk; 

bluicing.  trough,    the    water    transporting   it    to    the 

4  men  40  hrs.  at  20c  per  hr $32       embankment.    The  trough  was  moved  from 

1  man  40  hrs.  at  25c  per  hr 10       „„(.  jj^jg  ^f  j,,p  j.^,t  to  the  other  so  as  to 

Dismantling   Plant.  j^^gp   ;t  Jn   the   lowest  part  of  the  excava- 

2  men   10  hrs.  at  2cc  per  hr 54       tion.      Small    platforms    were    laid    down 

over  the  trough  and  drag  scrapers  dumped 

Total    labor    $54       ^1,^;^   loads   through    traps    into   the   water 

The  man  at  25  cts.  an  hour  ran  motor  ^yith  such  a  short  run  for  a  scraper  the 
and  attended  to  the  pump.  yardage  moved  per  scraper  day  was  large. 

The  power  to  run  the  motor  was  fur-  j^^  ^ut  and  embankment  was  made  in  this 
nished  by  an  electric  power  plant  already  manner  for  about  50%  of  the  cost  of  doing 
in  operation,  the  charge  for  the  power  be-  '  the  work  entirely  with  scrapers.  In  this 
ing  I  ct.  per  k.  w.  hour.  This  is  a  very  ^^^^  ^^  g^^tra  outfit  was  needed,  the  same 
low  charge,  and  the  current  must  have  tools  that  would  have  made  the  excavation 
been  generated  by  water  power,  to  cost  ^vithout  the  water,  being  used  in  connec- 
so  little.     A  k.  w.  hr.  is  equal  to  1.33  h.  p.       tion  with  it. 

hr.  ^Then  for  a  cost  of  i  ct.  per  k.  w.  hr.  p^^  further  information  on  methods  and 

converted  into  h.  p.  hr.  gives  a  cost  of  0.8  costs  of  hydraulicking  earth,  the'*  reader 
ct..  or  8  cts  per  10  hr.  day  per  h.  p.  Thus  ^ay  consult  Engineering-Contracting.  .A-ug. 
for  30  h.  p.  we  have  a  cost  of  only  $2.40.  ,5  jgog  (2  cts.  per  cu.  yd.)  ;  Feb.  20,  1907 
In  as  much  as  a  ton  of  coal  is  needed  for  (^'A  cts.  per  cu.  yd.)  :  July  24,  1907.  and 
a  30  h.  p.  engine  for  10  hrs.,  it  is  abvious       g^pt    4,   1907.    (various  costs). 

that     the     cost      is      extremely      low      as  

coal    can   seldom   be    bought     and     deliv-  jhg  ja^t  census  shows  that   iiwthe  year 

ered  for  any  such  price,  and  nothing  is  jgo^  there  were  manufactured  $16,951,000 
allowed  for  labor.  Estimating  the  cost  of  ^^orth  of  explosives  in  the  United  States, 
a  ton  of  coal  and  the  wages  of  a  fireman  at  Qf  this  amount,  $5,310,000  was  for  black 
$7.50  a  day.  we  have  i  ct.  per  cu.  yd.  for  g^^„  powder  at  4.3  cts.  per  lb. ;  $3,880,900 
power.  for  blasting  powder  at  4  cts.   per  lb.,  and 

Summarizing  we  have  the  following  cost       $8,247,200  for  dynamite  at  9.6  cts.  per  lb. 

per  cu.  yd.  on  this  3.000-yd.  job : 

Per-Cu.  \  d.  About    $18,000,000   will    be    spent   during 

Lents.       i^j^^   latter   part   of    this   year   and    in    1908 

Installating  and  dismantling  plant 0.4  m   1   j  .  i.-     r  ui-  1      -ri  • 

_    ,  ,  ^  .  bv  Philadelphia  for  public  works.  This  sum 

Labor    sluicing    14        '.,.  .  ,    ,  ,,.-,. 

o,             •■         ,         ,  „ ,       wi  1  be  expended  to  complete  the  filtration 

Straw,  oil,  water,  etc o.i  ^ 

Electricity  at  I  ct.  per  k.  w.  hr 0.3      ^>'^'<='"  •  ^°  ^^o"'*^  ^'^^^  crossings ;  to  con- 

struct   new   bridges   and   main    and   branch 

Total,  exclusive  of  wear  and  tear 2.2       sewers,  and  to  gr.ide  and   pave  streets. 


Had  steam  been  used  the  cost  for  power 
would  probably  have  been  i  ct.  per  cu.  yd., 
as  above  stated,  instead  of  0.3  ct._.  making 
a  total  of  about  3  cts.  per  cu.  yd.  for  this 
work,  exclusive  of  interest  and  deprecia- 
tion. We  have  no  information  as  to  what 
the  daily  cost  of  plant  rental  actually  was. 
Since  the  first  cost  of  the  plant   was  only 


The  first  section  of  the  Yuet  Han  Rail- 
way has  been  put  into  operation,  extending 
from  Canton,  12  miles,  to  Kong-Chuen. 
The  passenger  fares  between  these  points 
are:  First  class.  50  cts.;  second  class.  25 
cts.,  and  third  class,  15  cts.  This  is  the 
line  redeemed  two  years  ago  by  China  from 
the  .\merican  Development  Co. 


ENGINEERING-CONTRACTING 


Vol.  XXVIII.     No.  15. 


Excavating  with  Potter  Trenching 
Machine  for  16-ft.  Sewer. 

1  he  final  section  of  tlic  conduit  work 
|)ro|HT  for  the  Lawrence  .tvc.  sewer  vl 
Chicago,  111.,  includes  the  construction  of 
1. 160  lin,  ft.  of  5-ring,  16  ft.  diameter  brick 
conduit  from  the  north  branch  of  the  Chi- 
cago river  to  the  section  completed  in  1901 
by  Farley  &  Green.  The  sewer  will  eniptx 
in  the  north  liranch.  which  is  being  dredged 
1(1  a  width  of  90  ft.  :  ultimately  this  width 
will  be  increased  to  180  ft. 

The  excavation  was  done  by  the  open  cut 
method,  the  width  of  the  trench  being  21 
ft.  and  the  average  depth  being  30.5  ft. 
The  materials  encountered  in  the  excava- 
tion consist  of  a  top  layer  of  black  soil, 
then  comes  about  15  ft.  of  soft  blue  clay,  6 
to  8  ft.  of  stiff  blue  clay,    t    ft.   of   sandy 


Id  one  side  of  the  trench,  the  spoil  laing 
used  for  filling  low  places,  or  later  for 
completing  the  back  filling.  Fig.  I  shows 
this  derrick.  As  the  excavation  proceeds  2- 
in.  plank  sheeting  is  placed  and  carried 
down  to  a  depth  of  about  14  ft.,  8xio-in. 
timber  spaced  20  ft.  centers  being  used  for 
bracing. 

.■\  Potter  trenching  machine  followed  the 
derrick  and  skips  and  was  used  in  carrying 
down  the  excavation  to  the  required  depth. 
Six  Yi  cu.  yd.  capacity  buckets  are  used 
with  this  machine,  there  always  being  four 
buckets  in  the  trench  being  filled,  while  the 
remainder  are  being  carried  back  on  the 
carriage  and  dumped  on  the  completed 
brick  work.  'I'he  hardest  part  of  the  ex- 
cavation was  done  with  this  machine,  the 
clay  being  sticky  and  tenacious  and  coming 
away  in  hard  linjips.  as  shown  in  the  half- 


was  $125  per  month  ($4.80  per  day)  the  to- 
tal cost  per  8-hour  day  would  be  $82.80. 
On  the  basis  that  175  cu.  yds.  of  material 
was  excavated  each  day  the  cost  would  Ix? 
about  47  cts.  per  cubic  yard. 

The  brick  layers  follow  the  trenching 
machine,  six  masons  working  to  a  shift. 
.\bout  1,700  brick  were  used  per  foot  of 
sewer,  the  average  rate  of  progress  being 
16  ft.  of  sewer  completed  per  day.  This 
means  that  one  brick  layer  puts  in  place 
4,500  brick  per  day,  at  a  cost  for  his  labor, 
in  the  wages  at  $5  per  8  hours,  of  $1.3.?  per 
thousand  of  brick,  or  about  $2.65  per  cubic 
yard  of  masonry.  This,  of  course,  does 
not  include  brick  layers'  helpers,  cost  of 
materials  or  centers 

The  work,  which  was  completed  recent- 
ly, was  done  by  the  .\merican  Engineering 


Fig.    1  —  Kearnes    Type    Derrick    and    Skips      Used   in    Excavating  for  Sewer  Trench. 


loam  and  about  2  ft.  of  hard  blue  clay. 
This  latter  was  so  hard  in  places  that  its 
removal  was  facilitated  by  "shooting." 

The  first  16  to  18  ft.  of  excavaticii  was 
done  with  the  aid  of  skips  and  a  derrick  of 
the  Kearnes  type,  having  a  55-ft.  boom 
and  equipped  with  a  7x10  double  drum 
hoisting  engine.  The  derrick  is  so  ar- 
ranged that  the  boom  can  swing  in  a  half 
circle  on  either  side  of  the  trench.  The 
framework  carrying  the  turntables  span- 
ning the  trench  rests  on  shoe  timbers,  these 
in  turn  resting  on  rollers.  .\  runway  i> 
built  ahead  of  these  rollers  and  the  derrick 
pulled  ahead  by  means  of  ropes  wound 
round  the  nigger  head  of  the  engine  and 
single  and  double  blocks.  The  skips  are  of 
I  cu.  yd.  capacity,  were  filled  by  hand 
-hoveling,  lifted   by   the  derrick  and   swunc 


tone.  .\n  average  of  175  to  200  cu.  yds. 
was  excavated  each  day  with  this  michine. 
The  wages  per  8-hour  day  aiid  number  of 
men  employed  in  excavating  with  the  Pot- 
ter trenching  machine  were  about  as  fol- 
lows : 

Per  Day.  Total. 

Engineer    $6.00    $  6.00 

Fireman     2.50        2.50 

r  m.nn  on  carriage 2.50        2. 50 

I  man  on  carriage X-S        ^■-S 

20  bottom  men 2.75       5500 

I    man  on  dump 2.75        2.75 

Foreman    3.50        3.50 

Total $75-50 

One-half  ton  of  coal  was  consumed  each 
('ay  by  the  machine,  allowing  $2.50  for  this 
:ni,l    isiiiMning  that  the  rent  of  the  machine 


&   Construction   Co,   of  Chicago,  of   which 
Mr.  W.  .\.  Shaw  is  president. 


.A  rather  unusual  train  recently  started 
out  over  the  Detroit,  Toledo  &  Ironton  Ry. 
It  consisted  of  28  cars  each  carrying  a  road 
roller.  The  shipment  was  made  by  the 
Kelly- Springfield  Road  Roller  Co.  and  aV. 
the  rollers  were  for  Pennsylvania  cus- 
tomers. 


The  Government  has  taken  formal  pos- 
session of  the  new  Custom  House  at  Xew 
York  city.  The  cost  of  the  building  was 
$7.20o.coo.  of  which  $2,250,000  was  for  the 
site  and  the  rest  for  the  building  and  its 
furuisbingf. 
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Back  Filling  Trenches    Under    Paved 
Streets.* 

BY    GEORGE   C.    WAKREN.t 

It  is  pleasing  to  note  that  recent  issues  of 
engineering  periodicals  have  devoted  prom- 
inent space  to  this  matter,  which  is  both 
one  of  the  most  important  and  one  of  the 
most  neglected  matters  which  municipal 
officials  and  contractors  have  in  connection 
with  street  work. 

One  of  the  articles  referred  to  quotes 
from  specifications  of  the  West  Park  Com- 
missioners of  Chicago^  which  are  incor- 
porated in  permits  granted  for  making  ex- 
cavations in  streets  to  reach  underground 
service  pipes.  From  the  quotations,  the 
following  extract   is  of  special   interest. 

"All  material  excavated  from  any  trench 
under   paved    roadways    must    be    remove.! 


tance  of  the  matter  and  to  suggest  prac- 
ticable, general  requirements  for  overcom- 
ing the  difficulty  in  the  most  economical 
way  in  each  particular  case. 

With  quarter  of  a  century  experience  in 
street  paving  throughout  the  United  States 
and  Canada,  I  believe  I  have  met  the  mat- 
ter of  back  filling  of  trenches  in  about  all 
of  its  possible  pba^es,  and  I  appreciate  that 
it  is  most  difficult  to  draft  a  specification 
which  will  give : 

(a)  Efficient  results. 

(b)  A  basis  of  payment  which  will  in- 
sure the  greatest  economy  to  the 
city  and  fairness  to  the  contractor. 

The  greatest  difficulty  is  that  the  method 
of  treatment  and  its  cost  vary  widely  witli 
the  character  of  sub-soil,  which  often 
varies  greatly  within  the  limits  of  a  single 
sewer  or   water  or  gas  pipe  trench.     This 


the  underlying  earth  necessary  to  provide 
the  sub-grade  were  removed ;  the  sub- 
grade  rolled  with  steam  roller  and  con- 
crete foundation  laid.  While  the  concrete 
was  setting  there  was  a  good  deal  of  rain. 
.-Kt  one  point  in  the  street  the  concrete 
settled  and  developed  a  hole  into  which  a 
hoe  handle  was  inserted  the  full  length 
without  finding  the  bottom  of  the  hole. 
Investigation  and  subsequent  examination 
developed  a  serious  hollow  several  feet 
deep  about  two  feet  below  the  surface  and 
over  two  hundred  feet  long,  over  a  sewer 
which  had  been  laid  twenty-five  years  be- 
fore and  doubtless  back  filled  in  the  gen- 
erally customary  way  of  merely  throwing 
the  earth  loosely  back  into  the  trench.  In 
this  case  a  crust  or  arch  of  solid  earth 
had  become  formed  which  did  not  develop 
the  hollow   hclow   until  the  excavation   for 


Fig.  2 — Potter  Trenching   Machine  Used  for  Final   Excavation   for  Sewer  Trench. 


from  the  boulevard ;  said  trench  being  re- 
filled with  clean  cinders,  sand,  gravel,  or 
crushed  stone,  placed  in  layers  not  exceed- 
ing six  inches  in  depth,  thoroughly  com- 
pacted with  heavy  hand  rammers,  using 
the  necessary  amount  of  water  to  complete 
perfect  consolidation  of  the  back  filling." 

This  specification  is  on  the  safe  side, 
but  for  general  use,  it  seems  unnecessarily 
severe  and  expensive  in  the  requirement 
that  all  material  excavated  from  anj-  trench 
must  be  removed  from  the  street  and  re- 
placed by  cinders,  sand,  gravel,  crushed 
stone,  etc. 

I  refer  to  the  removal  of  excavated  ma- 
terial from  the  street  regardless  of  loca- 
tion of  work  or  character  of  material  "ex- 
cavated  fom  any  trench." 

My   purpose   is  to  point  out  the   impor- 


•Abstract  of  a  paper  read  before  the  con- 
vention of  the  American  Society  of  Munici- 
pal Improvements,  Detroit.  Mich..  Oct.  1-4. 
1907. 

tPresident  of  Warren  Bros.,  manufactur- 
ers of  bitulithic  pavement. 


cannot  often  be  foreseen  and  it  often 
varies  with  the  weather  conditions  (wet 
or  dry)  which  happen  to  prevail. 

Before  attempting  to  oiTer  a  solution  I 
will  mention  a  few  instances  known  to  me. 
There  is  a  popular  notion  that  trenches 
should  be  allowed  to  settle  for  a  year  be- 
fore paving  and  that  then  it  is  safe.  This 
is  not  only  a  fallacy  which  breeds  care- 
lessness in  cases  where  it  is  thought  no 
pavement  will  be  laid  in  a  year  or  more. 
but  it  is  impracticable  to  defer  paving  a 
year  or  more  after  all  mains  and  house 
connections  are  made  and  equally  imprac- 
ticable to  avoid  cutting  into  pavements  for 
installation  of  and  repairs  to  service  pipes. 
We  all  know  that  by  careless  or  indifferent 
back  filling  of  trenches  unpaved  i=treets 
are  often  rendered  dangerous  and  nearly 
impassable  for  years.  I  remember  about 
fifteen  years  ago  an  instance  in  one  of  our 
older  cities  where  an  asphalt  pavement  was 
being  laid  replacing  an  old  cobble  pave- 
ment.     The   cobbles   and   a   few   inches  of 


the  new  pavement  removed  a  part  of  this 
crust  and  the  rains  caused  the  balance  of 
the  crust,  in  one  spot,  to  fall  into  the 
hole. 

In  another  instance  no  trouble  developed 
in  the  construction  of  an  asphalt  pavement 
laid  on  concrete  foundation,  but  three  years 
later  a  horse's  hoof  broke  through  the 
surface  of  the  pavement  and  he  broke  his 
leg.  Examination  revealed  a  hole  si.x  feet 
deep,  which  it  took  fifty  loads  of  earth  to 
fill  over  a  sewer  trench  ten  years  old.  It 
is  very  common  for  a  pavement  to  settle  a 
year  or  more  after  laying  it  over  a  sewer 
trench,  filled  several  years  before  the  pave- 
ment, where  no  trouble  developed  during 
the  rolling  and  laying  of  the  pavement.  It 
is  still  more  common  to  find  almost  insur- 
mountable difficulty,  while  the  paving  is  in 
progress,  from  settlement  of  old  trenches. 
So  much  for  the  theory  that  however  care- 
lessly a  trench  or  other  fill  is  made  it  will 
settle  itself  within  a  year.  On  the  other 
hand.  I  have  never  known  of  a  case  where 
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troiiblu  has  followcil  from  the  ScttleiiuiU 
of  sewer  or  service  pipe  trendies  made  ini- 
lueeliately  before  the  laving  of  the  pave- 
ment where  1  hail  supervision  of  tlic  back 
lining,  even  witli  treacherous  soil  condi- 
tions. 1  wonld  far  rather  guarantee  a  pave- 
ment laid  immediately  after  a  sewer  trench, 
the  lining  of  which  I  could  control,  than 
live  years  after  the  laying  of  a  sewer,  the 
trench  of  which  was  filled  with  the  gener- 
ally cnstomary  carelessness  and  visual  view- 
only  to  least  possible  cost. 

Now.  for  the  remedy,  which  is  more 
difticnlt  than  to  call  attention  to  the  com- 
mon faults. 

In  the  case  of  permits  to  service  cor- 
porations, plumbers  and  property  owners, 
to  cut  into  the  streets,  wliether  paved  or 
unpaved  (the  former  is  but  little  more  im- 
portant than  the  latter),  it  is  only  neces- 
sary to  stipulate  in  the  permit  that  "the 
trenches  shall  be  back  filled  by  such  means 
as  the  city  engineer  may  direct,  depending 
on  the  character  of  the  excavated  material, 
in  such  a  manner  that  all  excavated  mate- 
rial shall  be  replaced  in  the  trench  with- 
out raising  the  grade  of  the  roadway. 
Flushing  will  only  be  permitted  in  cases 
where  the  sub-soil  is  sand  or  gravel  or 
other  material  from  which  the  surplus 
water  will  readily  drain  away,  and  in  tha 
case  of  concrete  or  brick  sewers  or  pipe 
sewers,  the  joints  of  which  have  been 
made  water-tight  with  bituminous  cement 
pipe  jointing  cement." 

.A  prominent  contractor  who  has  had  a 
large  experience  in  sewer  construction  and 
who  takes  the  greatest  care  in  the  execu- 
tion of  his  work,  has  recently  w-ritten  me 
as  follows : 

"In  pipe  sewers,  no  puddling  of  ditches 
should  ever  be  allowed,  for  it  is  impossible 
to  prevent  the  water  from  getting  through 
the  joints  of  the  sewer  pipe,  and  it  is  very 
likely  to  cause  .settlement  in  your  pipe,  thus 
lireaking  your  cement  joints.  Some  20  odd 
years  ago,  in  Somcrville,  Mass,,  I  took 
the  most  extreme  pains  in  having  joints 
cemented,  leaving  a  stretch  of  ditch  for 
some  few  hundred  feet  open  until  the  ce- 
ment had  thoroughly  set.  I  personally  ex- 
amined every  joint  to  see  that  it  was  ■\ 
good  job.  We  then  filled  the  ditcli.  aivl 
after  it  was  about  half  filled,  the  water 
was  turned  into  the  ditch  from  a  hydrant. 
In  a  short  time  the  8-in.  sewer  pipe  at  the 
n-ianhole  at  the  lower  end  was  running  half 
full." 

In  criticism  of  this  proposed  requirement 
reference  may  be  made  to  the  volume  ot 
the  pipe.  My  reply  is  that  except  in  trunk 
scw-ers  (which  do  not  apply  to  permits  re- 
ferred to),  the  volume  of  the  pipe  is  so 
little  in  comparison  to  the  volume  of  the 
trench  as  to  he  insignificant.  It  is  wel! 
known  that  more  earth  can  be  tamped  into 
a  trench  than  is  removed  from  it.  In  my 
judgment  the  only  case  where  the  rule  of 
"get  back  all  the  dirt"  cannot  apply  is  in 
rock  excavation,  in  which  case  the  break- 
ing up  of  the  rock   nearly  doubfes  its  vol- 


ume ;ind  the  particles  of  rock  are  so  large 
that  they  cannot  be  replaced  to  their  orig- 
inal density. 

In  the  case  of  contract  work  for  sewers, 
etc.,  the  case  is  more  difficult  in  view  of 
the  necessary  uncertainty  of  conditions  to 
be  met  underground,  and  consequent  un- 
certainty of  the  most  economical  way  to 
properly  "back  fill"  the  trench  and  conse- 
quent impracticability  of  the  contractor  ac- 
curately figuring  in  advance  what  the  cost 
"per  lin.  ft."  will  be.  On  this  account  some 
contractors  are  sure  to  bid  far  too  low  to 
permit  proper  work.  Others  figure  "safe" 
with  the  probability  that  if  they  receive  the 
contract,  the  total  price  will  be  too  much 
above  the  estimated  cost.  In  one  case  the 
city  has  the  almost  impossible  task  of  forc- 
ing the  contractor  to  do  proper  work  at  a 
loss.  In  the  other  case  the  city  will  pay 
too  much  for  the  work.  An  eflfort  should 
be  made  to  avoid  both  evils. 

My  suggestion  is  to  apportion  the  prices 
in  such  a  way  that  whatever  material  is 
encountered  a  fair  price  w-ill  be  allowed 
the  contractor  for  each  as  follows : 

la)  Furnishing  and  setting  pipes  per 
lin.  ft. 

(b)  Earth  excavation  per  lin.  ft.  (pro- 
viding for  varying  prices  for  varying 
depths  of  sewer. 

(c)  Rock  excavation  per  lin.  ft.  (pro- 
viding for  varying  prices  for  varying 
depths  of  earth.) 

(d)  Hauling  excavated  material  to 
spoil  bank  (if  unsuitable  for  back  filling 
and  its  removal  directed  by  the  engineer) 
per  cu.  yd. 

(e)  Lumber  delivered  on  work  (if  any 
is  required   for  shoring)   per  M.  B.  M. 

(f)  Placing  and  replacing  (if  lumber 
reused)   in  sew-er  trench  per  M.  B.  M. 

(g)  Refilling  trench  if  back  filled  by 
flushing  earth  excavated  from  trench  pei 
cu.  yd. 

(h)  Refilling  trencli  if  back  filled  b\ 
tamping  earth  exca\tited  from  trench  per 
cu.  yd. 

(i)  Refilling  trench  if  hack  filled  by 
flushing  suitable  borrow-ed  material  (to  re- 
place unsuitable  excavated  material  drawn 
to  spoil  bank  by  order  of  engineer)  in- 
cluding furnishing  the  material  per  cu.  yd. 
measured  in  the  wagons  as  material  is  de- 
livered. 

(j)  Refilling  trench  if  liack  filled  by 
t.unping  suitable  borrowed  material  (con- 
ditions the  same  as  item  "i")  per  cu.  yd. 

(k)  Refilling  trench  with  rock  exca- 
vated from  the  trench  pi-r  cu.  yd. 

Corresponding  with  such  a  schedule  of 
prices  in  proposal  and  contract,  the  specifi- 
cations should  provide  as  follows: 

1st.  Material  excavated  from  the  trench, 
which  in  the  opinion  of  the  engineer  is  un- 
suitable for  back  filling,  shall  be  hauled  by 
the  contractor  to  a  spoil  bank  and  shall  b- 
paid  for  at  the  price  bid  per  cu.  yd.  for 
"haulinc  excavattion  to  s-ioil  bank."  mcas- 


nreiiient  to  be  madi:  in  the  wagons  at  point 
where  loailed. 

2(1.  Flushing  in  back  filling  will  be  per- 
mitted only  in  case  the  material  is  sand  or 
gravel  or  other  material,  from  which  in 
the  opinion  of  the  engineer  the  surplus 
water  will  readily  drain  away  and  leave 
the  earth  filled  solid. 

,3d.  Except  where  flushing  is  dirccteil 
by  the  engineer,  the  back  filling  shall  be 
done  by  thorough,  hard  tamping  in  layers 
not  exceeding  six  (6)  inches  in  depth. 
Flushing  will  not  be  permitted  except  m 
cases  of  brick  or  concrete  sewers  or  pipe 
sewers,  the  joints  of  which  have  been 
made  watec-tight  with  bituminous  pipe 
jointing  cement. 

4th.  Whether  back  filling  of  earth  is 
done  by  flushing  or  tamping  the  full 
amount  of  material  excavated  from  the 
trench  less  the  volume  of  the  sewer  shall 
be  refilled  into  the  trench  without  raising 
the  grade. 

5th.  In  case  rock  is  excavated  from  ih:: 
trench,  it  shall  be  back  filled  by  carefully 
placing  the  excavated  rock  in  layers  with 
succeeding  layers  of  earth  well  flushed  in- 
to the  voids  between  the  pieces  of  placed 
rock. 

6th.  In  case  the  excavated  material  is 
clay,  which  in  the  opinion  of  the  engineer 
is  too  wet  to  enable  solid  back  filling  by 
tamping,  the  excavated  wet  clay  and  rea- 
sonably dry  "borrowed"  earth  shall  he 
tamped  into  the  trench  in  succeeding  lay- 
ers, using  enough  of  the  dry  earth  to  over- 
come the  excess  of  water  in  the  clay  and 
to  provide  a  solidly  filled  trench  to  the 
satisfaction  of  the  engineer.  The  "bor- 
rowed" earth  including  tamping,  to  be  paid 
for  per  cu.  yd.  of  borrowed  material" 
tamped  into  the  trench.  Measurement  of 
the  borrowed  material  is  to  be  made  in 
the  wagons  as  delivered  on  the  work. 

A  prominent  engineering  paper  which 
makes  a  specialty  of  earth  work  published 
a  series  of  tables  of  interesting  and  com- 
plete cost  data,  collected  and  tabulated 
with  very  great  care.  One  report  of  twen- 
ty-six jobs  on  sewer  sections  in  one  city 
aggregating  8.882  lin.  ft.  shows  an  average 
cost  of  back  filling  the  trenches  of  .0722  psr 
cu.  yd.*  The  soil  is  generally  reported  as 
good  clay  and  that  back  filling  was  done 
by  hand  shovels.  It  is  well  known  that 
this  is  a  very  low  average  cost  of  bare 
shoveling  of  earth  under  the  most  favor- 
able conditions,  so  that  the  back  filling 
must  have  consisted  of  loise  shoveling  of 
the  earth  into  the  trench.  What  about  the 
condition  of  the  roadway  whether  paved 
or  iinpavcd  following  this  shoddy  work 
and  what  about  the  vehicles  which  have  to 
pass  over  nearly  two  miles  of  this  street 
during  the  next  few  years. 

Referring  to  the  provision  above  for  pay- 
ing  for  the   excavation   of  sewers   per   lin. 

•|For  examples  and  en.st  nf  tliis  clas.s  of 
work,  see  Engi'ieoriiis  I'ontraeting  June  12. 
1!)(I7.  r.  26r.:  julv  24.  1907.  p.  60:  Aug.  21. 
IfloT.  page  IH:  SeiU.  IS.  1!>07.  p.  170.— Ed- 
itor.] 
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fl.,  with  varying  piici.^  for  varying  ik-ptlis 
of  sewer.  It  will  be  appreciated  that  at 
depths  exceeding  8  ft.  the  cost  of  excava- 
tion in  sewer  trenches  per  cii.  yd.  increases 
very  rapidly.  With  increased  depth  of 
sewer  it  requires  quite  complicated  calcu- 
lations to  estimate  the  number  of  cubic 
yards  of  material  excavated.  The  sugges- 
tion, therefore,  is  made  for  paying  for  ex- 
cavation per  lin.  ft.  of  sewer  of  each  size 
and  of  each  depth.  If,  therefore,  the  sew- 
er has  varying  depths  and  varying  sizes  of 
pipe,  not  only  should  separate  prices  per 
lin.  ft.  be  taken  for  each  size  of  pipe,  but 
also  for  each  increase  over  8  ft.  per  ft.  of 
depth  of  sewer.  This  method  of  payment 
for  the  excavation  or  trenching  not  only 
overcomes  the  necessity  on  the  part  I'f  the 
engineer, — and  consequent  general  delay 
in  payment  for  the  work, — of  complicated 
calculations  of  the  amount  of  earth  ex- 
cavated, but  it  also  removes  all  possible 
dispute  between  the  contractor  and  the 
engineer  in  case  the  plans  are  changed, 
either  increasing  or  decreasing  the  depth 
of  sewer,  which  changes  are  often  made 
necessary.  If,  as  is  the  general  custom, 
payment  for  excavation  or  trenching  is 
paid  for  either  per  lin.  ft.  or  per  cu.  yd., 
without  reference  to  the  depth,  the  con- 
tractor can  justly  complain  and  will  be 
sure  to  do  so  on  the  ground  that  not  only 
is  the  amount  of  work  being  increased  but 
the  cost  per  cu.  yd.  of  earth  removed  is 
being  increased  by  reason  of  the  increased 
depth.  With  this  condition  and  no  pro- 
vision in  the  contract  for  variation  of 
prices  to  meet  the  condition,  there  is  pret- 
ty sure  to  be  a  dispute  between  the  con- 
tractor and  the  engineer  as  to  the  proper 
method  of  payment  for  the  additional 
work.  An  important  feature  in  all  con- 
tract work  is  to,  as  far  as  possible,  pro- 
vide a  unit  of  price  in  the  contract  for  ev- 
ery contingency  which  may  arise. 

An  important  point,  not  referred  to 
above  in  connection  with  repaving  over 
sewer  trenches  on  paved  streets,  is  the 
matter  of  foundation.  Even  with  the 
greatest  care  in  back  filling  a  trench,  it 
should  be  reinforced  at  the  top  by  a  solid 
Portland  cement  concrete  foundation  for 
the  pavement.  The  concrete  should  ex- 
tend over  the  edges  of  the  trench  about 
si.x  inches  on  each  side. 

One  engineering  journal  recently  sug- 
gested that  tamping  the  earth  in  back  fill- 
ing trenches  be  done  with  pneumatic  or 
steam  rammer.  This  offers  food  for  the 
inventor.  For  the  present  tamping  must 
be  done  by  hand.  The  common  bad  prac- 
tice, where  there  is  even  a  pretense  of 
lamping,  is  four  to  six  shovellers  to  one 
tamper,  with  the  weakest  man  in  the 
trench  because  his  work  doesn't  count  in 
the  amount  of  trench  back  filled.  A  good 
rule  is  to  put  two  men  with  heavy  ram- 
mers in  the  trench  for  each  shoveller  out- 
side. Put  the  best  men  at  tamping  and 
satisfactorv  results  will  follow. 


Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost 
articles  on  construction  work  not  properly  conilnj; 
under  any  of  the  preceding  classifications. 


The  Cost  of  Six  Ice  Houses. 

In  this  issue  we  give  the  detailed  cost  of 
l)uilding  six  frame  ice  houses  for  use  on 
railroads.  The  work  was  done  by  company 
forces,  and  has  been  sununarized  so  as  to 
allow  of  comparison  with  other  che;ip 
structures,  like  those  that  have  appeared  in 
our  previous  isues,  in  this  series  of  arti- 
cles.* W;  gcs  and  lists  of  materials  are 
given.  It  will  In'  imtcd  that  the  price  of 
lumber  was  very  low. 

Example    I:    Ice    House    30x48    ft.:    Area 

1.440  sij.  ft. 

Weight:  Pounds. 

26.000  ft.  B.  M.  ai  .5,300  lbs  equals... 85,800 

I7',4   M.  shingles  at  150  lbs 2.600 

H  ardw  are,    etc 2,000 

Total,   45    tons 90,400 

Lumber : 

1,280  ft.  B.  M.  at  $8 $  10.24 

7.3.^3  ft.  B.  M.  at  $8 58.66 

2,432  ft.  B.  M.  at  $8.50 20.67 

2.053  ft-   B.  M.  at  $7.50 15.40 

4,360  ft.  B.  M..  I  in.,  at  $11 47.96 

777  ft.  B.   M..   I  in.,  at  $12 9.32 

4,420  ft.  B.  M.  drop  siding  at  $13.50  59.67 

400  ft.  B.  M.  flooring  at  $18.50. .  .  7.40 

3.072  ft.  B.  M.  S.  H.,  8xi6-in.,  at  $4  12.28 

26,127  ft.  B.  M.  total  at  $9.20  (av.)  .$241.54 
17/4  M.  shingles  at  $1.75 $30."i9 

Hardware  : 
,390  lbs.    rods   and   bolts   at   $2.55   per 

100    lbs $  995 

i,,500  lbs.  at  $2  per  100  lbs 26.00 

Bolts,  nuts  and  washers 11.7; 

6  prdlocks  at  13  cts 78 

Total    $48.48 

Paint : 

27  gals,  paint  at  SO  cts $13-50 

3  gals,  oil  at  37.5  cts 1.12 

Total    $14.62 

Labor  : 
Engineering     $20.80 

Loading  material : 

1.6  days  carpenter  at  $2.50 $  4.00 

3.2  days  laborer  zt  $2 6.40 

4.8    total $10.40 

Unloading  material : 

I   day  carpenter $2.50 

Building  ice  house : 
1S.5  days  foreman  at  $80  per  mo. .  .$  47.74 

102. 1  days  carpenter  at  $2.50 256.75 

43.1  days  helper  at  $2 86.20 

r63  7  days  total  rt  $2.37 $,590.6fy 

Painting  ice  house : 

7  davs  helper  at  $2 $14.00 

Tools     $32.  so 

.srMM.ARV. 

Per 
Materials :  Totals.  Cent. 

26,127  ft-  B.  M.  at  $9.20 $24I..S4     28.4 

Shingles     30.19      3-5 

Hardware    .'.-..     48.48      5.5 

•See  Eusineering  Contraetins  Aug.  2.S  and 
Sept.    11    for   articles    on    the    cost    of   depots 

and  S'Tti'in  Iioiise.s. 


I''>'1»      14.62        1.7 

Total   niateri.l $.W-83  39-1 

Labor : 

Engineering $  20.80  2.5 

4-8  days   loading 10.40  1.2 

I    day  unloading 2.50  .5 

163.7  days  building  at  $2.37 390.69  46.0 

7  days  painting  at  $2 14.00  1.4 

Total     labor $439-39     5'-7 

total  materials  and  labor $774.22    908 

J."°}\ 32.50      3.8 

I^reight    45.00      5.4 

Cirand     total $851.72  100.00 

Cost  Per 

per  sq.  ft.  Cent 

-Materials     $0,232  39. 1 

Labor    30^  ^1.7 

Tools    022  5.8 

Freight     031  5.4 

Total     $0,590       loo.o 

Example  II:  lee  House  30x60:  Area  1.800 

^1.  ft. 

\\'ciglit :  Pounds. 
18,600  ft.  B.  M.  at  3,300  lbs.  e(|uals... 61,380- 
Hardware     700 

Total,   31    tons 62,080 

Lumber : 

ro,i96  ft.  B.  M.  at  $6. so $6627 

5.414  ft.  B.  M.  at  $7 37.90. 

1.520  ft.  B.  M.  at  $7.50 11.40, 

192  ft.  B.  M.,  SIS,  at  $9 1.73 

320  ft.  B.  M.,  S4S,  at  $9.50 3.04 

300  ft.  B.  M.,  ceiling,  at  $10.50...       3.15 
675  ft.  B.  M.,  I.X3  battens,  at  $16.     1080 

iS,6i7  ft.  B.  M.  total  at  $7.22  (av.)  .  .$134.29 
19  M  shingles,  Star  A,  at  $1.15 $21,85 

Hardware  : 
690  lbs.  nails  rt  .016  ct $10.04 

Paint : 
10  gals,  outside  paint  at  70  cts $7.00 

Labor  : 

L'nloading  lumber: 

1  day  carpenter  at  $2.50 $2-50 

3  days  laborers  at  $1.60 4.80 

4  days  total  at  $1.82 $7.30 

Erecting  ice  house : 

93.5   days  carpenter  at  $2.50 $233.75 

12  5  drys  helper  at  $1.75 21.85 

106  days  total  at  $2.40 $255.60 

Painting: 
4  days  foreman  at  $75  per  month.  . .  .$  9.67 

2  days  painter  at  $2.50 5.00 

6  days  total   at  S2.45 $14-67 

Tools     $19.00 

Sl'MMARY  Per 

Materials:  Totals.  Cent. 

18,617  ft.  B.  M.  Et  $7.22 $13429    25.1 

19  M.  shingles  at  $1.15 21.85       41 

690  lbs.  nails  at  r.6  cts 10.04       '-•'' 

10  gals,  paint  at  70  cts 7.00       1.5 

Total     $173-18    32.5 

Labor: 
4    davs    unloadin,g    lumber    at 

$1-82    ". 5    7-30       T.3 

lof-  davs  erecting  at  $2.40 255.60    47.5 
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\nl.  XX\I1I.     No.  15. 


6  days  pnintinp;  at  ?J  4? '4(>7       2ii 

Tools  •  ■     1900      3.5 

Total  material.-,  ami  labor. ,..  .$470.75     S7.4 
J I  tons  freight,  actual  (excess)     67.70     i.'(> 

Total     $538.45  loo.o 

Cost  Per  Per 

Sq.  Ft.  Cent. 

Materials    $0.qq6  3.^-5 

Labor    o.  164  54  Q 

I'reight   0.037  12.6 

Total     $0,297  loo-o 

ExamfU  So.  Ill:  he  House  2^x48:  Area 

1,15.'  sq.  ft. 

Weight :  Pounds. 

16.665  ft.  B.  M.  at  3.300  lbs 5.J.994 

IS'A  M.  shingles  at  150  lbs 2.3^5 

Hardware    '-Soo 

Total    (29   tons) S^^.Sig 

Lumber : 

624  ft.  B.  M.  S.  H.  at  $7 $    4-37 

6.420  ft.  B.  M  at  $1 1.50 73.83 

240  ft.  B.  M.  at  $12.50 3-00 

112  ft.  B.  M..  s2sili.  at  $13.40 1.50 

^28  ft.  B.  M.  at  $17.50 5.74 

5.441  ft.  B.  M..  SIS.  No.  I.  at  $17.25  93-86 
3.500  ft.   B.  M.,  ship  lap.  No.  2.  at 

$21   73-50 

16.665  ft.  B.  U.  total   (av.).  $15.35.  .$255.80 

i5'/<  M.  shingles  at  $2 $3100 

Hardware : 

125  lbs.  2od  wire  nails  at  $1.60 $2.00 

355  lbs.  lod  wire  nails  at  $1.75 6.21 

70  lbs.  4d  wire  nails  at  $2.10 1.47 

Bolts,  plates,  nuts  and  washers 10.19 

Padlocks   and   hinges 1-7''* 

$21.65 

Paint : 
10  gals,  outside  at  84  cts $  8.40 

9  gals,  oil  at  55  cts 4-95 

Total    $i.V35 

Labor: 
Building : 

10  days  carpenter  at  $2.64 $  26.40 

41  days  carpenter  at  $2.25 92.25 

6  3-10  days  foreman  at  $2.50 iS-75 

$134.40 
Painting : 

6  days  painter  at  $2 $12,011 

Foreman     I-S" 

Total    $i3-5''' 

SUMM.XRV 

Per 

Materials:  Cent. 

16.66s  ft.  B.  M.  at  $15.35.  .$255.80  SO.O 

Sbiuclcs    31.00  6.? 

Hardware    21.65  4-1 

Paint     13-35  2.(1 

Total     ' $.^21.80  63.9 

Lalwir : 

Building     $134-40  26.9 

Painting     13-56  2.9 

Total  labor $147-96  29.8 

Totpl  materials  and  labor.  469.76  93.7 

Tools    2.94  .5 

Total     $472.70  94-2 

Freight     29.00  5.8 

Grand    total $50170  lOO.oci 

Cost  Per  Per 

Sq.  Ft.  Cent. 

Materials     $0,280  64.0 

Labor    o.l.^o  29.8 

Tools    0.005  -5 


l-rcighl     0.015  5.7 

Total     .$o.4.?o  loo.o 

li.vamfle  It':  Ice  House  ..'./.r /<V ,-  .Irea  1,15.' 

.u,.  fl. 

Weight :  Pounds. 

16.(194  ft.  B.  M.  at  3.300  lbs 55.090 

15  ^L  shingles  at  150  lbs 2,250 

llardware    i.ooo 

Total    (29   tons) 58,340 

Lumber : 

\.20o  ft.  B.  M.  at  $r8 $  57-6o 

256  ft.  B.  M.  at  $9 2.30 

960  ft.  B.  M.  at  $9.50 9.12 

4.500  ft.  B.  M.,  SIS,  at  $17.50 78.75 

108  ft.  B.  M.,  SIS,  it  $17.25 1.86 

221   ft.  B.  M.  at  $13 2.87 

2.498  ft.  B.  M.  at  $10 27.24 

312  ft.  B.  M.,  flooring,  at  $27.50..  8.58 
719  ft.  B.  M.  at  $6.50 467 

3.120  ft.  B.  M.  at  $1 1 34  32 

16.694  ft.  B.  M..  total  average.  $13.35. $227.31 

15  M.  shingles  at  $2 $30.ai 

Hardware : 

Rods,   washers,   etc $12.67 

200  lbs.  2od  nails 3-20 

60  lbs.  4d  nails 1.29 

400  lbs.   lod  nails 7-00 

Locks,  hinges,  etc 2.08 

$26.24 
Paint : 

12.5  gals,  paint  at  90  cts $11.35 

5.5  gals,  oil  zi  59  cts 3-2? 

$14.60 

Lrbor : 

Building  house : 

Supervision    $  3l-l'J 

1 1.5  days  foreman  at  $85  per  month.     34.91 
45.5  days  carpenter  at  $2.48 1:2.73 

Total    $178.83 

Banking  cinders  around  house  ; 

r  dav  foreman  at  $1.74 $1-74 

6  days  laborers  at  $1 6.00 

Tot.-^l    $7-74 

Painting : 

2  days  painter  at  $2.25 $4-50 

3  days  painter  at  $1.75 5-25 

Total    $9  75 

SUMMARY. 

Per 
Material :  Cent. 

16.694  ft-  B.  M.  at  $13-35 ^227.^1    43-3 

15  ^L  shingles  at  $2 30-00      5.7 

Hardware    26.24      5-0 

Paint     14-60      28 

$298.15  56.8 
Labor : 

Building    house $178.83  34.1 

Banking   cinders 7-74  I-S 

Painting     9-75  1-8 

$196.32     37.4 

Materials   and    labor $494-47    94  2 

Tools     77      o.  I 

Total     $495-24    94-3 

Freight     29  00      57 

Grand    total $52424  loo.o 

Cost  Per  Per 

Sq.  Yd.  Cent. 

Materials     $0,259  568 

Labor     0.170  374 

Tools    o.ooi  0.1 

Freight     O.025  5.7 

Total     $0,455  loo.o 


li.rample  I':   lee  House  .'./.r./S;  .trea   t.iSi 

sq.   fl. 

Weight  Pounds. 

18,247  fl-  B.  .M.  at  3,300  lbs 60,325 

14  M.  shingles  at  150  lbs 2,100 

Hardware     1.000 

Total  (32  tons) 63,425 

Lumber : 

576  ft.  B.  M.  at  $12.53 $     7  20 

4.560  ft.  B.  M.  at  $11.50 5244 

3,500    ft.    B.    M.,    not    ship    lap,    at 

$27.50    96.25 

224  ft.    B.   M.,  No.   2  flooring,  at 

$13.50 302 

4,500  ft.  B.  M.,  No.  2  SIS.  at  $13.75  61.88 

662  ft.  B.  M.  at  $1 1.50 7.61 

225  ft.  B.  M.  at  $13 2.93 

18.247  ft.  B.  M.  total  (av.)  $12.68. .  .$231.33 

14  M.  shingles  at  $2.75 $38-50 

Hard  were: 

2  kegs  2od  nails  at  $2 $  400 

2  kegs  lod  nails  at  $2.os 4.10 

80  lbs.  4d  nails  at  $2.45 i  96 

Locks,  hinges,  etc 1.08 

$11.14 
Labor : 

21  days  foreman  at  $3 $  63.00 

25  days  carpenter  at  $275 67.25 

12.S  days  carpenter  at  $2.50 31  25 

I  'day  foremrn  at  $2.14 2.14 

19  days  laborer  at  $1.50 28.50 

Total    $192.14 

SUMMARY. 

Per 
Materials :  Cent. 

Lumber.    18247    ft-    B.    M.    at 

$12.68 %2^\Zi    45-8 

Shingles,  14  M.  at  $2.75 38  50      7.6 

Hardware    II. 14      2.2 

$280.97     55-6 

Labor    $192.14    38.1 

Freight : . . .     3200      6.3 

$505.11  loo.o 

Cost  Per  Per 

Sq.  Yd.  Cent. 

Materials     $0,243  556 

Labor    0.167  38.1 

Freight     0.028  6.3 

Total     $0,438  100.0 

Example  VI: 

We  are  able  to  give  the  summary  on  an- 
other ice  house  24x48  with  an  area  T.152  sq. 
ft :  Per 

Cent. 

Materials    $322  Si       62.2 

Labor    16472      318 

Tools    1.69        0.3 

Freight     29.00        5.7 

$51822     loo.o 

Cost  Per  Per 

Sa.  Yd.  Cent. 

Materials   $0,280  62.2 

Labor    0.143  31.8 

Tools    o.ooi  0.3 

Freight    0.025  5.7 

Total    $0,449  1000 

The  labor  cost  per  thousand  feet  of  lum- 
ber in  pl.acc  was  as  follows : 

Per  M. 

Example  No.  i $16.00 

Example   No.    II 1560 

Example   No.    HI 8.70 

Example  No.  TV n.oo 

Example  No.  V 10.70 

Example  No.  VI 10.00 

.\verage    $12.00 


October  g,  1907. 

Methods  and  Costs;  Some  Old;  Some 
New. 

Concrete  Block  Well  Wall.— In  se- 
curing a  new  water  supply  for  a  small 
town  a  number  of  wells  were  sunk,  the 
largest  of  these  being  60  ins.  diameter. 
This  well  was  constructed  of  concrete 
blocks.  The  excavation  was  carried 
down  to  a  depth  of  35  ft.  by  means  of 
circular  ribs  and  2  in.  spruce  sheathing. 
Coarse  screened  gravel  was  used  to 
fill  in  the  lower  18  ins.  of  this  excava- 
tion. Upon  this  porous  bed  a  wall  of 
concrete  blocks,  with  open  joints,  was 
laid.  The  blocks  were  4  in.  thick,  9  in. 
high  and  18  in.  long,  and  were  made  in 
an  iron  mold,  one  side  of  which  was  re- 
movable. This  mold  was  so  shaped 
that  the  blocks  had  a  curvature  corre- 
sponding to  a  radius  of  30  in.,  and  of 
such  shape  that  ten  of  them,  leaving 
proper  jt)int  room,  made  a  complete 
course.  A  mixture  of  1  part  vulcanite 
Portland  cement  and  4  parts  coarse 
sand  was  used;  the  cement  and  sand 
were  nii.xed  well  with  a  small  amount 
of  water,  the  resulting  mortar  being 
rather  dry.  The  blocks  were  allowed 
to  dry  and  set  about  ten  days  before 
being  placed  in  the  wall.  Screened 
was  used  to  fill  in  the  space  between 
the  back  of  the  concrete  wall  and  the 
plank  sheathing. 

Culvert  With  Street  Foundation  Top. 
— Culvcrt.-i  costing  abrmt  S200  each  were 
made  in  the  following  manner  for  pass- 
ing storm  water  under'  the  intersection 
of  a  street  being  paved  with  asphalt 
and  an  unimproved  street,  provided 
only  with  surface  side  gutters:  Along 
each  side  gutter  of  the  unimproved 
street  were  set  parallel  lines  of  4.x20  in. 
rejected  granite  curbing,  these  stones 
forming  the  sides  of  the  culverts:  the 
bottom  was  formed  by  4  ins.  of  con- 
crete, .-Vs  soon  as  the  concrete  was 
sufficiently  dry  a  form  of  4x4  in.  timber 
and  2  in.  planks  was  set  up  loosely  and 
covered  with  tarred  paper  extending 
bej'ond  the  sidewalls  of  the  culverts. 
A  1  in.  layer  of  gravel  concrete  was 
spread  on  the  paper,  and  upon  this  was 
laid  and  bedded  sections  of  3  in.  No.  10 
expanded  metal:  5  ins.  additional  of 
1-4-6  concrete  was  spread  over  this. 
This  work  was  done  in  advance  of 
the  preparation  of  the  concrete  foun- 
dations for  the  asphalt  pavement,  and 
when  this  work  reached  the  crossing,  a 
bond  was  made  with  the  culvert  top 
and  the  regular  2  in.  asphalt  wearing 
surface  placed.  Each  culvert  was  4^2 
ft.  wide.  12  ins.  high  and  50  ft.  long. 

Blasting  Down  Rock  far  Dam  Fill- 
ing.— In  the  construction  of  a  rock 
filled  dam  for  the  Canyon  Creek  Reser- 
voir in  Utah,  the  portion  of  the  dam  be- 
tween the  face  walls  and  the  walls  next 
the  core  was  filled  with  rock  dumped 
in,  with  all  the  spaces  carefully  filled. 
The  rock  for  all  this  work  was  procured 
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by  blasting  it  from  the  cliffs  on  either 
side  of  the  canyon.  The  blasting  down 
of  the  rock  was  exceptional  in  that  the 
conditions  were  unusually  favorable. 
The  Canyon  on  the  south  side,  from 
which  the  main  part  of  the  rock  was 
blasted  down,  was  cut  with  seams  hori- 
zontally and  vertically,  dividing  it  into 
blocks  from  20  to  30  ft.  square,  the  hor- 
izontal seams  sloped  towards  the  Can- 
yon at  an  angle  of  about  40  to  60  de- 
grees, so  a  blast  put  in  20  or  30  ft. 
from  the  face  would  throw  down  large 
masses  of  rock  that  averaged  130  to  150 
cu.  yd.s.  to  each  blast.  The  cost  of  drill- 
ing was  as  follows: 

Per  Day. 

3    men   at   $2.50   per   day $7.50 

Sharpening   tools    32 

Drill  carrier,  charged  up  at 25 

Wear    on    tools 41 

Foreman,    charged    up    at 50 

Total,    12   ft.    drilled   at   75cts $8.98 

The   cost   of  blasting  was   as   follows: 

Per     Per 
Blast,  cu.  yd. 
.■\verage     depth     of    holes    18 

ft.,    drilled    at    75c $13.50  $0.10 

Springing    and    cleaning  out.      1.90     0.01 
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one  drum  of  the  hoist  by  suitable 
blocks.  This  allowed  of  the  cable  with 
traveling  block  and  scraper  being  rais- 
ed or  lowered  by  winding  on  or  off 
the  drum,  and  consequently  the  feed  of 
the  scraper  was  under  control  as  it  des- 
cended the  hill.  The  material  removed 
was  a  gravel  face,  the  work  being  done 
during  the  winter  months,  with  temper- 
ature far  below  zero,  and  the  hill  face 
deeply  frozen.  Before  the  scraping 
was  begun  a  V-shaped  gulley  for  the 
scraper  to  run  in  was  made  by  blasting 
out  stumps  and  frozen  earth,  after  which 
the  sides  were  picked  down  to  furnish 
loose  material  to  the  scraper.  .\t  the 
tower  the  scraper  emptied  into  a  plank 
chute  6  ft.  wide,  with  sides  1  ft.  high. 
The  chute  was  placed  at  an  inclination 
11-3  to  1.  which  was  enough,  except 
when  the  gravel  was  wet  from  snow  or 
rain,  and  then  the  fine  sand  clogged 
and  had  to  be  removed  with  pick  and 
shovel.  When  the  earth  piled  up  at 
the  mouth  of  the  chute,  a  new  chute 
higher  up  or  slightly  to  one  side,  was 
constructed.  Besides  filling  itself,  the 
scraper  would  often  push  down  a  large 
mass   of    gravel,    thus    sometimes    carry 


HaUfasf-, 


Hoi3t 


Cableway  Scraper. 


250  lbs.  black  powder,  at  7c.   17.59    0.13 

20  ft.   fuse,  at    'Xc 10     0.00 

Loading    and    firing 1.50     0.01 


Total,    135    cu.    yds $34.50  $0.25 

The  average  amount  of  rock  thrown 
down  at  each  blast  was  135  cu.  yds. 

Cableway  Scraper. — The  arrangement 
illustrated  below  was  used  in  removing 
part  of  a  hill  face  that  caused  a  skew 
pressure  on  a  tunnel  being  constructed 
through  a  hill  side.  .As  shown  by  the 
cut,  the  device  consisted  of  a  timber 
tower,  about  50  ft.  high,  to  which  was 
attached  a  suspension  cable  of  1^  in. 
wire  rope,  secured  at  the  uphill  end  to 
a  movable  holdfast,  which  allowed  of 
swinging  the  cable  laterally  with  the 
tower  as  the  center.  A  boiler  plate 
scraper  pan,  6  ft.  wide,  was  suspended 
from  a  traveling  block  on  the  cable. 
Up  and  down  haul  lines  were  attached 
to  the  scraper  by  a  bridle  arrangement, 
and  led  to  the  drums  of  a  hoisting  en- 
gine placed  at  the  foot  of  the  tower. 
The    suspension    cable   was    also    led    to 


ing  down  from  4  to  6  cu.  yds.  per  trap 
The  gravel  was  hard  on  the  bottom 
planking  of  the  chute,  two  sets  of  3  in. 
plank  being  used  up.  About  30.000  cu. 
yds.  were  excavated  at  a  cost  of  30  cts. 
per  cu.  yd.,  this  cost  including  riuining 
hoist,  rigging  scraper  and  material  and 
labor   in   building  the   chute. 


According  to  statistics  recently  issued  bv 
the  U.  S.  Geological  Survey,  the  total  value 
of  clay  products  in  the  United  States  in 
1906  amounted  to  $161,032,722,  as  against 
$149,697,188  for  1905.  The  largest  singls 
item  was  common  brick,  the  value  of  this 
product  amounting  to  $61,300,696;  pottery 
was  the  next  largest  item,  the  value  of  this 
product  amounting  to  $31,440,884.  Sewer 
pipe  valued  at  $11,114,967  was  the  third 
highest  item.  Ohio  ranked  first  in  the 
value  of  its  clay  products,  its  productions 
being  valued  at  $31,014,165;  Pennsylvania 
was  second,  the  total  value  of  its  clay 
pr'i(iiict'<    Iieing    $21,774,611. 


2l8 


ENGINEERING-CONTRACTING 


Vol.  XX\"I1I.     No.   15. 


Engineering  Society  Proceedings. 

U'i-sIlIii  Socivly  of  Engineers.— \\  the 
iiH'i'ting  of  this  society,  hold  Oct.  2,  Mr. 
Horace  K.  Horton  read  a  paper  on  the 
"Design  of  Open  or  Latticed  Conipre>sioii 
Members  in  Steel  Structures."  The  paper 
was  highly  technical  in  character  and  put 
forward  a  number  of  suggestions  and  con- 
clusions of  decided  novelty.  Discussion  was 
limited  at  the  meeting,  most  of  the  bridge 
engineers  present  aniiomicing  that  the  tech- 
nical character  of  the  paper  made  careful 
study  necessary  before  any  adequate  dis- 
cussion could  be  made.  Written  discus- 
sions were  promised  by  several  members 
present. 

Association  of  Raikvay  Sufcrinlciidents 
of  Bridges  and  Buildings.— The  annual  con- 
vention of  the  association  will  be  held  at 
.Milwaukee.  Wis.,  on  Oct.  15,  16  and  17. 
with  headquarters  at  the  Republican  House. 
Reports  will  be  presented  by  committees  on 
Concrete  Bridges,  .'\rches  and  Subways; 
Expansion  and  Contraction  of  Concrete 
Walls;  Concrete  Building  Construction; 
.Vction  of  Sea  Water  on  Concrete ;  Wooden 
and  Asbestos  Smoke  Jacks;  Combination 
Fastening  and  Lock  for  Freight-house 
Doors:  Towers  and  Guides  for  Lights  on 
Draw  Bridges  and  Protection  of  Steel 
Bridges  from  .\ction  of  Brine.  During  the 
convention  there  w^ill  be  several  excursions 
and  entertainments  for  the  members  visit- 
ing the  convention. 


Catalogs  Worth  Having. 
Engineers  and  contractors  should  have 
on  lile  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  If  anything 
not  described  in  our  columns  is  wanted  tell 
us  its  name,  otherwise  just  send  us  the 
numbers  of  the  catalogs  wanted,  with  your 
name,  on  a  postal  card,  and  we  will  for- 
ward the  request  to  the  manufacturers,  thus 
enabling  us  to  give  them  indisputable  proof 
that  our  readers  are  interested  in  their 
products.  You  will  confer  a  favor  on  us, 
therefore,  if  you  will  order  your  catalogs 
through   us. 

No.  0381.  Blast  Hole  Drillers.— Tlip  Cy- 
clone  Drill   Co..    orvill...   Ohio. 

Specincations  for  llio  Cycloiio  .Special  Blast 
Hole  Driller  are  given  in  thi.s  pamphlet.  The 
Cyclone  driller  is  of  the  well  drill  type,  but 
made  especially  for  contractors.  The  ma- 
chine on  wheels  weighs  i-nlv  2V,  tons.  These 
speclflcations.  together  with  the  regular 
catalog  of  the  Cyclone  driller,  should  be  in 
the  hands  of  every  contrtictor  having  rock 
excavation   to  do. 

No.  U.'!S2.  Electric  Material  Hoist. — Inter- 
state Equipment  &  Engineering  Company. 
Chicago.  III. 

This  circular  describes  the  Grahle  electric 
material  hoist  for  contract  work.  These 
hoists  are  designed  for  handling  building 
material  and  are  so  consliucted  that  they 
may  be  controlled  from  any  portion  of  the 
structure.  The  advantage  of  this  is  that 
the  operator  always  has  the  work  in  view 
and  can  manipulate  the  load  in  tiie  most 
convenient  manner.  The  machine  is  also 
claimed  to  be  absolutely  water  and  dirt 
proof  and  to  have  a  cjjpaclty  of  from  600  to 
3.000  lbs.  on  a  single  line  at  a  speed  of 
from  75  to  80O  ft.   per  minute. 

No.  0383.  Reinforced  Concrete. — The  Fer- 
ro-Concrete  Constru.  lion  Co..  Cincinnati. 
Ohio. 

This  catalog  contains  a  list  of  reinforced 
concrete  structures  which  have  been  con- 
structed by  the  comiany  named  above.  It 
also  gives  a  large  number  of  testmionlal 
letters  and    numerous    Illustrations    of    build- 


ings and  other  .structures.  There  are  alHo 
a  number  of  reprints  of  articles  which  have 
appeared  tlescriblng  buildings  constructed  by 
tlic  company. 

No.  03S4.  Pipe  Fitters'  Tools. — D.  Saun- 
deis'   Sons.   Inc.,   Yonkers.   N.    Y. 

This  is  a  descriptive  catalog  of  tlie  large 
line  of  power  and  hand  tools  manufactured 
by  the  company  named  for  threading  and 
cutting  gas.  waler  and  steam  pii>e  of  all 
sizes.  Each  of  the  larger  machines  is  illus- 
trute<l  and  described  In  detail,  and  prices, 
dimensions  and  sizes  are  given  of  all  the 
various    tools    illustrated. 

No.  038.1.  Portable  Industrial  Railways. 
-Arthur    Koppcl   Company.    I'ittsburg.    Fa. 

This  ii  a  well  printed  and  excellently  il- 
lustrated catalog  of  the  various  tj  pes  of  in- 
dustrial railway  track  and  cars  inanufac- 
tmed  by  the  well  known  firm  named  above. 
The  illustrations  show  the  various  parts  con- 
stiluling  the  Koppcl  industrial  railway  and 
also  give  details  of  joint  connections, 
switches,  turntables  and  similar  parts.  There 
are  also  tables  showing  the  weight  of  track 
for  different  gages  and  the  dimensions  of 
cars   of   different  capacities. 

No.  0386.  Trench  Braces. — Kalamazoo 
Foundry  &   Machine   Co..    Kalamazoo.   Mich. 

This  circular  illustrates  and  describes  the 
extensible  trench  braces  made  by  the  com- 
pany named.  It  also  gives  pi  ices  of  various 
sized    braces. 

No.  0387.  Sewer  Traps. — Perfect  Sewer 
Trap  Mfg.  Co.,   New   Y'ork,   N.  Y  . 

This  circular  describes  and  illustrates  in 
some  detail  the  construction  and  operation 
of  Menhart  sewer  traps  and  automatic  sew- 
er trap  valves.  In  addition  to  the  descrip- 
tive matter,  which  has  been  reprinted  from 
various  trade  journals,  there  is  a  large  num- 
ber of  testimonial  letters  from  municipal  en- 
gineers and  others  who  have  used  these 
devices  in   their  work. 

No.  0388.  Roller  Bearing  Axles. — Timken 
Roller  Sealing  Axle  Co.,  10  E.  31st  St.,  New 
York. 

This  catalog  illustrates  and  describes 
briefly  the  consti  action  of  a  solid  tapered 
roller-bearing  axle  manufactured  by  the  com- 
pany named.  These  axles  are  suitable  for 
use  "on  any  form  of  vehicle  and  are  guaran- 
teed against  defective  material  or  workman- 
ship Ijy  the  company.  The  catalog  contains 
a  general  discussion  of  the  advantages  to  be 
gained  from  the  use  of  roller  bearings  on  ve- 
hicles of  various  kinds.  Tables  are  given 
showing  dimensions  of  roller  bearings  for 
axles  varying  from  %  in.  to  3  ins.  in  diam- 
eter. 

No.  03S9.  Single  Cylinder  Steam  Pumps. — 
The  John  H.  lIcGowan  Company.  Cincin- 
nati.   Ohio. 

This  catalog  is  devoted  to  one  line  only 
of  the  steam  pumping  machinery  manufac- 
tuied  by  the  above-named  company.  Each 
stvle  of  pump  is  illustrated  and  has  given 
sizes  and  ratings.  The  pumps  shown  vary 
in  character  from  general  service  pumps  to 
hydraulic  pressure  pumps  for  very  large 
pressures.  The  cat.alog  contains  a  number 
of  tables  useful  to  the  engineer  using  pump- 
ing   machineiy. 

No.  0390.  Electric  Heating  and  Cooking 
Devices.  General  Electric  Co..  Schenectady. 
N.    Y. 

This  bulletin  contains  illustrations  and  de- 
.^criptions  of  various  forms  of  electric  heat- 
ers designed  for  use  on  siiipboard.  It  also 
similarly  desciibes  and  illustrates  electric 
•ooking  apparatus.  The  v.arious  devices  are 
well  illustrated  and  briefly  described  and 
thev  include  a  great  variety  of  articles  of 
which  the  ordinary  individual  has  probably 
never  heard. 

No.  0391.  Railroad  Water  Service. — Amer- 
ican Valve  &  Meter  Company,  Cincinnati, 
Ohio. 

This  is  an  illustrated  catalog  describing 
the  construction  and  explaining  the  opera- 
tion of  the  Poage  water  column  with  Fen- 
ner  drop  spout,  designed  by  the  company 
named  for  railway  water  supply  for  locomo- 
tives. Drawings  arc  given  of  various  ar- 
rangements of  plants  together  with  weights, 
capacities,    etc. 

No.  0392.  Metallic  Packing.— H.  W.  Johns- 
M.anville   Company.    New    York.    N.    Y". 

This  little  catalog  illustrates  and  de- 
scribes in  an  interesting  manner  the  Morris 
rotary  valve  stem  packing  and  the  Morris 
balanced  elliptic  spiing  metallic  packing. 
Special  claims  are  m.ade  for  each  of  these 
special  packings  and  their  application  is 
clearly  explained  by  the  drawings.  These 
packings  are  guaraneed.  subject  to  thirty 
days'    trial. 

No.  0393.  Gas  and  Gasoline  Engines. — Co- 
lumbus   Maehin)'   Co..    I'oluinlms.    i  "liio. 

This  company  manufactures  gas  and  g:\so- 
line  engines,  both  horizontal  and  vertical 
t\pes.  It  also  makes  a  ptirtable  horizontal 
ensine.  The  engine  is  claimed  to  have  su- 
perior merits  in  the  point  of  simplicity  of 
construciioil. 


No.  0394.  Concrete  Block  Machines. — San- 
ford   a   Painter  Co..   Toledo,  Ohio. 

This  pamphlet  descilbi'S  the  .Saiiford  Press 
for  iiiai<lng  concrete  blocks.  The  press  makes 
a  bbick  for  two-piece  w.all  construction,  and 
gives  any  style  or  pattern  of  face  dealied. 
.Special  claims  arc  made  for  the  light  weight 
and   gieat   capacity  of   the  machine. 

No.  0395.  Dumping  Wagons. — The  Miiburn 
WagVjn    Co..    Ti.ledo.     Ohio. 

'i'ne  wagon  dcHeriijed  in  this  circular  is 
of  the  bottom  dump  type.  Among  the  points 
brought  out  in  the  clicular  is  the  one  that 
the  doors  dose  one  ahe.ad  of  the  other,  and 
liave  the  joint  sealed  against  leakage  by  an 
i>verlapping  steel  plate.  A  very  simple  and 
efffective  door  operating  mechanism  is  also 
claimed    to    be    used. 


Personals. 

Mr.  J.  B.  Cox  has  leslgned  his  position 
as  Chief  Engineer  of  the  Chicago  Junction 
Ry. 

Mr.  J.  F.  Deimling  has  been  appointed 
Chief  Engineer  of  the  Pere  Marquette  Ry., 
succeeding  Mr.   E.  K.   Woodward,  resigned. 

Mr.  C.  J.  Rhodin.  of  San  Francisco.  Cal.. 
has  been  appointed  Supervising  Engineer  in 
the  Department  of  Engineering,  of  the  State 
of    California. 

Mr.  James  E.  Besvrick.  131  E.  17th  St.. 
New  York,  has  been  appointed  an  Assistant 
Engineer  by  tlie  Board  of  Water  Supply  of 
New  Y"ork  City. 

Mr.  Wm.  M.  Lamson,  15  South  Oxford  St.. 
Brooklyn,  has  been  appointed  Assistant  En- 
gineer in  charge  of  section  by  the  Board  of 
Water    Supply   of   New    Y'oik   City. 

Mr.  Wm.  H.  Yates.  449  W.  123d  St..  New 
York,  has  been  appointed  to  the  position  of 
.\ssistant  Engineer  Designer  Ijy  the  Board 
of  Water   Supply  of  New   Y'ork  City. 

Capt.  George  P.  Howell  and  First  Lieu- 
tenants John  J.  Kingman  and  Heniy  H. 
Roberts.  Corps  of  Engineers.  L'.  S.  Army. 
have  been  ordered  to  report  for  duty  in  the 
Philippines. 

Mr.  H.  H.  McGee  has  been  appointed  En- 
gineer in  charge  of  new  consti  action  and 
maintenance  of  bridges  and  buildings  by  the 
Ulster  &  Delaware  R.  R.  His  headquarters 
will   be   at  Rondout.    N.   Y'. 

Mr.  Robert  Nussdoerfer  has  resigned  his 
position  as  Street  Superintendent  al  Canal 
Dover,  O..  and  has  accepted  a  position  as 
Superintendent  of  Construction  on  the  sewer 
work   being  installed    in    iliat   city. 

A.  F.  Hendrix.  of  Fayette.  N.  Y'..  formerly 
an  instructor  in  the  Mines  and  Metallurgy 
Department  of  the  University  of  Nebraska 
and  a  well-known  consulting  Mining  Engi- 
neer in  that  region,  died  Oct.  4.  at  Gettys- 
burg,  Pa.,   of  heart   disease. 

Mr.  Gerard  H.  Matthes.  for  the  past  10 
years  an  engineer  with  the  U.  S.  Recla- 
mation Service,  has  resigned  to  accept  a  po- 
sition in  the  office  of  Mr.  Robert  McF.  Doble. 
Consulting  Engineer  to  the  Colorado  Power 
Co.  of  Colorado  Springs.  Colo. 

Samuel  Bell,  a  contractor  and  builder, 
died  Oct.  2.  at  his  home  in  Upland.  Pa.,  aged 
76  years.  .Among  the  buildings  he  erected 
are  the  Crozer  Theological  Seminary.  the 
South  Chester  Baptist  Church,  the  Crum 
Lynne  Baptist  Church  and  the  Village  Green 
Baptist   Church   in   Chester.    Pa. 

Mr.  T.  H.  Brown,  heretofore  assistant  to 
the  Assistant  Division  E'ngineer  of  the  Bal- 
timore &  Ohio  R.  R.  at  Pittsburg.  Pa.,  has 
been  appointed  .\.ssistant  Division  Engineer 
at  Pittsburg,  succeeding  Mr.  E.  E.  Haislip. 
transferred  to  Wheeling.  W.  Va..  as  assist- 
ant division  engineer  to  succeed  Mr.  J.  J. 
Smiley,    resigned. 

Mr.  Elwood  Me.ad.  for  a  number  of  years 
Chief  of  Irrigation  and  Drainage  Investiga- 
tiims.  Office  of  Experiment  Stations.  V.  S. 
Department  of  .Agricultuic.  with  headquar- 
ters at  Washington.  D.  C  has  resigned  that 
position  and  will  sail  for  Melbourne.  Aus- 
tralia, on  Oct.  11.  to  become  chairman  of  the 
Commission  on  Rivers  and  Water  Supply  of 
the  State  of  Victoria. 

Clarence  E.  Henninger.  a  young  civil  en- 
gineer, died  Oct.  2.  from  injuries  received 
while  working  for  a  bridge  construction 
company.  He  was  graduated  last  spring 
fiom  the  Department  of  Engineering  al  Iowa 
State  College,  since  which  time  he  has  had 
charge  of  constiuction  work.  He  feli  from 
tlie  top  of  a  water  tower,  a  distance  of  80 
ft.,   and  death   followed   in  a   few   hours. 

Mr.  Francis  W.  Lane  for  the  past  l.i  years 
a  member  of  the  editorial  staff  of  the  Rail- 
way Age.  has  resigned  his  position  with  that 
paper  and  henceforth  will  devote  his  time 
to  independent  work  of  a  general  literary  and 
technical  character.  Mr.  Lane  became  con- 
nected with  the  Railw.a\-  .\gc  in  1892  and  has 
served  consecutively  as  mech.anical  editor, 
managing  editor,  assistant  editor-in-chief  and 
resident   editor  at   New   York. 


•October  9.  1907. 
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Oct. 

16. 

Oct. 

16. 

Oct. 

16. 

Oct. 

16. 

Oct. 

16. 

Oct. 

17. 

Oct. 

17. 

Oct. 

17. 

Oct. 

18. 

Oct. 

IS. 

Oct. 

18. 

Oct. 

IS. 

Oct. 

IS. 

Oct. 

19. 

Oct. 

20. 

Oct. 

2(1. 

Oct. 

21. 

Oct. 

21. 

Oct. 

.>.■> 

Oct. 

24. 

Oct. 

24. 

Oct. 

24. 

Oct. 

24. 

Oct. 

25. 

Oct. 

2S. 

Oct. 

28. 

Oct. 

30. 

Bridges. 

Peru.    Ind Oct. 

Houston.    Ttx Sept. 

New   York.    N.    Y Oct. 

Fork    River.    Man Oct. 

Roblin.    Man Oct. 

Ottawa.    Kan Oct. 

Xenia.    O Oct. 

Bellefontaine.    O Sept. 

Los   Angeles.    Cal Sept. 

Predericton.    N.    B Seiit. 

Newca.stle,    Ind Oct. 

Hammond.    Ind Oct. 

Chillicothe.    O Oct. 

Los   Angeies.    Cal Oct. 

Dunrea.    Man Sept. 

ESle.   Kan Sept. 

Taconia.    Wash Oct. 

Napa.    Cal Oct. 

Fort    Logan    Roots.    Ark.... Sept. 

Caldwell.  Idaho    Oct. 

Canton.     China     Sept. 

Hamilton.    O ......Oct. 

Washington.    D.    C Oct. 

Chicago.    Ill Oct. 

Glendive.    Mont Oct. 

Buildings, 

Pittsburg.   Pa Oct. 

Baltimore.    Md Oct. 

Washington,    D.    C Sept. 

New    York.    N.    Y Oct. 

Louisville.   Ky Oct. 

Milwaukee,    Wis Oct. 

Prescott.  Ariz Sept. 

Fort    Leavenworth.     Kan... Oct. 

Chicago,    111 Oct. 

Chicago,    III Oct. 

San    Diego,    Cal Sept. 

New   York,    N.    Y Oct. 

New   York,    N.    T Oct. 

Las    Animas.    Colo Sept. 

Los   Angeles.    Cal Sept. 

East    Stroudsburg.    Pa Oct. 

Cairo.    Ill Oct. 

Ind'ana.   Pa Oct. 

Preston.    Minn Oct. 

Bartlett.    Tex Oct. 

Governors  Island.   N.   Y.  H.Oct. 

New    Orleans,    La Oct. 

Sioux  City.   la Oct. 

Springfield.    O Sept. 

Harrisburg.    Pa Sept. 

Polk,    Pa Oct. 

Hariisburg,    Pa Oct. 

Baltimore     Md Oct. 

Chicago.   Ill Oct. 

Sheldon.    la Oct. 

Peoria.    Hi Sept. 

Fort    MoPherson.    Ga Sept. 

Brooklyn.   N.    Y Oct. 

Montenallo,    Ala Sept. 

Denver.   Colo • Sept. 

Fort    Monroe,    Va Oct. 

Fort  Totten.  N.  Y* Oct. 

Lansing.    Mich Oct. 

Glen   Cove.    N.    Y Oct. 

Hot    Springs.    Ark Oct. 

Washington.   Kan Oct. 

Des    Moines.     la Sept. 

Milwaukee.    Wis Sept. 

Secaucus.    N.    J Sept. 

Lapeer.    Mich Oct. 

Washington.    D.    C Oct. 

Lacev,    la Oct. 

Washington.    D.    C Oct. 

Winston-Salem.    N.    C Oct. 

East  St.    Louis.    Ill Oct. 

Plattsburg  Barracks,   N.    Y.Oct. 
Terre  Haute.    Ind Sept. 


ENGINEERING-CONTRACTING 


Oct.     au.  -Atlanta.   Ga Sept.  25 

Oct.     30.  Columbus.   O Oct.  2 

Oct.     31.  Cleveland.    O Oct.  2 

Oct.     31.  Kansas    Citv,    Mo Oct.  9 

Nov.      4.  Fort   Washington,    Md Oct.  9 

Nov.      5.   Bloomtield,    Ind Sept.  IS 

Nov.  ■  5.  Bloomtield,     Ind Sept,  25 

Nov,      5.   Flint,    Mich Oct,  2 

Nov.      5.  Portland,    Me Oct.  9 

Nov.      9.  Las   Animas.   Colo Sept.  25 

Nov.    15.  Chippewa   Falls.   Wis Oct.  9 

Nov.    21.  New    orlcins,     Ln Oct.  9 

Roads  aad  Streets. 

Oct.       9.  Harrisburg,    Pa Sept.  IS 

Oct.       9.  Bluffton.   Ind Sept.  25 

Oct.       9.  Brookl vn.    N.    Y Oct.  2 

Oct.     10.  Hariisburg,    Pa Sept.  18 

Oct.     10.  Harrisburg,    Pa Sept.  25 

Oct.     10.  Kansas    City,   Mo Oct.  2 

Oct.     10.  Chicago.    Ill Oct.  2 

Oct.     11.  Enid.     Okla Sept.  25 

Oct.     11.  Cincinnati,    O Sept.  23 

Oct.     11.  Buffalo.    N.   Y Oct.  2 

Oct.     11.  Xoblesville,    Ind Oct.  2 

Oct.     11.  Noblcsville,     Ind Oct.  2 

Oct.     11.  Vincennes.    Ind Oct.  9 

Oct.     11.  Milwaukee,    Wis Oct.  9 

Oct.     12.   Fort    Wavne.     Ind Sept.  25 

Oct.     12.  Rockport.    Ind Oct.  2 

Oct.     14.  Sunman.    Ind Sept.  11 

Oct.     14.  Pittsburg.    Pa Oct.  9 

Oct.     14.  Harrisburg.    Pa Oct.  9 

Oct.     14.  East    Liverpool,    O Oct.  9 

Oct.     14.  Skillman,    N.    J Oct.  9 

Oct.     14.  Syracuse.    N.    Y Oct.  9 

Oct.     14.  St.    Paul.    Minn Oct.  9 

Oct.     14.  Louisville.    Ky Oct.  9 

Oct.     14.  Michigan    City,    Ind Oct.  9 

Oct.     14.  Indianapolis.    Ind Oct.  9 

Oct.     14.  Crawfordsville,    Ind Oct.  9 

Oct.     15.  Oscala.    Fla Sept.  25 

Oct.     15.  Denton.    Md Oct.  2 

Oct.     15.  Bemidji.    Minn Oct.  9 

Oct.     15.  Scranton.    Pa Oct.  9 

Oct.     16.  Toledo,    O Oct.  9 

Oct.     16.  Brooklyn,    N.     Y Oct.  9 

Oct.     16.  St.    Joseph.    Mich Oct.  9 

Oct.     17.  West    Seneca,    N.    Y Oct.  3 

Oct.     17.  Kansas    City,    Mo Oct.  9 

Oct.     17.  Carter!  ille.    Mo Oct.  9 

Oct.     17.  Fort   Wavne.    Ind Oct.  9 

Oct.     19.  Woodsfield.    O Oct.  9 

Oct.     19.  Nampa,    Idaho    Oct.  9 

Oct.     21.  Logansport.    Ind Sept.  25 

Oct.     21.  Montrose,    Colo Oct.  9 

Oct.     26.  Richwood.    O Oct.  9 

Oct.  31.  Fort  Logan   H.   Roots.  Ark. .Oct  9 

Nov      4.  Peru,    Ind Oct.  2 

Sewers. 

Oct.     10.  McKeesport.    Pa Oct.  2 

Oct.     10.  St.    Paul,    Minn Oct.  2 

Oct.     10.  Lincoln.   Ill Oct.  9 

Oct.     11.  Aurora,    Ind Oct.  2 

Oct.     11.  Milwaukee.    W'is Oct.  9 

Oct.     11.  Hollidavsburg,    Pa Oct.  9 

Oct.     12.  Racine,    Wis Oct.  9 

Oct.     14.  Carthage,    Mo Sept.  25 

Oct.     14.   Pteutienville.    O Oct.  2 

Oct.     14.  Oklahoma    City,    Okla Oct.  9 

Oct.     14.  Pittsburg.    Pa Oct.  9 

Oct.     14.  New    Castle.    Pa Oct.  9 

Oct.     14.  Chagrin    Falls,    O Oct.  9 

Oct.     14.  St.    Joserih,    Mo Oct.  9 

Oct.     15.  Chattanooga,    Tenn Oct.  3 

Oct.     15.  Elkhart.    Ind Oct.  2 

Oct.     15.  Oneida,    N.    Y Oct.  9 

Oct.     15.  Hattiesburg,    Miss Oct.  9 

Oct.     15.  Decatur,    Ind Oct.  9 

Oct.     17.  West    Seneca,    N.    Y Oct.  9 

Oct.     21.  Steubenville.    O Oct.  9 

Oct.     21.  Rrainerd.    Minn Oct.  9 

Oct.     22.  Spokane,    Wash Oct.  9 

Oct.     22.  Buffalo.    X.  Y Oct.  9 

Oct.     23.  Whiterocks.    Utah    Sept.  23 

Oct.     28.  .A.berdee.1.    S.    Dak Oct.  9 

Water  Supply, 

Oct.       9.  Fort    Caswell.    N.    C Sept.  1» 

Oct.       9.  Fargo.    N.    Dak Sept.  25 

Oct.     10.  Piimghar,   la Sept.  IS 

Oct.     10.  Fort    Du    Pont.    Del Sept.  IS 

Oct.     H.Ashland,    O Oct.  2 

Oct.     22.  Marion.     Kan Oct.  2 

Oct.     22.  Beaver    Citv.    Neb Oct.  9 

Oct.     23.  Atlanta,   Ga Sept.  IS 

Nov.      4.  Tucson,    Aiiz Oct.  2 

Nov      5.  New   Fort  Lyon.   Colo Oct.  9 

Nov.    15.  Phoenix.    Ariz Oct.  2 

Miscellaneous. 

Oct.  9.  Asbury   Park.    N.    J 

Jetties.  Sept  25 

Oct.  10.     New   York.   N.  Y.. 

Retaining  W'all.  Oct.  2 

Oct.  10.  Newark.   N.   J.. 

Garbage    Disposal.  Oct.  9 

Oct.  14.  Cincinnati.  O.. 

Concrete  Wall,  Etc.,  Sept.  23 

Oct.  14.  Pittsburg.   Pa.. 

Board   Walks.  Oct.  9 


Oct. 

14. 

Pittsburg.    Pa., 

Concrete  Steps. 

Oct. 

9 

Oct. 

16. 

Baltimore.  Md., 

Garbage  Disposal. 

Oct. 

9 

Oct. 

17. 

Brooklyn.   N.   Y.. 

Masonry  Wall, 

Oct. 

9 

Oct. 

17. 

Brooklyn,  N.   Y.. 

Masonry  Walls,   Etc., 

Oct. 

9 

Oct. 

IX. 

Lions  Head,   Ont., 

Wharf    Extension, 

Oct. 

9 

Oct. 

IS. 

San  Jose,  Cal,. 

Chimney, 

,  Oct 

9 

Oct. 

1». 

Lancaster,  O.. 

Riprap, 

Oct. 

9 

Oct. 

19. 

Fort  Greble.  R.  I., 

Wharf   Repairs, 

Oct. 

9 

Oct. 

29. 

Cincinnati,  O., 

Track  Work,  Oct, 

.  2 

Oct. 

21. 

Louisville,    Ky., 

Steel  Barges 

.  Sept. 

25 

Oct. 

24. 

New  York.  N,   Y,. 

Signal   System. 

Oct. 

9 

Oct. 

24. 

Toccoa,    Ga., 

Concrete  Work. 

Oct. 

9 

Oct. 

25. 

Charleston,   S,  C, 

Dredge, 

Sept. 

25 

Oct. 

31. 

Mobile.  Ala.. 

Snagboa  t. 

Sept. 

11 

Nov. 

4. 

Louisville.  Ky.. 

Snagboat    Hull. 

Oct. 

9 

Nov. 

S 

.  Kokomo,    Ind.. 

Electric   Lighting. 

Oct. 

9 

Nov. 

15. 

Ch.nrlestoii.  S    C. 

Street   Lighting. 

Sept. 

11 

Nov. 

20.     New  Orleans,   La,, 

Dredge, 

Oct. 

2 

Nov. 

25.     Mobile,  Ala., 

Locks  and    Dams, 

Oct 

.  2 

Oct. 
Oct. 


Excavation.  Earth  and  Rock. 

9.  Jacksonville,   Fla.. 


Dredging.  Sept.  18 
10.  Peterboro,    Ont.. 

Canal,    Sept.     4 
Oct.    10.  Jacksonville.   Fla., 

Rock   Removal.  Sept.  18 
Oct.    10.  Washington,    D.    C. 

Dredging,   Jetty  Work,  Sept.  18 
Oct.    10.  Jersey  City,   N.  J., 

Grading,  Sept.  23 
Oct.     10.     Jersey  City,   N.  J., 

Grading,  Etc.,  Oct.       2 
Oct.     10.  New    Orleans.    La., 

Levee  Work,  Oct.       9 
Oct,     11.     Boone,   la.. 

Drains,  Oct.       2 
Oct.     12.   Rlverton.    Ala., 

Excavation.    Riprap,  Sept.  18 
Oct.  15.    Esthervllle,    la.. 

Ditch    Work,  Sept.  25 
Oct.     16.     Des  Moines,  la.. 

Filling,  Oct.       2 
Oct.    17.  Albany,  N.  Y.. 

Dredging,  Sept.  25 
Oct.     19.  Marinette.   Wis.. 

Ditch  Work,  Oct.       9 
Oct.     21,     Wilmington,   Del.. 

Dredging.  Oct.       2 
Oct.    22.  St    Paul.  Minn.. 

Dredging.  Sept.  25 
Oct.     22.     New   Orleans,   La., 

Canal,  Oct,       2 
Oct.    26.  Ivanhoe.   Minn. 

Ditch    Work,  Sept.  25 
Oct.     30.  Newport,  R.  I., 

Dredging.  Oct.       9 

Materials.  Machines,  Supplies.  Tools.  Etc. 

Oct. 


10.  BulYalo.    N.    Y.. 
Boilers,  Oct.       2 

Oct.     10.     Richmond.   Ind.. 

Broken  Stone,  Oct.       2 

11.  Buffalo,   N.   Y., 
Boilers,  Oct,       2 

12.  Williamsport.   Pa., 
Street  Signs.  Oct.       9 

14.  Washington.  D.  C. 

Dvnamite    Timber,    Etc.,  Sept.  25 
14.     Ashland,    O., 

Water   Pipe.  Oct.      2 

14.  Pittsburg.   Fa. 
Ladders.   Laundry   Equipment.  Oct.       9 

Oct.     14.  New   York,    N.    Y.. 

Sand.  Residuumn  Oil.  Oct.       9 
't,     15.  Honolulu,    T.    H., 

Materials,    Sept.     4 
Oct.    15.  Puget  Sound.   Wash.. 

Timber.    Bolts,    Etc.  Sept.  23 

15.  Mare  Island.  Cal.. 
Timber,  Tools,  Etc..  Sept.  25 

15.  Norfolk.    Va.. 

Machinery.   Etc..  Oct.       9 
15.  Charleston.    S.    C. 

Motnrs.  Wires.  Etc..  Oct.       9 
Oct.     15.  League    Island.   Pa.. 

Timber.    Pipe.   ETtc.  Oct.       9 
Oct.     IS.  New   York.    N.    Y.. 

Machinery.    Pipe.    Etc..  Oct.       9 
Oct.     15.  Annapolis.   Md.. 

Lathe.   Cement.    Etc..  Oct.       9 
Oct.     15.  Boston.  Mass.. 

Machinery.   Etc..  Oct,       9 
Oct.     15.  Pensaeola.   Fla.. 

Machinery.  Oct.       9 


Oct 
Oct 
Oct 
Oct 
Oct 


Oct. 
Oct. 
Oct. 
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Oil. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Nov. 
Nov. 
Nov. 


16.     Porlsmuutli,  N.  H., 

Mnchliicry. 

15.  WnHliliiKlon.   IJ.  C. 

Rope.    I'Ipo.   Machinery, 

16.  Ottawa,   Ont, 

Asphalt   Plant, 
16.  Boltlmorr,  Md.. 

Moliir. 

16.  Atlnnta,   Oa., 

Boiler, 

17.  New  Yolk.   N.    Y.. 

l.iiinlHT,    I'alnt,    Etc., 
21.  L«ulEVllle,    Ky.. 

Dump   Scows 
21.     Chicago,  III.. 

Cement, 
21.     Helena,   Mont.. 

Fire  Hose. 

21.  Washington.   D.    C. 
Pumps.    Picks.    Shovels.    Etc., 

22.  PhlladPlplila.    Pa.. 

Hollers.    Pumps,   Etc, 
22,  Mare  Island,   Cal., 

Blower, 

28.  Washington.   D.   C, 

Castings,    Rope,   Etc., 
.29.  Puget    Sound.    Wash., 

•    Timber,    Tubing,   Etc, 

29.  Mare  Island.  Cal., 

Drills.  Cable,  Etc., 
31.     Cleveland,   O., 

Mechanical  Equipment, 
4.  W,a.shiM8t(>n,  D.  C,         1 

Tanks.    Meters,   Etc, 
4.  Washinston.  I).  C. 

Tools.  Meters.   Etc., 
15.  Winnipeg.    Man.. 

Water  Pipe, 

BIDS  ASKED, 


,  Oil. 

a 

Oct. 

9 

Oct. 

2 

Oct. 

9 

Oct. 

9 

Oct. 

9 

1,  Sept, 

26 

Oct. 

2 

Oct. 

2 

Oct. 

2 

..Oct. 

9 

Oct. 

9 

Oct. 

9 

Oct. 

3 

Oct. 

9 

Oct. 

2 

Oct. 

9 

Oct. 

9 

Oct. 

9 

Bridges. 


Bids  'are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Los  Angeles,  Cal. — Until  2  p.  m..  Oct.  14, 
by  C.  G.  Keyes.  cmmty  clerk,  for  construct- 
ing concrete  culvert  on  Grand  Ave.,  Covlna 
Road  District. 

Napa,  Cal. — I'ntil  Oct.  1.=;,  by  N.  W.  Col- 
lins. I'lcrk  county  supei visors,  for  building 
stono  arch   bridge  over  MiUiken  Creek. 

Caldwell,  Idaho.— Until  Oct.  IS,  by  O,  V. 
Biadle.w  t'U-ik  county  commissioners,  '  for 
constructing  wagon  bridge  over  seven-mile 
shiugti. 

Chicago,  III.— Until  11  a.  m..  Oct.  2G,  bv 
Department  Public  Works.  32G  City  Hall,  for 
labor  and  niaterial  for  substructure  and 
superstructure  of  a  bascule  bridge  to  be 
erected  ovei-  Noith  branch  of  Chicago  River 
at   Klnzie  St. 

Hammond,  Ind. — Until  noon,  Oct.  14.  by 
Charles  A.  Johnson.  County  Auditor.  Crown 
Point.  Ind..  for  complete  construction  and 
erection  ready  for  use.  the  substructure. 
superstructure  and  machinery  of  a  swing 
bridge  over  the  Calumet  River  at  Columbia 
Ave.,  in  Hammond. 

Newicastle,  Ind. — Until  10  a.  m.,  Oct.  14. 
by  John  M.  Bundy.  Curunty  Auditor,  for  con- 
structing   i^ridge  over   Blue  River. 

Ottawa,  Kan. — Until  noon,  Oct.  12.  by 
County  Conimissioncrs.  for  erection  of  40-ft. 
truss  bridge.  L'U-ft.  girder  bridge,  and  a  6- 
ft.    truss    bridge. 

Roblln,  Man.,  Canada. — Until  noon.  Oct. 
12.  by  Charles  Brydon.  Secretary-Treasurer. 
Shell  River  Municipality,  Roblin.  for  con- 
struction of  bridge  over  Shell  River,  near 
Roblin. 

Chllllcothe,  O. — Until  noon.  Oct.  14.  by 
Chas.  H.  Pinto.  County  Auditor,  for  con- 
structing two  concrete  or  masonry  abut- 
ments for  bridge  in  Liberty  Township.  Bids 
are  also  asked  for  steel  superstructure  for 
highway  bridge,  65  ft,  long,  in  Springfield 
Township. 

Xenia,  O. — Until  noon.  Oct.  12.  by  Wm. 
Dodds.  County  .Auditor,  for  <  onstructiiig  low 
truss  bridge.  Su  ft.  long,  in  Sugar  Ci'eek 
Town.shlp. 

Fork  River,  Man.,  Canada. — ^Until  Oct.  10. 
by  D.  F.  Wilson.  Secy..  Mossy  River,  Fork 
River,  M.an..  for  building  a  bridge  across  the 
Mossy  River,  near  the  Village  of  Wlnni- 
Itegosis.  Howe  truss,  two  84-foot  spans. 
Also  two  bridges  aci-oss  the  Fork  river, 
near  the  Village  of  Fork  River.  Howe  truss. 
each  spans  of  60  ft.  These  bridges  may  be 
either  steel  or  wood. 


Buildings. 


Bids  are  aski  d  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Washington,  D,  C. — Until  2  p.  m..  Oct.  24. 
by  B<-rnard  R.  (Ireen.  Superintendent  of 
Construction.  National  Museum.  Library  of 
Congress,  for  furnishing,  dclivoiing.  and  set- 


ting In  place,  complete,  the  cut  buff  Bedford 
llmistoiie  and  marble  column  uhnfts  and 
marble  bn-scs  required  for  the  screens  In  the 
rottintla  of  the  new  building  for  the  National 
Museum. 

Washington,  O.  C. — Until  2  p.  m..  Oct.  24. 
by  Hirnaril  R.  Green.  Superintendent  of 
Construction.  Building  for  National  Museum, 
Library  of  Congress,  for  furnishing,  ilellver-' 
Ing  and  putting  In  place,  complete,  the  roof 
covering,  comprising  reinforced  concrete  or 
oilier  tircproof  material,  sheet  copper  work, 
and  skylights,  and  for  furnishing  green  roof- 
ing .xl.itc  for  the  new  building  for  the  Na- 
tional   .Museum. 

Sheldon,  la. — U'ntil  noon.  Oct.  16.  hy  Henry 
Shi|iKy,  President  Library  Board,  for  erect- 
ing   public    library   building, 

Lacey,  la.— Until  Oct.  24.  by  C.  A.  Brlney, 
Secy.,  for  erection  of  school  house  In  Sub- 
District    No.    2.   Adams   Township. 

Sioux  City,  la. — Until  10  a.  m..  Oct.  l.=>.  by 
Intersttitc  Brewing  Co..  Fred  Knepper. 
Secy..  M7  4th  St..  for  constiuction  of  brick 
or   steel    brewery. 

Chicago,  III,— Until  11  a.  m.,  Oct.  16.  by 
departnicTit  of  Public  Works.  322  City  Hall, 
for  constructing  police  station  at  27th  St. 
and   South   l.,awiidale  Ave. 

Chicago,  Ml. — Until  U  a.  m..  Oct.  12,  by 
deiiartiiicnl  of  Public  Works,  322  City  Hall, 
for  coiislnicting  fire  engine  house  at  710 
Norlli  ."i2il  .\ve. 

Washington,    Kan, — Until  noon,   Oct.  20.   by 
S.    T.    Voder.    Secy.    Bd.    Education,    for   erec- 
.  tion    of    hit;li    scliool    building. 

New  Orleans,  La. — Until  noon,  Oct.  15.  by 
F.  S.  Sliields,  Secy.  Sewerage  and  Water 
Board,  for  installing  plumbing  work  la  of- 
fices of  the  Sewerage  and  Water  Board. 
Nos.  602-604  Carondelet  St.,  and  connecting 
same   to  the   sewers. 

New  Orleans,  La. — Until  11  a.  m..  Nov. 
2.  by  Bureau  of  Yards  and  Docks.  Navy  De- 
partment. Washington,  D.  C,  for  construct- 
ing a  dispensary  building  and  accessories 
for   the  naval  station.   New   Orleans,   La- 

Lapeer,  Mich. — Until  noon.  Oct.  24.  by 
Board  of  Control  of  the  Michigan  Home  for 
the  Feeble  Minded  and  Eiiileptic.  for  the 
construction  of  a  new  dormitory  building,  a 
new  bakery,  and  for  additions'  and  altera- 
tions to  the  farm  house.  Clark  &  Munger. 
Architects.    Bay    City.    Mich. 

Baltimore,  Md. — Until  11  a.  m.,  Oct.  16, 
by  Edward  D.  Preston.  Inspector  of  Build- 
ings, for  erection  of  truck  house  No.  4  at 
929    McCuIloh    St. 

Fort  Washington,  Md. — Until  noon.  Nov.  4. 
by  Constructing  Q.  M.,  for  construction, 
plumbing,  heating,  electric  wiring  and  in- 
stalling electric  light  fixtures  for  one  double 
barrai-k  building  for  coast  artillery  at  Fort 
Washington.  Md..  the  building  to  be  either 
frame  or  brick. 

Portland,  Me. — Until  11  a.  m..  Nov.  5.  by 
Capt.  F.  J.  Morrow.  Constructing  Q.  M.. 
47S%  Congress  St..  Portland,  for  the  con- 
struction, plumbing,  heating,  electric  wiring 
and  electric  fixtures,  etc..  for  one  double  bar- 
rack building  at  Fort  Williams.  Me.,  and  one 
sinhle   barrack  at  Fort  McKinley.  Me. 

Lansing,  Mich. — Until  noon.  Oct.  IS,  by 
C.  E.  Tarte.  General  Manager.  Grand 
Rapids.  Mich.,  for  the  erection  of  a  2-story 
telephone  exchange  building  at  Lansing.  K. 
A.  Bowd.  Architect.  Lansing,  Mich. 
.  Kansas  City,  Mo. — Until  11  a.  m..  Oct.  31. 
by  Saimiel  .\.  P.oyer.  County  Clerk,  for  con- 
structing tlie  buildings  (inclosing  and  put- 
ting in  floors)  for  the  new  J.-ickson  County 
Home  for  the  Aged  and  Infirm.  Smith  & 
Rea.  Architects.  722  Dwight  Bldg..  Kansas 
City. 

Winston-Salem.  N.  C. — lentil  10  a.  m.. 
Oct.  2."i.  by  M.  U.  Bailey.  Chairman  County 
Commissioners,  for  erection  and  completion 
of  the  new  county  jail  agreeable  to  plans 
and  specifications  prepared  hv  Architects 
Frank  P.  Milburn  &  Co..  Washington.  D.  C. 
New  York,  N.  Y.— Until  2:30  p.  m..  Oct. 
14,  by  Robert  W.  Ilebberd,  Commissioner  of 
Charities,  foot  of  K.  26th  St..  for  construc- 
tion of  six  ward  buildings  of  Seaview  Hospi- 
tal, Castleton  Township.  Richmond  Borough. 
Security  required  is  $300,000.  Raymond  F. 
Almlrall.   Archt.,    51  Chambers  St. 

Brooklyn,  N.  Y.— Until  3  p.  m..  Oct.  17,  by 
Park  Hoard.  Arsenal  Bldg..  5th  Ave.  and 
64th  St..  New  York,  for  erection  of  shelter 
house  in  New  Lots  Park.  Sec-urity  required 
S3, 500:  also  a  shelter  house  in  B'uiton  Park. 
Security  required  $10,000:  and  a  shelter  and 
tennis  house  in  Prospect  Park,  security  re- 
quired $25  000.  Plans,  etc.,  at  offlce  Depart- 
ment of  Parks,  Litchfield  Mansion.  Prospect 
Park.    Brooklyn. 

Fort  Totten,  N,  Y,— Until  11  a.  m.,  Oct,  IS, 

by  Constructing  Q.  M..    Fort   Totten.   Wlllets 

Point,  for  alterations  and  lejtairs  to  barracks 

No.    107.    lOS  .and    110.   at   this  post. 

Governor's    Island.    N.    Y.    H. — Until    11    a. 


m.,  Oct,  15,  by  Constructing  Q.  M.,  for  con- 
struction, plumbing,  heating,  wiring  and 
lighting  fixtures,  of  n  post  exchange  and 
gymnasium   at   Fort    Jay,   Governor's   Island, 

N.    Y.   H. 

New  York,  N.  Y.— Until  11  a.  m.,  Oct.  14. 
hy  Joseph  Bermal.  President  Queens  Bor- 
ough. 5th  St.  and  Jaikson  Ave..  l>ong  Island 
City,  for  rebuilding  the  interior  of  the 
yueens  County  court  house  at  Long  Island 
City,  together  with  all  the  work  Incidental 
thereto,  excepting  all  that  provided  for  in  the 
previous  contract.  Security  requited  is 
$100,000. 

Glen  Cove,  N.  Y.— Until  Oct.  19,  by  Town 
Board,   for  building  new  town  hall, 

Piattsburg  Barracks,  N.  Y,— Until  10  a.  m.. 
Oi  t.  2S.  by  Consliuctlng  y.  M.,  for  con- 
structing, plumbing  and  electric  wiring  a 
Quartermaster's  stable  and  constructing  a 
wagon   shed  at  this  post. 

Bartlett,  Tex.— Until  Oct.  15.  by  G.  A. 
Lindcniann,  for  the  erection  and  completion 
of  an  11-room,  2-story  brick  or  concrete 
blocks  school  building. 

Fort  Monroe,  Va. — I'ntil  noon.  Oct.  18,  bv 
Capt.  Ernest  R.  Tilton.  Constructing  Q.  M.'. 
for  the  installation  of  heating  plant  in  quar- 
ters 45,  at  Fort  Monroe. 

Chippewa  Falls.  Wis.— Until  3  p.  m.,  Nov. 
15.  by  James  Knox  Taylor,  Supervising  Ar- 
chitect, Washington.  D.  C,  for  the  construc- 
tion (including  plumbing,  gas  piping,  heating 
apparatus,  electric  conduits  and  wiring)  of 
the  U.  S.   Post  Offlce  at  Chippewa   Falls. 

MilwaukeCi  Wis. — Until  5  p.  m.,  Oct  10. 
by  Frank  M.  Harbach.  Secy.,  Board  of  School 
Directors,  for  furnishing  and  installing  elec- 
tric fixtures   in   North   Division   High  School. 


Roads  and  Streets, 


Bids  are  asked  on  following  work, 
notes  being  arranged  alpha  beticallv 
states: 


the 
by 


Fort  Logan  H.  Roots,  Ark, — Until  11  a. 
m.,  Oct.  31,  by  the  Constructing  Q.  M.,  for 
extension  of  sidewalks  at   this  post. 

Montrose,  Colo. — Until  noon.  Oct.  21.  by 
T.  W.  Jaycox.  State  Engineer,  Denver.  Colo., 
for  construction  and  repair  of  about  two 
miles  of  wagon  road,  between  Paradox  and 
Natuiita. 

Nampa,  Idaho. — Until  S  p.  m.,  Oct.  19,  by 
Claude  Duval,  City  Clerk,  for  constructing 
bitulithic  pavement  on  portions  of  streets 
and  two  alleys.  Certified  check  for  $2,5"" 
with   bid. 

Crawfordsville,   Ind. — Until  7:30  p.  m..  Oci 
14.   by  Henry   B.  Hulett.  City  Clerk,  for  con- 
structing  brick    pavement   on    Pine   St..    also 
for   similar   improvement    on   ^\'abash   Ave. 

Fort  Wayne,  Ind. — Until  7:30  p.  m..  OcL 
17,  by  H.  W.  Becker.  Clk.  Bd.  Pub.  Wks.. 
for   S-ft.    cement    sidewalk   on   Polk   St. 

Indianapolis,  Ind. — Until  10  a.  m.,  Oct.  14. 
by  Boaid  Public  Works,  for  three  contracts 
for  grading  and  jiaving  sidewalks  with 
cement,  one  contract  for  grading  and  roll- 
ing roadway  and  two  contracts  tor  giading 
and  paving  roadway  with  brick. 

Michigan  City.  Ind. — Until  5  p.  m.,  Oct. 
14.  by  Board  Public  Works,  for  constructing 
cement    sidewalk    on    May    Ave. 

Vincennes.  Ind. — Until  2  p.  m.,  Oct.  11. 
by  r.  L.  V.  Tucker.  Ck.  Bd.  Pub.  Wks.. 
for  2   artificial  stone  sidewalks. 

Louisville,  Ky, — Until  noon,  Oct.  14,  b> 
Board  Public  Works,  Roger  G.  McGrath. 
Sec.v..  for  constructing  asphalt  pavement  on 
four   streets. 

St.  Joseph,  Mich. — Until  7  p.  m..  Oct.  16. 
hy  Harry  L.  Murphy.  City  Cleik.  for  grad- 
ing and  paving  portions  of  Main  St.  and 
Bn>ad    St. 

Bemidji,  Minn. — Until  10  a.  m..  Oct.  15,  by 
M  D.  Stoner.  County  Superintendent  of 
iligluvays.   for  constructing  two   roads. 

St.  Paul,  Minn, — Until  2  p.  m..  Oct.  14,  bv 
R.  L.  Gorman,  Cleik  Bd.  Pub.  Wks..  for 
grading  portions  of  Syndicate  Ave..  Grigg.-^. 
Dunlap.    Carroll   .and    Iglehart    Sts. 

Carterville,  Mo. — Until  Oct.  17.  ly  H.  E. 
Moody.  City  Clerk,  for  constructing  39.00* 
sq.  ft.  of  cement  sidewalks  on  5  streets. 
Estimated  cost  about  $5,300.  F.  A.  Funk. 
City  Engineer. 

Kansas  City,  Mo. — Until  11  a.  m.,  Oct.  17, 
by  E.  A.  H.arper,  City  Engineer,  for  con 
slructing  cinder  sidewalks  (m  Independcni  • 
Ave.:  also  for  4  contracts  for  artificial  stoie 
curbing  and  IS  contracts  for  constructlni: 
artificial   stone   sidewalks. 

Sklllman,  N,  J, — Until  II  a.  m..  Oct.  14.  b.\ 
Wm.  E.  Drake.  Chairmai^  IC\ecuth'c  (.'om- 
mitte.  State  House.  Trenton.  N.  J.,  for  con- 
struction i>f  stone  roads  at  the  New  Jerse>' 
State  Village  efor  Epileptics.  Sklllman.  N.  J. 
Certified  check  for  $2,000  required. 

Brooklyn.    N.    Y.— Until    11    a.    m..    Oct.    16. 
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by  Bird  S.  Coler.  Borough  President,  for  7 
contracts  for  regulating  and  repaying  with 
asphalt  and  2  contiacts  for  constructing 
cement   concrete  sidewalks. 

Syracuse.  N.  Y.— Until  1:30  p.  m.,  Oct.  14, 
li.v  GiMiige  J.  Metz,  City  Clerk,  for  construct- 
ing sidc\\':ilk. 

West  Seneca,  N.  Y, — Until  4  p,  m.,  Oct  1", 
by  J(is.-ph  Waldraff,  Tow'n  Clerk,  for  macad- 
amizing and    iniproying  4   streets. 

East  Liverpool,  O. — Until  noon,  Oct,  14,  by 
J.    W.    Gipner.    Secy.    Bd.    Pub.    Service,    for 
grading  and  paving  Pennsylvania  Ave.,   with    ■ 
asphalt    blocks. 

Richwfood,  O, — Until  noon,  Oct.  26,  by  R. 
L.  Jordan.  Village  Clerk,  for  paving  Frank- 
lin   St..    with    vitiihed    brick. 

Toledo,  O, — Until  10  a!  m.,  Oct.  16,  by  D. 
T.  Ua\  ies,  Jr..  County  Auditor,  for  repair- 
ing  Monroe   St.  stone   road  No.   12, 

Woodsfield,  O. — Until  noon,  Oct,  19,  by 
Geo.  P.  Dorr.  Village  Clerk,  for  macadamiz- 
ing West   Court   St. 

Harrisburg.  Pa. — Until  noon,  Oct.  14.  by 
W.  11.  Lynch.  Cummissioner  of  Stieets,  for 
paving    portions    of   3    streets, 

Pittsburg.  Pa, — Until  10  a.  m.,  Oct.  14.  by 
A.  B.  Shepherd,  Dir.  Pub.  Wks.,  City  Hall, 
for  grading,  curbing  and  paving  with  block 
stone  portions  of  (Jth  Ave.,  Webster  Ave., 
and  Glenwood  Ave.;  also  for  grading,  curb- 
ing and  paving  with  brick  Rosecrans  Alley, 
and  for  paving  Carter  Ave.  with  asphalt,  and 
repaying    Denniston    Ave.,    with    asphalt. 

Scranton,  Pa. — Until  11  a.  m.,  Oct.  15.  by 
C.  R.  Acker,  Director  Public  Works,  for  con- 
stiucting   tlagwalks. 

Milwaukee,  Wis.— X'ntil  10:30  a.  m.,  Oct. 
11,  by  Chas.  J.  I'oetsch.  Chairman  Bd.  Pub. 
Wks.,  for  paving  National  Ave.  with  asphalt. 
Also  for  paving  alley  with  stone. 

Sewers. 

Bids  are  asked  on  following  work,  the 
notes  being  ananged  alphabetically  by 
states: 

Lincoln.  Ill, — Until  2  p.  m..  Oct.  10.  by 
Chas.  E.  Barrow,  City  Clerk,  for  constructing 
590  tt.   of  12-in.   vitrified  pipe   sewer. 

Decatur,  Ind.— Until  Oct.  15,  by  City 
Clerk,    for  constructing   C.   D.   Lewton  sewer. 

Oklahoma  City.  Okla. — Until  5  p.  m..  Oct. 
14,  bv  Geo.  Hess.  City  Clerk,  for  constiuctmg 
Blackwelder  Ave.  sturm  sewer,  consisting  of 
2,300  lin.  ft.  4-ft.,  2-in.,  by  6-ft.  3-ln..  oval 
shape,    concrete   sewer. 

Brainerd,  IVlinn. — Until  8  p.  m..  Oct.  21. 
by  H.  J.  Spencer,  City  Clerk,  for  labor  and 
material  for  constructing  o.lOO  lin.  ft,  of 
sewer. 

Hattiesburg.  IVIiss, — Until  Oct.  15,  by  City 
Clerk,  for  constructing  2,640  lin.  ft.  15-in. 
sewer,  6.150  lin.  ft.  10-ln.  sewer,  6.70S  lin. 
ft.  S-in.  sewer,  43  manholes  and  seven  flush 
tanks.     J.  H.   Putnam.  City  Engineer. 

St.  Joseph,  Mo.— Until  11  a.  m..  Oct.  14. 
by  Geo.  K.  Barnes.  Clerk  Bd.  Pub.  Wks.. 
for  construction  of  extension  of  Sycamore 
St.  main  sewer,  including  1,090  lin.  ft,.  4-ft. 
circular  brick,  concrete  or  reinforced  con- 
crete, 305  lin.  ft.  33-in.  brick,  concrete,  etc., 
sewer,  and  5S0  lin.  ft.  30-in.  sewer.  Bids 
are  also  asketi  for  extension  of  Grand  Ave. 
Main  sewer.  250  lin.  ft.  of  S-ft.  circular 
brick,   concrete  or  reinforced  concrete  sewer. 

Buffalo,  N.  Y. — Until  11  a.  m.,  Oct.  22.  by 
F.  G.  Ward,  Commissioner  Pub.  Wks..  for 
constructing  sewers  as  follows:  EUer  Ave., 
18-in.  and  20-in.  tile;  Fillmore  Ave.,  33.  36, 
39.  42  and  45-in.  brick;  South  Side  Parkway. 
10-in.  and  15-ln.  tile;  Bloomfield  Ave.,  10-in. 
and   12-in.    tile. 

Oneida,  N,  Y, — Until  5  p.  m..  Oct.  15,  by 
Board  Public  Works,  for  sewer  in  Elm.  Lake 
and   Williams   Sts. 

West  Seneca,  N.  Y. — Until  4  p.  m.,  Oct.  17. 
by  Joseph  Waldraff,  Town  Clerk,  for  con- 
structing sewer  in  Lebanon  St.;  also  for 
sewer  in  Betlilehem  St. 

Chagrin  Falls,  C— Until  Oct.  14.  by  H.  D. 
Bishop,  Village  Cleik,  for  constructing  sewer 
system  and  sewage  disposal  plant,  to  cost 
about  J60.000.  Walter  P.  Rice  Engineer  Co., 
Cleveland.   O..  are  the  engineers. 

Steubenville,  O. — Until  noon,  Oct.  21,  by 
T,  W.  Vance.  Clerk  Bd.  Pub.  Service,  for 
labor  and  materials  for  IS-in.   pipe  sewer. 

Hollidaysburg,  Pa. — Until  7:30  p.  m,.  Oct, 
11,  by  John  G.  Sellers.  Chairman  Committee, 
for   constructing    900    ft.    of   sewer. 

New  Castle,  Pa.— Until  Oct.  14.  by  A.  E. 
Rhodes.  City  Clerk,  for  sanitaiy  sewer  in 
Chestnut  St.   and   in  Van   Buren  Ave. 

Pittsburg,  Pa. — Until  10  a.  m.,  Oct.  14.  by 
A.  B.  Shepherd,  Dir.  Pub.  Wks.,  City  Hall, 
for  sewers  as  follows:  Chance  Alley,  12-in. 
pipe:     Heberton     St.,     15-in.     pipe;     Puckety 


Road,  12-in.  pipe;  Elora  Alley.  15-in.  pipe; 
Coltart  PI..  36-in.  brick  relief;  Chisletl  St.. 
15-in  pipe;  Reimer  Alley,  12-in,  pipe;  Omega 
St.,   15-in.   pipe. 

Aberdeen.  S.  D. — Until  S  p.  m..  Oct.  28. 
by  F.  W.  Ka>incind.  City  Auditor,  for  the 
construction  of  any  and  all  of  the  sewers 
ordered    by  the   City   Council. 

Spokane,  Wash.— Until  2  p.  m..  Oct.  22. 
by  Board  Public  Wks..  for  constructing 
trunk  sewer  in  District  No.  4.  and  sub-trunk 
sewers  in  Disti'icts  Nos,  6  and  7.  Estimated 
cost   is   $150,000, 

Milwaukee,  Wis,— Until  10:30  a.  m.,  Oct. 
11.  hy  Chas.  J.  Poetsch,  Chairman  Bd.  Pub. 
Wks..  for  constructing  scwei'  in  Lisbon  Ave. 

Racine,  Wis.— Until  10  a.  m.,  Oct.  12.  by 
Board  Public  Works,  for  laying  sewer  and 
water  services,  and  substituting  lead  serv- 
ices in  place  of  iron  services  in  Hamilton 
St. 


Water  Supply, 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Now  Fort  Lyon,  Colo, — Until  10  a.  m.,  Nov. 
5,  by  Bureau  of  Supplies  and  Accounts,  Navy 
Department,  Washington,  D.  C,  for  install- 
ing a  water  system  at  the  naval  hospital. 
New  Foi  Lyon,  Las  Animas,  Colo.  Applica-  , 
tions  for  proposals  should  refer  to  Schedule 
385. 

Beaver  City,  Neb. — Until  8  p.  m.,  Oct.  22, 
by  W.  L.  Leonard,  City  Clerk,  for  construct- 
ing system   of  air  pressure   water  works. 

Hundred,  W,  Va, — Dr,  F.  M.  Kearns.  of 
the  Council  <."oinmittee,  writes  us  that  this 
place  is  about  ready  to  put  in  a  water  sys- 
tem, the  water  to  be  drawn  from  tanks  at 
an  elevation  of  about  300  to  350  ft.  The  esti- 
mated cost  is  about  $10,000.  Correspondence 
is  desired  with  engineers  and  contractors. 
S.  J.  Cole  is  Town  Recorder. 

Excavation,  Earth  and  Rock. 

Bids  are  asked  on  fullnwing  work,  the 
notes  being  ananged  alphabetically  by 
states: 

New  Orleans,  La. — Levee  W'ork. — Until  2 
p.  ra..  Oct.  10,  by  C.  A.  Harris,  Secy.  Or- 
leans Levee  District,  15  Masonic  Temple,  for 
following  woik:  Lower  Delacroix  to  Upper 
Beka  Plantation,  new  levee  and  revetment. 
Length  about  3,400  ft.  Contents  about  63,000 
cu.  yds.  of  earthwork  and  about  155.000  ft. 
B.  M.  of  creosoted  pine  lumber  in  revet- 
ment; Beka  Plantation  new  levee — Length 
about  7,700  ft.  Contents  about  107,000  cu. 
yds,  of  earthwork. 

Newport,  R.  I. — Dredging. — Until  11  a.  m.. 
Oct.  30,  by  Lt.  Col.  J.  H.  Willard,  U.  S. 
Engrs.  for  dredging  in  Providence  Harbor. 
R.   I. 

Marinette.  Wis. — Ditch  Work. — Until  noon. 
Oct.  19.  by  Wm.  C.  Campbell.  Sec'y.  Drain- 
age Commissioners,  for  ditch  work  in  First 
Drainage  District.  The  work  includes:  12 
ditches  from  V4  to  4  miles  in  length  with  a 
total  length  of  11  miles;  7,600  lin.  ft.  ditch 
with  a  width  of  6  ft.  at  the  bottom,  w-ith 
maximum   cut   of  9   ft.   and    minimum   cut  of 

3  ft.;    45,270  lin.   ft.  of  ditch  with  a  width  of 

4  ft  at  the  bottom,  with  miximum  cut  of  S 
ft.  and  minimum  cut  of  4  ft.  All  ditches 
are  to  have  a  slope  of  1  to  1,  making  the 
greatest  top  width  24  ft.,  and  requiring  ap- 
proximately 145.000  cu.  yds.  of  excavation. 
The  soil  is  black  muck  underlaid  with  sand 
with  a  possibility  of  clay  in  a  few  places. 
The  muck  is  from  3  ins.  to  4  ft.  deep.  The 
work  also  includes  one  mile  of  easy  clearing. 
The  bond  required  is  $10,000.  Certified  check 
of  $500  is  required  with  bid.  A.  L.  Hillis. 
1444  Main  St..  Marinette,  Wis.,  is  Engineer. 

Miscellaneous, 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

San  Jose,  Cal. — Chimney, —  Until  7:30  p,  m., 
Oct.  IS,  by  W.  M.  Southeimer,  Secy.  Board 
of  Managers  of   the   Agnews   State   Hospital, 

7  W'est  Santa  Clara  St.,  San  Jose,  for  the 
construction  and  erection  of  a  steel  chim- 
ney or  concrete  chimney, 

Toccoa,  Ga, — Concrete  Work. — Until  Oct. 
24.  by  B.  P.  Brown,  Jr,,  County  Ordinary, 
for  const!  ucting  at  new  court  house,  re- 
taining wall  on  south  side  400  ft.  long,  east 
end  225  ft.  long,  and  west  end  225  ft.  long, 
to  be  built  of  reinforced  concrete;  eight  sets 
of  steps   of  concrete;    walks.  5   ft..    6  ft.    and 

8  ft.  wide,  respectively,  etc.  H,  L,  Lewman. 
Archt..  Louisville.  Ky. 

Washington,  D.  C. — Tanks.  Meters.  Etc. — 
Until  10:30  a.  m..  Nov.  4,  by  H.  F.  Hodges. 
General    Purchasing   Officer.    Isthmian    Canal 


Commission,  for  furnishing  under  Circular 
No.  396  the  following;  Oil  tanks,  punching 
and  shearing  machines,  water  meters,  elec- 
ti'ical  (ixtures.  rubber  and  leather  belting, 
belt  lacing,  cotton  duck,  drift  bolts,  boat 
spikes,  nails,  corn  brooms,  .scrubbing  blushes, 
lai'kie  blocks,  lamps,  door  hardware,  axes, 
hammers,  tool  handles,  saws,  hoes,  pipe  cut- 
ters, wrench  frames,  chisels,  wire  rope  clips, 
hose  clamps,  screw  clamps,  belt  hooks,  hasps 
and  staples,  wing  dividers,  oil  cans,  sash 
cord,    polishing  paste,   lubricating  oil,    etc. 

Kokomo.  Ind. — Electric  Lighting. — Until  10 
a.  m.,  Nov,  8,  by  Board  Public  Works,  W. 
T.  Meek,  City  Clerk,  for  furnishing  electric 
lights  for  city. 

Louisville,.  Ky.— Snagboat  Hull.— Until 
noon.  Nov.  4,  by  Capt,  H.  Burgess.  U.  S. 
Kngis..   for  steel  hull  for  snagboat. 

Baltimore,  Md. — Garbage  Disposal. — Until 
11  a.  m..  Oct.  16,  by  J.  L.  Wickes.  Comr.  of 
Street  Cleaning,  for  the  removal  and  final 
disposition  of  garbage,  dead  animals  and 
market  refuse  of  the  city  of  Baltimore,  Md., 
from   Jan.    1.    1908,    until  Jan.    1,    191S. 

Newark.  N.  J, — Garbage  Disposal. — Until 
3:15  p.  m.,  Oct.  10  (Re.adveitisement).  by  M. 
R.  Siierrerd.  Chief  Engineer.  Street  and 
Water  Commissioner.  City  Hall,  for  the  col- 
lection, removal  and  disposal  of  ashes,  rub- 
bish material,  paper  and  garbage  in  Newark 
for  a  period  of  five  yeais  beginning  Jan.  1, 
1908. 

Brooklyn,  N,  Y. — Masonry  Work.  Etc. — 
Until  :;  p.  ni.,  Oct.  17.  by  Park  Board.  New 
York,  for  following  work:  Labor  aiid  ma- 
terials necessary  to  wiie  and  light  and  make 
repairs  to  the  Soldiers'  and  Sailors'  Arch. 
Prospect  Paik.  Brooklyn.  Security  $3,000; 
for  repairs  and  alterations  to  and  painting 
of  fences  around  paiks  and  on  parkways  in 
the  Boroughs  of  Brooklyn  and  Queens.  Se- 
curit.v. required  $4,000;  for  repaiis  and  alteia- 
tions  to  the  various  ornamental  stone  en- 
trances to  Prospect  Park.  Borough  of  Brook- 
lyn. Security  required  $3,000.  Blank  foims 
may  be  obtained  at  the  office  of  the  Depart- 
ment of  Parks.  Litchfield  Mansion,  Prospect. 
Park.  Brooklyn.  .       ' 

Brooklyn  ,N.  Y.— Masoniy  Wall.— Uniir  3, 
p.  m..  (Jet.  17.  Park  Boaid.  Arsenal  Bldg.', 
5th  Ave.  and  G4th  St..  New  Yoik.  for  labor 
and  materials  necessary  to  construct  a 
rustic  masonry  boundary  wall  around  Sunset 
Park.  Borough  of  Biooklyn.  Security  re- 
quired is  $25,000.  Plans,  etc..  at  office  of  the 
Department  of  Parks.  Litchfield  Mansion. 
Prospect    Paik.    Brooklyn. 

New  York,  N.  Y. — Ltlmber.  paint.  Etc.— 
Until  11  a.  m..  Oct.  17.  by  John  V.  Coggey. 
Commissioner  of  Correction.  14S  E.  20th  St., 
for  furnishing  and  delivering  hardware, 
paints,  iron,  steam  fittings,  lumber  and  mis- 
cellaneous articles. 

New  York,  N.  Y, — Sand.  Residuum  Oil.— 
Until  11  a.  m..  Oct.  14.  by  Joseph  Beimel, 
President  Queens  Borougli,  Long  Island  City. 
for  furnishing  1.500  cu.  .vds.  .sand;  also  resi- 
duum  oil   to   Bureau   of  Highways. 

New  York,  N.  Y, — Signal  System. — Until  3 
p.  m.,  Oct.  24,  by  James  Knox  Taylor,  Super- 
vising Architect.  Washington,  D.  C,  for  in- 
stallation of  a  flash-light  signal  system  for 
elevators  in  the  U.  S.  Custom  House  Build- 
ing. New  York.  Cass  Gilbert,  Archt.,  11  E. 
24th   St.,    New   York,   N.    Y.  • 

Lancaster,  O. — Riprap. — Lentil  noon.  Oct. 
19,  by  F.  L.  Mauger.  County  Auditor,  for 
riprap   work  in  Violet   Township. 

Lions  Head,  Ont. — Wharf  Extension. — 
Until  Oct.  IS.  by  Fred  Gelmas.  Secy.  Depart- 
ment Public  Works.  Ott;twa.  Ont..  for  con- 
structing extension  to  wharf  at  Lions  Head. 

Pittsburg,  Pa. — Concrete  Steps. — Until  10 
a.  m..  Oct.  14.  by  A.  B.  Shepherd.  Dir.  Pub. 
Wks..  City  Hall,  for  concrete  steps  on  Brady 
St. 

Pittsburg.  Pa. — Board  W'alks. — Until  10  a. 
m.,  Oct.  14.  by  A.  B.  Shepherd.  Dir.  Pub. 
Wks..  (.'ity  Hall,  for  construction  of  board 
walk    and    steps    in    23d    Ward. 

Fort  Greble,  R.  I, — Wharf  Repairs. — Until 
10  a.  m..  Oct.  19,  by  Capt.  Willis  C.  Metcalf, 
constructing  Q.  M..  209  Thames  St.,  New- 
port, for  lepairs  to  quartermaster's  wharf 
and  ferry  slip.   Fort  Gret'i*' 

Materials.  Machines,  Supplies.Tools  Etc 

Bids  are  asked  on  following  work,  the 
notes      being      arranged      alphabetically       by 

states; 

Mare  Island,  Cal. — Blower. — Until  10  a.  m.. 
Oct.  22.  by  Bureau  Supplies  and  Accounts. 
Washington,  D.  C,  for  furnishing  rotar>' 
blower  for  local  navy  yard.  Schedule  336 
should  be  referred  to. 

Mare'  Island,  Cal. — Drills.  Cable.  Etc.— 
Bureau  of  Supplies  and  Accounts.  Washing- 
ton. D.  C.  until  10  a.  tn..  Oct.  29.  to  fur- 
nish at  navy  yard,  a  quantity  of  nav.al  sup- 
plies,   as    follows:       Schedule    375 — Electrical 
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lUiincs.  s'oxx  tube  fuses.  Schedule  376 — 
fable  chulii.  Schedule  377 — UrlU  chucks  and 
drills. 

Washington,  D.  C. — Tools,  Meters,  Etc. — 
Until  10;:ui  a.  m..  .Nov.  4.  by  H.  F.  Hudgcs. 
General  I'urchiislnK  Olllcer.  Isthmian  Canal 
Commission,  for  furnishing  under  Circular 
396:  Oil  Tanks.  Punching  and  Shearing  Ma- 
chines, Water  Meters.  Klectrlcal  Fixtures. 
Ftubber  and  I^eather  Belting,  Helt  J^aclng, 
Cotton  Duck.  Drift  Bolts.  Boat  Spikes.  Nails, 
Corn  Brooms,  Scrubbing  Blushes.  Tackle 
Blocks.  ]..anii>s.  Unor  Hardware.  Axes.  Ham- 
mers. Tool  Handles.  Saws.  Hoes.  IMpe  Cut- 
ters. Wrench  Frames.  Chisels,  Wire  Rope 
Clips.  Hose  Clamps.  Screw  Clamps,  Belt 
Hooks,  Hasps  and  Staples,  Wing  Dividers, 
Oil  Cans,  Sash  Cord,  Polishing  Paste,  Lubri- 
cating Oil,   etc. 

Washington,  D.  C. — Rope.  I'ipe,  Ma- 
chinery.—  I'niil  lu  a.  m..  Oct.  15,  by  Bureau 
of  Supplies  and  Accounts,  Washington,  D. 
C,  until  10  a.  m..  Oct.  ID.  to  furnish  at  the 
navy  yard.  Washington,  D.  C  a  quantity  of 
naval  supplies,  among  which  are  the  follow- 
ing: Schedule  33S:  Melting  furnace,  plan- 
ing and  milling  machines.  Schedule  360 — 
Chain  drive,  nickel  steel  chain,  wire  rope, 
machine  steel,  nickel  steel,  forgings  and 
castings,  chemicals,  salicornia  lye,  brass 
tubes,    black  and   galvanized  Iron   pipe. 

Washington,  D.  C. — C;istings,  Rope,  Etc. — 
Cntil  10::!0  a.  m..  Oct.  2S.  by  H.  F.  Hodges. 
General  I'urehasing  Agent.  Isthmian  Canal 
Commission,  fur  lurnishing  under  Circular 
39.5,  Block  and  Phosphorous  Tin.  Malleable 
Castings  for  Dump  Cars.  Grease  Cups,  Wire 
Screenings,  Wire  and  Manila  Rope,  Lights. 
Auger  Bits.  Wrought  Washers,  Nuts,  Desks, 
Chairs,    etc. 

Pensacola,  Fla. — Machinery. — Until  10  a. 
m..  Oct.  15,  by  Bureau  Supplies  and  Ac- 
counts, Washington,  D.  C  for  furnishing  at 
naval  station,  Pensacola,  a  quantity  of  naval 
supplies,  as  follows.  Schedule  337 — Wood 
planing  and  mortising  machines,  wood  turn- 
ing lathe,  mortising  and  relishing  machine. 
grooving  head.  Schedule  341 — Drilling  outfit, 
drill  press,  si'rew-cutting  lathes,  boltthread- 
ing   machine. 

Atlanta,  Ga. — Boiler. — Until  11  a.  m.,  Oct. 
16.  by  Capt.  Charles  C.  Clark,  Q.  M..  for 
supply  f.  o.  b.  cars  at  Port  Roval,  S.  C. 
one  30  H.   P.    Boiler. 

Boston,  Mass. — Machinery,  Etc. — Until  10 
a.  m..  Oct.  15.  by  Bureau  of  Supplies  and 
Accounts.  Washington.  D.  C.  to  furnish  at 
the  navy  yard.  Bosfon.  Mass..  a  quantity 
of  naval  supplies,  among  which  are  the  fol- 
lowing: Schedule  33.S — Milling  machines, 
bolt-threading  and  nut-tapping  machine,  en- 
gine lathes,  upright'  drills,  sensitive  drills. 
drill,  tool  and  emery  grinders,  buffing  and 
strapping  machine,  hydrostatic  press,  saw- 
ing, slotting,  and  metal-planing  machines. 
boring  and  turning  mill.  Schedule  361 — Steel 
nuts,  nickel  steel.  Schedule  365 — Rolled 
bronze. 

Annapolis,  Md. — Lathe.  Cement.  Etc. — 
Until  lu  ,a.  m..  Oct.  15.  by  Bureau  of  Sup- 
plies and  Accounts.  Washington.  D.  C  to 
furnisii  at  the  Naval  Academy,  Annapolis, 
Md..  a  quantity  of  naval  supplies,  as  fol- 
lows: Schedule  343— Screw  cutting  lathe. 
Schedule  359— Desks,  tables.  Schedule  367— 
Portland  cement,  paving  blocks,  granite 
curb,   gravel,  brick. 

Baltimore,  Md. — Motor. — Until  11  a.  m.. 
Oct.  16.  by  Edward  D.  Preston.  Inspector  of 
Buildings,  to  elect  a  60  H.  P.  Shunt  Field 
control  direct  current  440-volt  motor  at  the 
new  Eastern   Female  High   School. 

Winnipeg,  Man. — ^^■at^•I■  Pipe.  —  Until  noon. 
Now  1.".  li\  P.nard  of  Control.  M.  Peterson, 
Sec.v..  for  supply  of  approximately  15  miles 
of  assorted  water  pipe.  H.  N.  Ruttan.  City 
Engineer. 

Portsmouth,  N.  H. — Machinery. — Until  10 
a.  m..  Oct.  15.  by  Bureau  of  Supplies  and 
Accounts.  Wasliington.  D.  C.  until  10  a.  m.. 
Oct.  15.  to  furnish  at  local  navy  yard,  a 
quantity  of  naval  supplies,  as  follows: 
Schedule  340 — Steam  gypsy,  steering  engine. 
Schedule  341 — Scroll  and  re-saw,  scroll  saw- 
ing machine,    planer  and   jointer. 

New  York,  N.  Y. — Machinery.  Pipe.  Etc.— 
Until  10  a.  m..  Oct.  15,  by  Bureau  of  Supplies 
and  Accounts.  Washington.  D.  C.  U>  fur- 
nish at  the  navy  yard.  New  York.  N.  Y., 
etc.,  a  qtjantit.N'  of  naval  supplies,  among 
which  are  the  following:  Schedule  339 — 
Screw,  punching  and  shearing  machines. 
Schedule  34:;— Structural  steel.  Schedule  357 
— Transformers.  Schedule  361 — Expanded 
metal,  steel  forging.  Schedule  363 — Mi.scel- 
laneous       packings.  Schedule       364 — Steel 

springs.  Schedule  ::66 — Brass  pipe  and  tlt- 
lings.  valves.  Schedule  36S — M.irline.  spikes. 
Schedule  370 — Hose,  packings,  asbestos  mill- 
board,  hair  felt,   magnesia  covering. 

League  Island,  Pa. — Timber,  Pipe  Etc. — 
Until  10  a.  nv.  Oct.  15.  by  Bureau  Supplies 
and  Accounts.  Washington.  D.  C,  for  fur- 
nishing a   (luantity   of  naval   supplies,   among 


which  are  the  following:  Schedule  36.'— Ash, 
cedar,  mahogany,  white  oak,  hackmatack 
knees,  white  pine,  poplar.  Schedule  36S— 
Steel  bolts  ainl  nuts,  brass  nuts,  boiler 
rivets,  wood  and  machine  screws,  llics.  wire 
brushes,  shipping  cans  and  cases,  hack-saw 
blades,  drills  and  drilling  maoliines,  pneu- 
matic drills  and  hammers,  oil  filters  and 
]>umps.  plumbers'  force  pumps,  forges,  ' 
scrapers,  vises,  painters'  torches,  packing 
tools,  hardware  and  tools.  Schedule  .369— 
Rolled  bronzei  brass  and  copper  rod,  bar 
Iron  and  steel,  cold-rolled  steel,  slab  zinc, 
zinc  holler  plates.  Schedule  370— Hose,  sheet 
tiacking.  rubber  tubing  and  sheet.  Schedule 
372 — Brass  and  lead  pipe,  valves,  gauge 
cocks,  etc.;  brass  and  iron  pipe  Hllings. 
Schedule  373— Insulating  tape,  slide  rules, 
thermometers,   etc. 

Wllllamsport,  Pa.— Street  Signs.— Until 
noon.  Oct.  12.  by  J.  J.  Galbraith,  City  Clerk, 
for   furnishing  1.350   enameled  street  signs. 

Philadelphia,  Pa. — Boilers.  Pumps,  Etc. — 
Until  noon.  Oct.  22.  by  Chief  Engineer,  Bu- 
reau of  I'iltration,  712  City  Hall,  for  contract 
No.  109— Electric  equipment  for  Torresdale 
Filters:  contract  No.  126— Pumping  engines 
for  Lardner's  Point  pumping  station;  con- 
tract No.  127 — Boilers,  Torresdale  pumping 
station:  contract  No.  12S— Centrifugal  pump- 
ing engine  for  Torresdale  pumping  station; 
contract  No.  134 — Magnesia  covering  and 
painting  at  Lardner's  Point  pumping  station. 

Pittsburg,  Pa. — Ladders.  Laundry  Equip- 
ment.—X'ntil  10  a.  m..  Oct.  14,  by  James  P. 
Shaw.  Diiector  Department  Charities  and 
Correction,  for  extension  ladders,  fire  es- 
capes and  laundry  equipment,  consisting  of 
engine,  washers,  sterilizers,  extractois.  drv 
rooms,    mangles,   starchers.    etc. 

Charleston,  S.  C. — Motors.  Wires.  Etc.— 
Until  10  a.  m..  Oct.  15.  by  Bureau  of  Sup- 
plies and  Accounts.  Washington,  D.  C..  to 
furnish  at  the  navy  yard.  Charleston,  S.  C, 
a  quantity  of  motors,  conduit  and  elbows, 
snaking  wires,  electrical  supplies.  Applica- 
tions for  proposals  should  refer  to  Schedule 
361. 

Norfolk.  Va. — Machinery.  Etc.— Until  10  a. 
m..  Oct.  15.  by  Bureau  of  Supplies  and  Ac- 
counts. Washington,  D.  C.  to  furnish  at  the 
navy  yard.  Norfolk.  Va..  etc..  a  quantity  of 
naval  supplies,  as  follows:  Schedule  33S— 
Steam  hammer.  Schedule  339— Cutting-oft 
and  grinding  machine.  Schedule  340— Steam 
gypsy,  steering  engine,  steam  windlass. 
Schedule  357— Rubber  gasket.  Schedule  360— 
Twist  drills,  primers.  Schedule  362— Ash. 
Schedule  363— Packings.  Schedule  364 — Brass 
bolts,  etc..  blocks  and  tackle,  pneumatic 
drill  and  hammer,  valve  reseating  machine, 
buckets,  engine  indicators,  tools,  hardware. 
Schedule  365 — Sheet  brass  and  copper,  rolled 
bronze,  steel.  Schedule  366— Brass  tubing, 
pipe  fittings. 

Puget  Sound,  Wash. — Timber,  Tubing. 
Etc.— Until  10  a.  m..  Oct.  29.  by  Bureau  Sup- 
plies and  Accounts.  Washington,  D.  C.  for 
furnishing  the  following  at  local  navv  vard: 
Schedule  375— Steel  tubs.  Schedule  3i'7— Fir. 
Ship  knees,  sheet  brass,  sheet  packings, 
galvanized  steel  tubing,  safety  treads. 

CONTRACTS  LET, 

The  following  contracts  have  been  let  re- 
cently: 

Paragould,  Ark. — Sewer  System  —  W  K 
Palmer  Co.,    Kansas  City,    Mo.,  at  $40,000. 

Russellville,  Ark.— Water  Works.— James 
<;.    Lyons.   Muskogee,    Ind.   T.,   at  $36,920. 

Oakland,  Cal.— Grading— Piedmont  Paving 
Co..  for  grading,  curbing  and  guttering  Sec- 
ond   St. 

Council  Bluffs,  la. — Concrete  Bridge — 
Stark  &  C.v.  Des  :Moines.  la.,  at  $5,370,  for 
concrete  bridge  over  Indian  Creek  on  Frank 

St. 

Chicago,  III. — Foundation  Work.— American 
Engineering  &  Construction  Co.,  112  Clark 
St..  for  substructure  work  for  addition  to 
Lake   View   pumping  station. 

Chicago,  III.— Bridge — Fitzsimmons  &  Con- 
nell  Co..  151  La  Salle  St.,  at  $12,000,  for  tem- 
I)oiary   bridge  at  Ashland   Ave. 

Mendota.  III. — Paving — Keyes  &  McNa- 
maia.  Ui  Salle.  111.,  at  $22,507,  for  paving 
Washington   st.   and   13th  ave. 

St.  Charles,  III.— Sewer  System— J.  A. 
Sparr.  Springfield.  111.,  at  $13,473,  for  sewer 
system  at   State  School  for  Boys. 

Quincy,  III, — Storm  Sewer  —  Simons  & 
Hartnian.  at   $3,477. 

Bluffton,  Ind. — Gravel  Roads— O.  1).  Gar- 
rett. Liberty  Center,  Ind..  1  road  at  $4,741; 
A.    P.    .Vddlnglon,   Bluffton,    1   road  at  $6,844, 

Lebanon,  ind. — Road — .loseph  O'Connor,  at 
$6,579.    for   3    miles  of  county   road. 

Montpeller,  Ind. — Cement  Walks  —  Law- 
I  -nee    KooU.    Dunkirk,    Ind.,   at    $2,054. 

Fort    Wayr.e.    Ind. — nr;uiing.    Etc. — Conrad 


Rnemke.  at  13%  cts.  per  cu.  yd.,  for  ap- 
jproaches  to  Butt  Bridge  In  Maumee  'I'own- 
ship;  Alva  Denny  at  39V4  els.  ner  cu.  yd., 
for   grading    ro.id    In    Lafayette    'I'ownshlp. 

New  Castle,  Ind.— Brldgesi— Pan  American 
Hrlilge  Co.,  New  Castle,  at  $3,550,  for  4 
bridges. 

South  Bend,  Ind. — Concrete  Culverts — C. 
L.  Copp.  Osieola,  Ind.,  at  $2,754,  for  4  con- 
crete  culverts. 

Terre    Haute,    Ind.— Road— Wm.      F.      and 

Fred  Tiffin,  at  $4,700.  for  road  improvement 
in    Lost   Creek  Township. 

VIncennes,  Ind.— Road  Work— James  C- 
Donnell,  VIncennes,  at  $22,430,  for  George 
Pennington  et  al.  road,  .onlract  including  a 
$4,000  bridge  and  V4-mile  concrete  sewer; 
Patrick  Lenahan.  VIncennes,  at  $8,122  for 
C.  W.  Tyffe  et  al.  road;  .lohn  H.  Winemiller 
and  Jesse  R.  Clark,  Oaktown.  Ind..  at  $5,- 
673.   for  W.  A.  Clark  et  al.  road. 

Cambridge,  Md.— Bridge — Lingan  T.  Spi- 
cer.  at  $4,390.  for  bridge  over  Slaughter 
Creek. 

St.  Paul,  Minn.- Sewer,  Paving— Nicholas 
I-eyen.  at  $4,442,  for  sewer  in  Franklin  Ave  • 
Fielding  &  Shepley,  at  $2,385,  for  paving 
with  sandstone  alley  in  Block  11. 

Mexico,  Mo. — Sewer— John  Beuth,  for  1,300 

ft.    of  sewer. 

Exeter,  Neb.— Water  Works.  — National 
Construction  Co..  South  Bend,  for  water 
works   fo   rthis   town. 

Highlands,  N.  J.— Water  Works.— McCav 
Engineering  Co..  Baltimore,  Md.,  for  water 
works    for    this    town. 

Schenectady,  N.  Y.  —  Grading.  Paving- - 
Beckwith  Bros.,  grading  Anthony  St.;  T  R 
Crane,  grading  Kenwood  St.:  J.  .1.  Mallov, 
grading  Lake  Boulevard:  T.  R  Crane,  pav- 
ing Earl  Ave.  and   Union  St.   with  asphalt. 

Dunkirk,  N.  Y.— Sewers,  Etc.— Lawrence 
Schultz.  Fredonia.  N.  Y..  at  $11,641.  for  san- 
itary sewer  on  Central  Ave. :  R.  C.  Ruthven, 
for  Jerboa  and  Armodilla  St.  sewers;  Fred 
A.  Gott,  for  Fox  St.  and  Martin  St.  sewers: 
Patrick  Goggin.  Fredonia.  for  Canary  St. 
sewer;  Meister  Contracting  Co.,  for  concrete 
culvert  and  enlarging  Pine  St.  bridge. 

Long  Island  City,  N.  Y.— Paving,  Sewers. 
Etc.— Regulating.  grading  and  repairing 
macadam  Greenpoint  Ave..  Joseph  A.  Boyce, 
at  $17,940;  regulating,  grading,  laving  side- 
walks Jamaica  Ave..  Henry  J.  Mullen,  at 
$19,884;  sewers  in  Metropolitan  Ave.,  etc.. 
Joseph  A.  Boyce.  at  $29,434;  public  comfort 
station  under  Vernon  Ave.  bridge.  George 
Hildebrand    at    $9,947. 

New  York,  N.  Y.— Bridge.— John  C.  Rod- 
gers.  1929  Amsterdam  Ave.,  New  York,  has 
been  awarded  contract  for  the  construction 
of  the  Madison  Ave.  bridge  over  the  Harlem 
River  for  the  city  of  New  York.  Contiact 
price  is  $1,155,987.  Other  bids  received  were 
as  follows:  The  Phoenix  Construction  Co.. 
$1,189,626;  Williams  Engineering  &  Con- 
tracting Co..  $1,197,000;  Maryland  Steel  Co.. 
of  Baltimore.  $1,324,567;  Bernard  Rolf,  $1,- 
333.333. 

Newton,  N.  C. — Electric  Plant.— Southern 
Hydraulic  Co..  ^Vashington.  D.  C.  for  elec- 
tric light   plant   here. 

Fargo.  N.  Dak.— Sewers,  Water  Mains— 
.lames  Kennedy.  3  contracts  for  water 
mains;  G.  W.  Haggart.  3  contracts  for  sew- 
ers. 

Columbus,  O.— Pipe  Line— Westwater  & 
Casey.  Columbus,  at  $163,907,  for  laving  pipe 
lines  for  filtration  plant. 

Toledo,  C— Road  Work— Charles  Patton, 
for  repairing  2  miles  of  Dorr  St.  stone  road. 

El  Reno,  Okla. — Paving. — P.  F.  Connelly, 
Sioux  Falls.  S.  Dak.,  for  laying  30.913  sq. 
yds.    brick  pavement. 

Guthrie,  Okla. — Bridges  —  Midland  Bridge 
Co..  Kansas  City.  Mo.,  at  $5,700,  for  9  steel 
bridges  and  $3,900  for  a   frame  bridge. 

Troy,  Pa. — Roadwork.— Dale  &  Gavnor. 
Scranton.  Pa.,  at  about  $32,000  for  roadwork 
in  this  liorough  and  township. 

Harrisburg,  Pa.— Sewer — C.  F.  Hessenber- 
ger.  Plariisburg.  at  $11,000.  for  portion  of 
sewers  at  Pennsylvania  South  Mountain 
Sanitarium   near  Mont   Alto. 

Allegheny,  Pa.  —  Paving  —  Mavnard  & 
Flynn.   for   paving  Porter  St. 

McKeesport,  Pa.— Bridge — McKeesport  & 
Port  Vue  Hrid.si'  Co.  has  let  contract  for 
steel  work  to  American  Bridge  Co.,  New- 
York:   siibstniiture  work   is  well   under  way. 

Unlontown.  Pa. — Bridge — Penn  Bridge  Co.. 
Beaver  Falls.  Pa.,  at  $63,900.  for  new  Point 
Marion  bridge.  Other  bidders  were:  Owego 
Bridge  Co..  Owego.  N.  Y..  $93,231:  Cleveland 
Bridge  Co..  Cleveland.  O..  $89,945;  York 
Bridge  Co..  York,  Pa.,  $79,989.  and  Nelson 
Construction   Co..    Pittsburg.    $74,300. 

Sumter.  S.  C. — Concrete  Walls —McKenzie- 
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Deleon  Co..  Atlanta,  Ga..  for  laying  concrete 
walls  around   new  courthouse  grounds. 

Gregory,  S.  Dak. — Water  Works. — Western 
Engineering  Cu..  Yankuin,  S.  Dak.,  at  Jll.SoL' 
for  complete   system   for   this  place. 

Knoxville,  Tenn. — Grading  —  Bearden  & 
Snvd.-r,  f..r  grading  hill  between  Grove  City 
and  Lonsdale. 

Fort  Worth,  Tex. — Grading. — Dennis  Fe- 
gan.  Dallas.  Tex.,  grading  work  in  connection 
with  terminal  improvements  of  M.  K.  &  T. 
Ry. 

Bremerton,  Wash. — Concrete  Wall. — Tim- 
othy Ryan,  Seattle.  Wash.,  for  concrete  quav 
wail   at    Puget   Sound   X.ivy   Yard. 

Superior,  Wis. — Cemer.*  Sidewalks — I.^  .T. 
Sten-art,  for  work  on  Hughett  St.;  G.  J. 
.Johnson,  work  on  Ogden  St.:  E,  P.  Kkquist, 
work  on  16th  St.:  E.  Ha  warden,  work  on  W. 
Tth  SL:  G.  J.  Johnson,  work  on  Weeks  St, 

Wheeling,  W.  Va. — Paving,  Sewers,  Etc. — 
Geo.  W.  Lenimon,  for  22  paving  jobs  at  5.') 
cts.  per  cu.  yd.  for  e.xcavatlng.  Jl.l.i  for 
gravel  filling,  .S  cts.  per  sq.  yd.  for  sanding 
and  20  cts.  per  sq.  yd.  for  laying  brick: 
Spindler  &  Dudley,  for  stone  retaining  walls 
on  Charles  and  Coal  Sts..  at  60  els.  per  cu. 
yd.  for  excavation,  $5.73  for  masonry  and 
$4.74  for  concrete:  .Martin  Flanagan,  tor  lay- 
ing .T  sewers, 

PROJECTED    WORK. 
Railroads- 
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Denver,  Colo. — Denver.  L.ai-amie  &  North- 
western R,  R,  has  purcliased  site  for  ter- 
minals in  this  cit>',  and  it  is  announced  that 
construction  work  will  be  started  within  60 
days.  The  road  was  incorporated  about  Ihi 
years  ago  and  has  its  headquarters  in  Den- 
ver. As  projected,  the  road  is  to  be  built 
through  Fort  Collins,  Colo.,  and  Laramie. 
"Wyo..  and  thence  to  Portland  and  Seattle. 
Col.  R.  H.  Dwyer  is  General  Manager  and 
C.  S.  Johnson  is  President.  Ex-Senator  W. 
A.  Harris  of  Kansas  and  Sidney  J.  Kent,  a 
contractor  of  Nebraska,  are  also  interested. 

Walden,  Colo. — Laramie  &  Routt  County 
R.  R.  Co.  has  been  incorporated::  capital 
stock  is  $1,000,000,  and  headquarters  are  at 
this  place.  The  route  of  the  road  is  to  be 
from  the  terminus  of  the  Laramie,  Hahn's 
Peak  &  Pacific  Ry.  at  the  state  line  be- 
tween Colorado  and  Wyoming,  near  the 
North  Piatte  River,  in  Larimer  county, 
thence  southwesterly  through  North  Park 
to  the  mouth  of  Grizzly  Creek.  The  incor- 
porators include  Isaac  Van  Horn,  Holder- 
ness.  N.  H.,  and  other  New  England  parties. 
Fred  A.  Miller,  Laramie,  Wye,  is  a  Di- 
rector, 

Royston,  Ga. — Decamps  &  Cunningham, 
Anderson.  S.  C,  and  Richardson-Wey  En- 
gineering Co..  Atlanta,  Ga.,  have  been  en- 
gaged to  make  surveys  for  a  route  for  the 
Georgia-Carolina   Ry. 

Corbin,  Ky. — A  new  road — the  Nashville  & 
Northeastern — is  projected.  It  will  connect 
this  place  with  Clarksville,  Tenn.  The  first 
portion  of  tlie  line  to  be  constructed  will  be 
from  Corbin  to  Monticello,  Ky.,  5.5  miles. 
Samuel  Woodward,  Cincinnati,  O.,  is  Presi- 
dent. 

Fort  Kent,  Me,  —  Northern  Railway  of 
Maine  has  filed  its  articles  of  organization: 
capital  is  $500,000.  The  road  is  intended  to 
connect  two  branches  of  tlie  Bangor  & 
Aroostook  R.  R..  and  with  this  end  in  view 
the  line  will  be  built  from  Fort  Kent  in  a 
westerly  direction,  across  the  Fish  River, 
through  the  plantations  of  St.  John  and  St. 
Francis.  16  miles,  to  a  point  nearly  opposite 
the  mouth  of  the  St.  Francis  River;  also 
from  Fort  Kent,  in  a  northerly  and  easterly 
direction,  through  Frenchville,  Madawaska. 
Grand  Isle  and  Van  Buren,  a  distance  of  45 
miles,  to  connect  with  tlie  Bangor  &  Aroos- 
took terminus  in  Van  Buren.  .\rthur  H. 
Lewis.  Waterville.   Me.,   is  President. 

Springfield,  Mo. — St.  Louis  and  San  Fran- 
cisco R.  R.  has  surveys  under  way  for  a  line 
I  between  Springfield  and  Nicliols.  so  that 
work  on  a  double  track  can  be  arranged  as' 
soon  as  possible.  J.  M.  Sills.  Springfield, 
ilo.,  is  Resident   Engineer. 

Jefferson  City,  Mo. — Press  reports  from 
this  citv  state  that  the  Oklahoma.  Golden 
City  &  Jefferson  City  R.  R.  Co.  has  taken 
preliminary  steps  looking  to  securing  the 
necessary  funds  for  the  construction  of  the 
road,  which  is  to  extend  from  this  city  to 
Pawhuska.  Okla..  a  distance  of  261  miles. 
It  was  decided  to  begin  work  at  Golden  City 
and  build  40  miles  to  Stockton,  in  Cedar 
County. 
5'  Amarillo,  N.  Mex, — Chicago,  Bock  Island 
'&  Pacific  Ry.  is  said  to  have  ordered  rails 
for  its  proposed  cut-oft  from  .\marillo  and 
Tecumcari,    N.     Mex.     It  -is    aJsd    said    that 
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track  laying  will  be  begun  bv  the  end  of  the 
present  .vear.  The  old  grade  is  in  good  con- 
dJtion,  but  will  require  i-esurfacing  in  spots. 
The  cut-off  will  be  110  miles  in  length.  It 
-will  run  in  almost  a  straight  line  between 
these   two  points  named. 

Goldfield,  Nev.— Advices  from  this  place 
state  that  a  definite  plan  has  been  formed 
to  construct  a  short  road  connecting  Man- 
hattan with  Tonopah,  with  the  further  in- 
tention of  extending  it  to  Goldfield  and  to 
Round  Mountain  and  Austin.  The  road  is 
to  be   called   the  Ne\-ada   Gold  Belt. 

Cortland.  N.  Y,— The  Cortland  &  Auburn 
.  ,  ^^.  ■„/'?''  ''^®"  incorporated  with  a  capi- 
tal of  $400,000  for  the  purpose  of  building  a 
steam  railroad  from  Cortland  to  Auburn,  a 
distance  of  40  miles.  Benjamin  L.  Webb  of 
Cortland.  Charles  B.  Wheeler  of  Brooklvn. 
Charles  G.  Adams  of  Auburn,  N.  A.  Bundv 
Elliott  L.  Stone  of  Homer  and  E.  B.  Rounds 
of  New  Hope  ai>?  interested. 

Mount  Vernon,  N.  Y,— The  Mt.  Vernon  & 
J-^astern  Railniad  Co.,  organized  to  operate 
a  standard  gage  railroad  from  Mt.  Vernon 
to  Lewisboro,  35  miles  long,  in  the  county  of 
u  estchester,  has  filed  articles  of  incorpora- 
tion. The  company  is  capitalized  at  $1,000,- 
000.  The  directors  include  Oakleigh  Thorne. 
^Villiam  H.  Cheesebrough.  Carleton  Bunce. 
Howard  K.  Wood  and  Charles  E.  Mitchell, 
all  of  New  York:  Marsden  J.  Perrv  of  Prov- 
idence. George  Hansel  of  Cranford,  N.  J.. 
Kennett  K.  McLaren  of  Jersey  Citv,  and 
Allen  Wardwell  of  Lawrence,  N.  Y. 

Ely,  Nev. — Efforts  are  being  made  to  in- 
terest New  York  capitalists  in  a  project  for 
the  construction  of  a  railroad  from  EIv  to 
Goldfield.  ISO  miles  distant.  Tex  Rickard  is 
said  to  be  interested. 

Alva,  Okla,— .\lva  &  Southern  R.  R.,  with 
capital  stock  of  $5,000,000,  has  been  char- 
tered. Headquarters  are  in  Alva  and  St. 
Louis.  Mo.  It  proposes  to  construct  a  line 
250  miles  long,  south  from  Kiowa,  Kan., 
through  the  counties  of  Woods.  Dewey,  Cus- 
ter. Roger  Mills  and  Greer  in  Oklahoma  to 
the  Red  River.  The  incorporators  include 
E.  T.  McKnight,  President  and  General 
JIanager:  J.  B.  Cheadle.  Vice  President:  G. 
E.  Autrey.  Secretarj',  and  William  Haviland. 
Assistant  Secretary,  all  of  Alva,  and  G.  E. 
.\utrey.   Treasurer,  of  Granton,   O. 

Shawnee,  Okla, — Directors  of  the  Shawnee 
Central  R.  R.  have  approved  the  survey 
made  by  Engineer  F.  H.  Peckham,  and  it 
is  stated  that  work  on  the  road  will  soon 
be^in.  The  line  is  to  run  100  miles  east 
and  south  of  Shawnee,  following  the  valley 
of  the  Canadian  River  to  a  junction  with  tfle 
M.,   K.   Sr   T.   main  line. 

Onalaska,  Tex, — Preliminarj-  surveys  are 
to  be  made  at  once  tor  the  extension  of  the 
Beaumont  &  Great  Northern  R.  R.  to  Beau- 
mont. Tex.  The  road  is  completed  and  in 
operation  between  Trinity  and  Onalaska.  and 
has  been  graded  as  far  as  Livingston.  C.  A. 
Noblitt,    Onalaska,    Tex.,    is   Chief  Engineer. 

Madison,  Wis.— The  State  Railway  Com- 
mission has  issued  orders  granting  the 
Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Ry. 
and  its  subsidiary  company,  the  Wisconsin 
&  Northern  Minnesota  Railway  Company, 
authority  to  build  the  new  lines  it  has  asked 
permission  to  construct  in  Douglas  County 
and  the  city  of  Superior.  Thos.  Green,  Min- 
neapolis. Minn.,  is  Chief  Engineer  of  the 
Minneapolis.  St.  Paul  &  Sault  Ste.  Marie 
Ry 
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Eureka  Springs,  Ark, — It  is  expected  that 
work  will  be  begun  at  this  place  this  fall 
on  the  line  of  the  Rogers  &  Southwestern, 
between  Rogers  and  Eureka  Springs.  The 
road  is  practically  completed  between  Si- 
loam  Springs  and  Rogers. 

Canon  City,  Colo. — Right  of  way  is  being 
secured  for  the  projected  Canon  City,  Pueb- 
lo &  La  Junta  Electric  Railway.  W.  C. 
Gould,    Lamar.    Colo.,    is   interested. 

Trinidad,  Colo, — Stonewall  Valley  Electric 
R.  R.  Co.  has  been  incorporated.  Capital 
stock  is  $100,000,  and  it  is  proposed  to  con- 
struct a  line  to  connect  with  Trinidad  Elec- 
tric line  at  Jan.sas  and  run  to  a  point  three 
miles  west  of  Cokedale  and  from  there  to 
Stonewall. 

Macon,  Ga. — Press  reports  from  this  place 
quote  W.  J.  Massee,  Vice-President  of  Ma- 
con &  Albany  Interurlian  line.  President  Of 
the  Bibb  Power  Co..  and  Vice-President  of 
Macon.  Griffin  &  Atlanta  Interurban  lines, 
as  announcing  that  the  work  of  building  the 
two  car  lines  and  constructing  the  big  dam 
of  the  Bibb  Power  Co.  across  the  Ocmul- 
gee  River,  would  commence  before  Jan.    1. 

Decatur,  Ind. — Fort  Wayne  &  Springfield 
Ry.  has  decided  to  extend  its  line  south  from 
this    place    to    Beme,    Ind.,    12    miles.     Esti- 
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mated  cost  of  extension  is  $200,000.  W  H 
Fledderjohann,  Decatur,  is  President  and 
General  Manager.  « 

Fort  Wayne,  Ind, — Arrangements  are  stat- 
ed to  have  been  completed  by  the  promoters 
of  the  Fort  Wayne  &  South  Bend  Traction 
Co.  which  assures  commencement  of  work 
on  the  line  in  the  near  future.  The  first 
section,  16  miles  long,  will  be  built  between 
Nappanec  and  Syracuse.  Perry  A.  Randall 
Fort    Wayne,   ind.,   is  President. 

Westminster,  Md. — Surveys  are  reported 
to  have  been  made  for  the  Washington, 
Westminster  &  Gettysburg  R.  R,  Co  via 
Sandy  Springs,  l^aytonsville  and  Westmin- 
ster. Jld.,  a  distance  of  about  SO  miles;  most 
if  the  right  of  way  is  said  to  have  been  ob- 
tained. The  road  is  to  be  a  high  speed  elec- 
tric trolley  and  will  pass  through  a  section 
not  now  provided  with  railroad  facilities. 
J.  B.  Colegrove,  of  Washington,  D.  C,  is 
President,  and  William  H.  Benton,  Chief 
Kngineer  of  the  road. 

Easthampton,  Mass.  —  Eugene  D.  Parks. 
Russell.  Mass,,  is  promoting  a  project  for  an 
electric  road  from  Easthampton  to  Loudville 
and  then  through  West  Farms  to  Florence, 
with  a  branch  from  Loudville  to  Westhamo- 
ton. 

Traverse  City,  Mich.— .Articles  of  associa- 
tion of  the  Grand  Traverse  Railway  Co 
have  been  filed.  Tin-  capital  stock  is  $450,- 
000  and  the  company  will  build  an  electric 
railway  from  here  to  Elk  Rapids  and  then 
to  Charlevoix.  Articles  of  association  of  the 
Traverse  City  .  Street  Railway  Co..  which 
will  operate  the  railwav  in  the  city,  were 
also   filed.     Its   capital    is   $25,000. 

Minneapolis,  Minn,— The  Minneapolis,  St. 
Paul.  Rochester  &  Dubuque  Electric  Trac- 
tion Co.  has  been  organized  in  Maine  to 
construct  and  operate  an  electric  railway 
in  Minnesota  and  Iowa.  It  has  an  author- 
ized capitalization  of  $25,000,000.  Eben  Win- 
throp  Freeman,  of  Portland,  is  President, 
and  M.  H.  Boutelle,  of  ilinneapolis.  is  Sec- 
retary. 

Red  Lodge,  Mont,— Red  Lodge  Board  of 
Trade.  F,  I.  Johnson,  Secretary,  has  secured 
Dr.  Russell  Kimball  to  make  sunevs  for  a 
route  for  projected  electric  railwav  'between 
this  place  and  Bear  Creek, 

Richmond,  N.  Y. — An  electric  traction  sys- 
tem to  be  known  as  the  Richmond  &  Totten- 
ville  Ry.  is  projected  by  New  York  parties, 
among  whom  are  Thos.  B.  McGovern,  Broad 
Exchange  Bldg,,  New  York,  and  Cornelius 
G.  Kolff,  50  Broadway,  New  York.  The 
road,  for  w-hich  surveys  have  been  complet- 
ed, would  be  about  10  miles  long  and  would 
connect  Richmond,  Roseville,  Kreischerville 
and  Tottenville.  The  cost  of  the  road  and 
equipment  is  set  at  about  $400,000. 

Mangum,  Okla. — Southwestern  Interurban 
Railway  Co..  with  headquarters  at  Mangum, 
and  with  $1,000,000  capital  stock,  has  been 
chartered  to  build  from  Mangum  via  Fran- 
cis to  Hollis.  in  Greer  County.  37  miles: 
from  Mangum  to  Granite  and  Cordell,  in 
Wichita  County.  40  miles:  from  Granite  to 
Hobart,  15  miles,  and  from  Mangum  to  Al- 
tus.  27  miles,  a  total  distance  of  119  miles. 
The  incorporators  include  W.  T.  Funderburk, 
D.  J.  Boyle,  E.  E.  Pinkerton,  T.  P.  Clav  and 
H.   M.    Ferguson,   all  of  Mangum. 

Oklahoma  City,  Okla.— Oklahoma  City  Ry. 
Co.  has  filed  an  amended  charter,  by  which 
provision  is  made  tor  an  additional  line 
starting  at  Spencer  or  Choctaw  Citv,  run- 
ning west  through  Oklahoma  City  to  Yukon. 
The  mileage  is  increased  from  12  to  125 
miles  and  the  capital  stock  from  $2,000,000 
to  $6,000,000.  The  line  north  from  Oklahoma 
City  is  now  in  operation  as  far  as  Britton. 
Chas.  W.  Ford.  Oklahoma  City,  is  General 
Superintendent. 

York,  Pa. — York  Railways  Co.  has  been 
formed  by  the  merging  of  the  seven  trolley 
companies  operating  here.  The  company 
plans  an  extension  to  New  Cumberland  and 
thence  to  Harrisburg  over  a  new  bridge  at 
the  lower  end  of  the  cit>-. 

Dillsburg,  Pa,— Dillsburg  &  Wellsville  Ry, 
Co.,  capitalized  at  $75,000,  has  been  granted 
a  charter  to  operate  7^2  miles  of  trolley  line 
between  Dillsburg  and  W^ellsville.  to  "unite 
with  the  Cumberland  Valley  Traction  Co. 
line  for  direct  trolley  connection  with  Har- 
risburg. 

Oshkosh,  Wis. — Winnebago  Traction  Co. 
contemplates,  it  is  stated,  expending  $300,- 
000  for  improvements— $100,000  on  the  Osh- 
kosh plant  and  cars  and  $200,000  in  building 
an  extension  to  Berlin  of  the  Oshkosh-Omro 
interurban  line.  E.  B.  Kirk,  Oshkosh  is  Gen- 
eral Manager. 

Electric  and  Gas  Plants- 
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Hartseljs,  Ala".— Hartsells  Electric  J-ishi,  & 
Power  Co.,   hag.heeh  incorporated,     ."o  ' 
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Chico,  Cal. — L.  D.  Miiey  liau  uppllccl  (or  a 
franchise  to  construct  and  operate  nn  e!e<'- 
tilc   IliilH  plant    In   Chlco. 

LodI,  Cal. — rtond  Issue  for  taking  over  lo- 
cal electric  llsht  plant  and  water  works  may 
be  vi>tcd  (in  at  ru'Xt  municipal  election. 

Napa,  Cal. — The  Napa  Valley  KleCtrlc  Co. 
has  heen  organized  with  a  capital  stock  of 
JliOO.UUO  hy  Attorney  I'orcy  S.  King.  Derrel 
Jj.  Beard,  Henry    Brown  and  others. 

San  Jose,  Cal. — Ivstlmates  are  being  made 
of  the  cost  of  electing  a  municipal  power 
and   ligliting  plant   for   this  city. 

San  Jose,  Cal. — According  to  reports  froin 
this  citv  the  National  Park  Electric  Co. 
contemplates  expending  about  Ji'i.UOO.OOO  in 
the  construction  of  power  pl.ants,  A.  C. 
Kuhn,  Charles  J.  Kuhn  and  Kalpli  Hersey. 
of    San   Francisco,    are   interested. 

Willow,  Cal.— The  Snow  Mountain  Elec- 
tric Power  Co.  will  erect  a  new  power 
liouse. 

Eustis,  Fla.— Eustis  Electric  Light.  Power 
&  Water  Co..  capitalized  at  $1.").(I00.  has  been 
incorporated  by  F.  A.   Read  and  others. 

Clay  City,  Ind.— The  Clay  City  Lighting 
Co.  has  been  incorporated  with  a  capital 
stock  of  $10,000  by  L.  M.  Long.  H.  R. 
Vandiver,   B.   M.   Guirl  and  others. 

Lebanon.  Ind. — Citizens'  Electric  Light  & 
Power  Co.  has  been  incorporated  with  a 
capital  stock  of  $50,000  by  Richaid  A.  Ed- 
wards. Milton  A.  Edwards  and  George  R. 
Chamberlain. 

Warrensburg,  IVIo. — Warrensburg  Light  & 
Power  Co..  is  said  to  be  planning  to  improve 
its    plant. 

Bay  City,  IVIIch. — City  Council  is  consid- 
ering transferring  east  side  electric  lighting 
station  to  old  water  works  building  on  the 
west  side. 

Andrews,  N.  C. — Electric  plajit  may  be  in- 
stalled here. 

Fremont,  Neb. — City  is  negotiating  with 
Fremont  Gas  &  Electric  Light  Co.,  for  pur- 
chase of  its  local  plant. 

Exeter,  Neb. — City  has  granted  franchise 
for  furnishing  electric  light  and  power  serv- 
ice. 

Clifton  Springs,  N,  Y. — Company  may  be 
organized  to  develop  water  power  at  the 
gristmill  nortli  of  this  city.  F.  S.  Burgett 
is  interested. 

Hennessey,  Okla. — The  Hennessey  Electric 
Light,  Power  &  Ice  Co.  has  increased  its 
capital  stock  from  $15,000   to  $30,000. 

Johnsonburg,  Pa. — Johnsonburg  Electric 
Liglit  Co..  capitalized  at  $25,000.  has  been  in- 
corporated. H.  F.  Randolph,  Sisterville,  Pa., 
is   interested. 

Alvin,  Tex. — E.  N.  Sanctuary.  Galveston. 
Tex.,  contemplates  installing  electric  light 
plant   and    ice   plant  lieie. 

Ogden,  Utah. — An  electric  lighting  system 
may  be  established  at  the  county  inlirmary. 
Luck,  Wis. — The  village  of  Luck.  Polk 
County,  has  granted  a  five  year  franchise  to 
Pederson  Bros.,  to  erect  and  operate  an 
electiic  plant. 

Watertown,  Wis. — Escanaba  Power  &  Pulp 
Co.,  capitalized  at  $500,000.  has  been  incor- 
porated. O.  L,  Huie.  Marinette,  Wis.,  is 
Intel  csied. 

Lander,  Wyo. — The  Wyoming  Power  & 
Light  Co.,  capital.  $1,000,000.  has  been  or- 
ganized for  the  purpose  of  utilizing  the  vast 
water  power  to  be  derived  from  streams  of 
tills  vicinity. 

Waynesboro,   Va. — The  Waynesboro  power 
plant    owned   by    W.    A.    Rife    is    reported    to 
have  been  destroyed  by  fire. 
AD    WATER    WORKS. 

Harmon,  III. — A  new  water  works  system 
will  be  constructed  here. 

Frankfort,  Kans. — The  citizens  have  voted 
to  issue  $21,500  bonds  for  a  water  works 
system. 

Royse   City,  Tex. — A  $15,000  bond  issue  for 
impro\'ement  of  water  works  has  been  voted. 
Deforest,    Wis. — This    place    has    voted    to 
issue   bonds  for  a   water  works   s.vstem. 

Thermopolis,  Wyo. — The  proposition  to  Is- 
sue $50,000  in  bonds  for  a  water  works  sys- 
tem  was   carried. 

Sewers. 

Items   Arranged   Alphabetically   by   States. 

Ensley,  Ala. — City  has  rejected  bids  n- 
1  cived  Sept,  27  fur  conndeting  storm  sewer, 
and  will,  it  is  staled,  do  tlic  work  by  day 
labor.  Lowest  bid  was  $21,000.  H.  F.  Sugg 
Is  Mayor. 

LodI,  Cal. — Matter  of  issuing  bonds  for  in- 
stalling sewer  s>-stem  is  under  consideration. 

Hartford.    Conn.     Bids    will    be    asked    this 


fall    on    another    section    of   Homestead    Ave. 
sewer,    for    which    $98,000    was    apjiropriated. 

Davenport,  la. — Surveys  are  to  be  made  for 
a  main   sewer  in    the  13th   DistilcL 

Bloomlngton,  ill, — Pipe  sewers  are  to  be 
constructed  In  White  Oak  Road  and  Locust 
St. 

Champaign,      III. — Council      is      considering  ' 
eonstiucting  sewers   in    Northeast   portion  of 
city. 

Elgin,  III. — Residents  of  tiie  5th  waid  are 
a.skiMg  for  the  construction  of  a  sanitary  and 
storm   sewer   for  tli.at  portion   of  the  tity. 

Mount  Carmel,  111. — It  is  hoped  to  have 
arrangi-i^ients  completed  so  that  contract  for 
sewer  system  for  this  place  can  be  let  by 
Dee.    1.     T,    B.   Wright   is  Mayor. 

Brazil,  Ind. — Council  has  t;iken  steps  for 
instJilling  sanitary  sewer  system. 

Tcgus,  Me. — Following  bids  were  received 
for  sewer  work  at  National  Home  for  Dis- 
abled and  Volunter  Soldiers.  Togus:  Stacey 
&  Co..  Waterville.  Me..  $63,589:  Biuno,  Salo- 
mone  &  Petitti.  Boston.  $55,695;  Shannahan. 
Portland.  Me..  $48,745;  Welch  &  Fallon.  Bos- 
ton. $4S.377:  C.  N.  Tavlor,  Welleslev.  Mass., 
$46,364;  New  York  Sewerage  Co.,  $445,800; 
Mr.    Green,    Pennsylvania,   $45,989. 

Howell,  Mich. — City  Council  will  be  asked 
to  take  lip  again  matter  of  installing  sewers. 

Pontiac,  Mich. — City  has  rejected  bids  re- 
ceived Sept.  30  for  constructing  trunk  sewer 
in  2nd  Ward,  and  the  work  will  be  readver- 
tised.     Low  bid  was  $13,200. 

Minneapolis,  Minn.  —  County  Commission 
will  appnqiriate  $20,000  for  new  sewer  sys- 
tem at  county  jail. 

Joplin,  Mo. — Plans  are  being  prepared  for 
construction  of  about  two  miles  of  pipe 
sewers. 

Holdrege,  Neb. — City  has  voted  to  issue 
bonds  for  constructing  sewer  system. 

Humboldt,  Neb. — A  §6,000  sewer  system  is 
to  lie  installed  for  this  city.  M,  N.  ■  Bair, 
Falls  City,  Neb.,  is  Engineer. 

Elko,  Nev. — Ciiamber  of  Commerce  is  ad- 
vocating construction  of  a  sewer  system. 
System  would  cost  about  $40,000. 

Corning,  N.  Y. — Estimates  have  been  sub- 
mitted to  Board  of  Public  Works  for  about 
314  miles  of  sewer  extensions  to  be  made 
next  year.     Estimated  cost  is  $11,810. 

Stillwater,  Okla.— D.  B.  Merry,  Sanitary 
Engineer.  Winfield.  Kan.,  has  submitted  to 
Council  estimates  of  cost  of  sewer  systein 
for  this  place. 

Allegheny,  Pa. — A  $10,000  bond  issue  is  to 
be  made  for  sewage  disposal  plant. 

Seattle,  Wash. — City  will  expend  about 
$275,000  within  the  next  year  or  so  for 
sewers  to  relieve  the  southern  end  of  the 
city.  City  Engineer  is  now  preparing  plans 
for  sewer  work  in  connection  with  tl'.e  above. 


ASPHALT   PAVING. 

Enid,  Okla. 
Sealed  bids  will  be  received  at  the  olfice  of 
the  City  Clerk  of  the  City  of  Enid,  Oklahoma 
Territoiy,  until  12  o'clock  noon  Friday.  Oc- 
tober 11,  1907,  for  grading,  paving,  curbing, 
guttering,  draining  and  otherwise  improving 
certain  streets,  in  accordance  with  laws  reg- 
ulating the  same,  and  ceitain  resolutions, 
ordinances  ai)d  other  actions  of  the  Mayor 
and  Council  of  the  City  of  Enid,  Oklahoma 
Territory,   relative  to  the  same,  to-wit: 

Grand  avenue,  from  the  north  line  of  Ran- 
dolph avenue  to  the  north  line  of  Walnut 
avenue.  Walnut  avenue,  from  the  west  line 
of  Grand  avenue  to  the  east  line  of  Inde- 
pendence avenue  (to  be  paved  with  asphalt), 
about   11.500   square  yards. 

Plans  and  specifications  on  file  at  the  of- 
fice of  the  City  Clerk  and  the  City  Engineer. 
A  certified  check  in  the  sum  of  $1,000  on 
some  bank  in  the  City  of  Enid  will  be  re- 
(luiied  to  accompany  each  bid.  as  a  guaran- 
tee of  good  faith,  and  which  shall  be  for- 
feited to  the  City  of  Enid  should  the  bidder 
to  whom  the  contract  is  awarded  fail  to 
(|uallfy  and  enter  into  contract  within  ten 
days  after  acceptance  of  bid  by  the  Mayor 
and  Council. 

.\  bond  in  file  sum  of  50  per  cent  of  con- 
tract piice  will  be  reouireil.  of  the  contractor 
for  the  faithful  execution  of  the  work  and 
the  protection  of  the  city,  and  all  property 
owners  against  any  loss  or  damage  caused 
by  the  negligent  execution  of  such  work. 
.\    guarantee   contract    for   maintenance   of 


the  above  work  for  a  period  of  ten  years  will 
be  required  of  the  contractor,  as  required  in 
the  specifications. 

Bids  will  be  opened  by  the  Mayor  and 
Council  at  the  Council  Chamber,  at  8  o'clock 
p.  m.  on  said  11th  day  of  October.  1D07,  at 
which  time  and  place  bidders  are  required 
to   be  present. 

The  Mayor  and  Council  reserve  the  right 
to  reject  any  or  all  bids  .and  readverllse 
if  it  should  be  deemed  to  the  best  interest 
of  the  city  and  the  property  owners. 

E.  R.  Lee. 

C.  H.  SEXTON,  City  Clerk. 

City   Engineer.  13-2t. 


WATER-WORKS. 

Hundred.    W.    Va. 
Proposals    are    wanted     for    putting    in      a 
water  system;   supply  from   tanks  at  an  ele- 
vation   of    about    350    ft.        Estimated     cost. 
$10,000.  F.  M.   KEARNS,  M.   D.. 

15tt  Council   Committee. 


DEPARTMENT  OF  THE  INTERIOR,  United 
States  Reclamation  Service.  Washington. 
D.  C,  Sept.  20.  1907— Sealed  proposals  will 
be  received  at  the  olHce  of  the  United  states 
.Reclamation  Ser\ice,  876  Federal  Building. 
Chicago.  Illinois,  until  2  o'clock  p.  m.,  Oc- 
tober 21.  1907.  tor  furnishing  12.000  barrels 
of  Portland  cement,  f.  o.  b.  cars  at  the 
works  of  the  bidder.  For  particulars  address 
the  U.  S.  Reclamation  Service.  Washington. 
D.  C.  or  Chicago.  Illinois.  G.  W.  WOOD- 
RUFF,  Acting  Secretary.  14-2t 
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ENGINEERING-CONTRACTING 


WANTS 

Undisplayed  Cards  under 
this    heading    cost    only 

One  Cent  a  Word 

Displayed  $1.00  an  Inch. 


TECHNICAL  MEN,  superintendents, 
engineers  and  draftsmen.  Openings  in  all 
parts  of  the  world  at  the  highest  possible 
salaries.  Write  us  today  of  your  experience. 
Hapgoods.  305  Broadway,  New  York  City, 
or  Suite  1012  Hartford  Building,  Chicago. 

The  Engineering  Agency  Bulletin,  pub- 
lished every  week,  contains  a  list  of  posi- 
tions for  Engineers,  Draftsmen,  Instru- 
mentmen,  etc..  etc.,  that  are  positively 
vacant  at  the  time  you  receive  it.  Send 
for  sample  copy. 

THE  ENGINEERING  AGENCY, 
Monadnock  Block,  Chicago 

Established  1S93 

We  may  have  just  the  man  you  want  ! 
Draftsmen.  Foremen,  Engineers,  Superin- 
tendents Tell  us  just  what  you  want,  we 
will  submit  abstracts  for  your  approval. 
No  charge  to  the  employer. 
Macgregors  engineering  agency. 

476  Main  Street,  Worcester.  Mass.. 
or  432   Main  Street,  Springfield.  Mass. 


WANTED — Position — Civil  engineer,  age  40. 
with  exceptionally  valuable  experience  in 
tunnel  construction,  is  open  for  new  en- 
gagement. Location  no  object.  Address 
"Competent."  care  of  Engineering-Con- 
tracting. 355  Dearborn  St.,   Chicago. 

WANTED — R.tilroad  instrwmentmen  —  Kan- 
sas— Needed  quiclily  for  positions  as  tran- 
sitman  and  levelman  on  short  piece  of  lo- 
cation work  construction  to  follow  and 
competent  men  will  be  placed  in  charge 
of  construction  parties;  usual  salaries. 
W   S311.   Engineering  Agency,   Chicago. 

WANTED — Catalogs  and  other  information 
concerning  the  constinjction  of  lime  kilns, 
especially  those  having  steel  shells  and  built 
to  use  crude  oil  fuel.  N.  C.  Ray.  Merced. 
Cal. 

WANTED  —  Drawings.  Maps  Leilering. 
Plats.  Tracings  to  make,  by  expeiienced 
draftsman.  421  North  Blackford  St..  In- 
dianapolis.   Ind. 

WANTED  —  POSITION  —  Mechanical  engi- 
neer 26.  five  years'  experience  shop  man- 
agement and  construction;  best  refer- 
ences; $125  least  salary.  "W.  E.  C,"  6405 
Parnell   Ave..    Chicago. 

WANTED — Position  with  construction  con- 
tractors in  or  around  New  York  City.  Con- 
crete work  preferred.  At  present  chief 
clerk  and  assistant  engineer  in  construction 
department  of  a  large  corporation.  Have 
had  five  years'  experience  in  handling 
men  and  am  familiar  with  modern  cost- 
keeping  methods.  Address  "H.  B.."  care 
of  Engineering-Contracting.  355  Dearborn 
St..  Chicago.  ll-4t 


WANTS 

Undisplayed  Cards  under 
this    heading    cost   only 

One  Cent  a  Word 

Di^j.Iayed  $1.00  an  Inch. 


WANTED — Graduate  civil  engineer,  expert 
on  design  and  construction  of  subways, 
underground  railway,  reinforced  concrete 
foundations  of  all  kinds,  arches,  caissons, 
cofferdams,  piers,  dams,  canal,  harbor  and 
water  fronts,  desires  position  with  con- 
tractors or  construction  company  in  the 
middle  west.  Address  "H.  M.  G."."  Engi- 
neering-Contracting. 355  Dearborn  St.. 
Chicago. 

WANTED — Position  —  Superintendent,  with 
executive  ability,  to  take  full  charge,  is 
open  for  engagement.  Understands  how  to 
organize  or  reorganize  labor  to  produce  the 
best  results.  Educated  with  IS  years'  expe- 
rience with  small  contracting  firms  on  pub- 
lic woiks.  and  real  estate  developing  where 
results  had  to  be  shown.  Understands  the 
handling  and  placing  of  temporary  rail- 
ways, cableways.  shovels,  derricks,  pumps, 
mixers  and  all  kinds  of  machinery  used  on 
various  work.  References  as  to  ability  and 
trustworthiness.  Address  Box  17.  care  En- 
gineering-Contracting, 13-21  Park  Row..  N. 
Y.    City. 

WANTED — Several  camp  draftsmen  for  rail- 
way location  work.  Will  pay  $90  and  ex- 
penses. Address  "Camp.  care  of  Engi- 
neering-Contracting, 355  Dearborn  St.,  Chi- 
cago. 

WANTED— Position.  A  well  known  chief 
engineer,  50  years  of  age;  having  had  30 
years'  experience  on  location,  construction, 
and  other  railway  work,  is  looking  for 
change.  Is  especially  well  fitted  to  in- 
vestigate projects  and  prepare  estimates 
for  investors.  Address  "W.  P.,"  care  of 
Engineering-Contracting.  355  Dearborn  St., 
Chicago. 

WANTED — Rodmen  for  government  railway 
in  South  America.  Will  pay  $80  in  gold 
and  expenses,  including  medical  attend- 
ance, etc.  Two  year  contract.  Do  not 
answer  unless  prepared  to  advance  $300 
traveling  expenses,  of  which  $200  will  be 
refunded  later.  We  want  ten  good  men. 
We  have  been  furnishing  men  for  two 
years  for  this  work  and  can  guarantee  that 
everything  is  all  right.  Engineering  Agen- 
cy.   Monadnock    Block.    Chicago. 

DRAFTSMEN— Over  300  positions  now  open 
for  mechanical  and  structural  draftsmen; 
also  superintendents,  civil  and  electric  en- 
gineers. Openings  in  New  England  only. 
Write  to-day.  MacGregor's  Engineering 
Agency.  476  Main  St..  Worcester,  Mass.; 
432   Main   St..   Springfield.   Mass. 

A\'ANTED — Position.  Mechanical  engineer, 
age  42.  leciinical  graduate  with  executive 
ability,  who  thoroughly  understands  me- 
chanical engineering  and  has  experience 
in  structural  work  and  planning  of  ma- 
chine shops,  etc..  arid  now  is  holding  a 
federal  government  position  with  $3,000  sal- 
ary, desires  responsible  position  with  pri- 
\ate  firm.  Address.  "C.  F.  J.."  care  of 
Engineering-Contracting,  355  Dearborn  St.. 
Chicago.  14-2t 

WANTED — Position  as  manager,  superin- 
tendent, or  chief  engineer  with  railway 
company  or  general  contractors,  by  civil 
nngineer  of  20  j-ears'  broad  experience. 
Short  line  preferred.  Can  show  results. 
Two  years  present  position  as  manager 
short  line.  Wish  change  of  location.  Ad- 
dress "E.  O.."  care  Engineering-Contract- 
ing.  355  Dearborn   St..  Chicago.  lU.  14tf 


WANTS 

I  ndi^filaved  Cards  under 

lhi-5     ht-ading     cost    only 

One  Cent  a  Word 

Diiplayi-il  $1.0<J  an   Inrli. 

WANTED — Self  propelling  shop  trucks,  to  be 
operated  by  gasoline  or  storage  batterv. 
Address  E.  Roth,   Manager.   La   Salle.   111." 

WANTED— Map  Draftsman  —  East  —  Large, 
foilieries  company  wants  to  employ  first- 
class  map  draftsman  who  is  experienced, 
in  collecting  the  data  for  maps,  both  from 
engineers'  notes  and  other  maps;  should 
also  be  first-class  letterer.  Salary.  $125 
per  month  for  the  right  man.  W  83iiL  En- 
gineering   Agency.    Chicago. 

WANTED — Assistants  on  Engineering  Corps 
— Tennessee  —  Maintenance  department, 
which  includes  both  field  and  office  work. 
Salary,  $50  per  month  to  start  with  ex- 
penses away  from  headquarters.  Man 
must  be  capable  of  some  instrument  woik. 
Transportation  can  be  furnished  on  com- 
pany s  line.  W  8325.  Engineering  Agency.  ^ 
Chicago. 

WANTED — Railroad  Engineer  Maintenance. 
of  Way — South.  Man  familiar  both  prac- 
tically and  theoretically  with  steel  work, 
sufficent  to  figure  and  check  trusses, 
bridges,  engine  loading,  etc..  and  also  in- 
spect steel  work.  Also  familiar  with  track 
work.  $100  and  expenses  away  from 
headquarters.  W  8008.  Engineering  Agen- 
cy.   Chicago. 
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Blue  Print  Tables 

Send  15  cents  for  a  large  set  of  tables,  comprising 
Odontograph  Tables.  Decimal  EquivaJents.  Screw 
Threads  and  Table  of  Safe  Working  Stress  for 
Different  Speeds  of  Gears.  Three  sheets,  size 
9x13  inches.  Very  convenient  for  draftsmen. 
R  F.  WINDOES,  935  W.  Lovell  Street. 
Kalamazoo,  Mich. 


IRO\  HAY  BACK. 


Architectural  Wire 
and  Iron  Work 

of  all  kinds. 
Get  our  prices  and  circulars. 

International  Wire  &  Irno  Works 

857  Superior  Street 
Detroit.  Mice.. 


ARMOUR  INSTITUTE  OF  TECHNOLOGY 

Chicago,  Illinois 

Courses  in  Electrical,  Telephone.  Mechanical, 
Civil,  Chemical  and  Fire  Protection  Engmeering. 
General  Science  and  Architecture.  Completely 
equipped  shops  and  laboratories.  Deparlmenlof 
Tests  prepared  to  test  all  apparatus  and  material 
usicd  in  the  several  branches  of  Engineering.  The 
Institute  Year  Book  vnW  be  sent  upon  application. 


"Everything^  Has    Been    Sold 


»» 


E.  A.  Godeffroy  advertised  for  two  issues,  20  Wheel  Scrapers,  .3  Dump  Cars  and 
a  Dump  Wagon,  then  wrote  "Please  discontinue  ad. — all  things  advertised  are  sold." 

If   you    have    anything    to    sell    or    rent,  send  us  copy  for   a    "For   Sale"    advertisement. 
The  price  is  only  $1  an  inch  a  week,  thus  making  the  cost  of  a  trial  very  small  indeed. 

,  ENGINEERING-CONTRACTING.  355  De.^rborn  St.,  Chicago. 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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Italian  Laborers  Supplied 

FREE  or  CHARGE 


For  railroad  building,  water-works,  quarries  and 

all  kinds  of  construction  work,  hy 

The  Labor  Information  Office  for  Italians 

(Incorporated) 

S9  Ufiyelte  (Formerly  Kim)  Street 
New  York  City 

No  charge  either  to   aiiitlicants  for   help  or  to 

the  laborcrN, 

Send  for  circulars  and  application  Hanks. 


FOR  SALE 

A  Ransome  and  a  Chicago 

CONCRETE  MIXER 

with  Enfiincs  and  Boilers 

9x15  Blake  CRUSHER 

No.  3  McCully  OYRATORY  CRUSHER 


AIR  COMPRESSORS: 


24    X  24J  X  30    Ingcrsoll 
8x8x8 
10    X  10   X  10 
141  X  14}  X  18    Rand 
13ix22   x22    Norwalk 


CONTRACTORS'  EQUIPMENT 
ENGINES,    BOILERS,  (CRUSHERS 

H.  L.  SHOCK.  330  Drexel  Bldg..    Philadelphia. 


J.  F.  GRAHAM, 

(Roadmastor  Cir«ham) 

RAILROAD  LABOR  AGENT 

All  classes  of  Laborers  in  Any  Number 
SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory 

WRITE  Oa  WIRE 

204  Waihington  Avenue  South 
MINNEAPOUS,  MINN. 


fv  STJLOUtS 


FOR  SALE 

1     32  H     P.    Port    Huron    Traction 
Engine. 

5     2-yd.    Ryan  &    McDonald    30-in 
gauge  2-way  Dump  Cars. 

1     New  Era  Elevating  Grader. 

1     McKelvey     Concrete     Mixer     l.i 

yds.  daily  capacity. 

1     Buffalo  Concrete   Mixer  80  yds. 
daily  capacity. 

FOYE-FOX  COMPAXY 

20  Broad  Street,  NEW  YORK 


CONTRACTORS  AND  ENGINEERS 
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Use  Nash's  Expeditious  Measurer 

A  book  containing  20O  pages  of  indexed 
tables,  which  show  at  a  glance  the 
cubic  contents  of  any  stone  or  pack- 
age according  to  its  length,  breadth 
and  depth.  Used  by  Contractors, 
Quarrymen  and  Engineers  all  over  the 
world.  Order  of  your  bookseller  or 
address  the  publisher.  1907  Edition 
Printed  entirely  from  New  Plates. 
$2.00  Postpaid. 

A.  L.  NASH 

17  State  Street        ;:       NEW  YORK 
Send  for  Sample  Pages 
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AVOID  ERRORS 


FOR  SALE 

IngersolI=Sargent    Compressor 

24x2f)ix30.    Class  A 

Complete  with  all  Fittings 

A  1  Condition.     Immediate  Shipment 

RICHARD  W.  WESTERN 

Citisens'  Bldg.  Cleveland.  Ohio 


ALL   KINDS    or 

CONTRACTORS*  TENTS 


Extrft  FInlshoil 


"^(t-  </l,.\U    ^^ 


Columbus  Tent  <&  Awning  Co. 

E&st  Walnut  St..  Columbus,  O. 


WELLS 
LIGHT 


Wells  Light  Mfg.  Co. 

50  Washionton  St. 

NEW  YORK 


VULCAN  IRON  WORKS 


CHICAGO 


mm 


Trench 
Machines 

\Vc  sell  and  lease  all  kinds  of  Hoisting  and 
Conveying  Machines  for  Trench  Work. 

C.Tiali'v,'U>'    sent    iipnii    rtinu-.!. 

CARSON  TRENCH   MACHINE  CO. 

BOSTON,  HASS.,  U.  S.  A. 

noAvr-n  )  101  Warren  St.,  NEW  YORK 
"'*'^^"l"   ^Park  Building,  CLEVELAND 
OFl-'ICES  J    .gq  St.  James  St..   Montrca: 


Artesian  Well 
Water  Supply 

Toimt  and  CUiex.       Tat  Bmingt 
tOTPoundaiiona  and  Eltrator  Shalts 

DAVID  OARVEY 
SO  Broadwmy       NEW  YORK 


TEST    BORINGS 

for  Foundations,  Etc. 

ARTESIAN  WELLS,  DRIVEN  WELLS. 
PU.MPING   APPARATUS 

J.  E.  Feeley  6*  Company 

43  South  Market  Str«ei,  BOSTON 

S2  id  (or  Eotimateq 


CoNTRaexoRS 

We  can  make  immediate  shipment 
of  Yellow  Pine,  Poplar,  Oak  and 
Chestnut  Lumber,  Cross  Arms, 
Pins  and  Brackets. 

WRITE  for  PRICES 

CENTRAL  MFG.  COMPANY 
Chattanooga,  Tenn. 


■r¥^fi4'B'"Ci<Hfe'ff"'^a5cr' 


YOUNG  &  SONS 


lENOINEERINO  MININ©  A.\T)  I 
iSURVEYLVe  INSTRUJIENTSl 


PHILADELPHIA 


FOR  SALE 

9  Western  Dump  Wagons,  \% 

yard $  57.50 

•1  Western  2-yard  Dump  Cars, 

36"  gauge 45.00 

9  Western  Ui  yard  Dump  Cars     35.00 

12  Western  I'i  yard  Dump  Cars    35.00 

1  Western    Grader    (used    two 

months)        625.00 

1  Lambert  Hoist  Engine      .     .   300.00 

11  K.   &   J.    2-yard   36"   gauge 

Dump  Cars  '     .     .     .      42.00 

1  Case    Traction    Engine,  20 

H.  P 1,400.00 

Write  us  for  anything  you  may  be  needing  in 
the  line  of  Contractors'  equipment. 

The  American  Trading  Company 

MARION,  OHIO 


Every  Train    a 
Two-Hour  Train , 

Fri>in  7  i\.  in.  to  r.  p.  m. 


To  PHILADELPHIA 

New  Jersey  Central 


Train  Every  Hour 
on  the  Hour 


Leave  W.  ad  Si.  10  inlnutw  (H'lore  the  hoar 
rsutloMWKST  231)  ST.  E.XrKI.LF.ST 

HBEBTY  ST. 


DININO  SERVICE  1 
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FOR  SALE 

14  No.  3  wheel  scrapers  at ?      25 

New    9x14    Vulcan    dinkles   at 2, SOU 

New    10x18    Vulcan   dinkles   at 3.0U0 

Hay  ward      %-yard      orange-peel 

bucket     325 

New    l-yard    clam-shell    bucket    for 

sand    and    gravel     375 

Lidgerwood    No.    71     hoist.     2u     HT. 

complete     800 

Little     Giant     IH-yard     traction 

shovel     (2    sets    engines) 3.2511 

Nat'l      ^i-yard      ml.ser     on      wheels. 

with    engine   and    boiler 575 

No.     2     Smith     mixer,     engine    and 

boiler,    on    wheels    675 

No.     1     Smith     mixer,     engine    and 

boiler,    on    wheels    625 

No.     0     Smith     mi.xer,     engine     and 

boiler,    on    wheels    525 

Gates  No.    5   Style   "D"   Crusher 850 

Marion     Model     60     shovel     (new), 

with    air    9,400 

Bucyrus   70-ton   shovel    (new),   with 

air     9,900 

New      10-ton      American      tandem 

roller     1,600 

Kelly  5-ton  asphalt  steam  roller...  800 
6x10   Vllter  belted  compressor  (34  ft.)      110 

12x12x14    Hall    air    compressor 650 

12xl2Vixl4  IngersoU  compressor...  725 
Morris  No.  10  D.  C.  pump  and  en- 
gine           500 

Complete  M:-yard  dipper  dredge...  2,750 
Channon  full  circle  IH-yard  exca- 
vator        4,000 

Mcilyler  full   circle  derrick.    50-foot 

boom     2,500 

Let  me  have  your  Inquiries  for  cable- 
ways,  cars,  rail,  rock  drills,  channelers, 
traction  engines  and  contractors'  equip- 
ment generally. 

WILLIS  SHAW 

171  La   Salle  St.  Chicago. 

FOR  SALE 

Two  78'x20'  Tubular  Boilers,  120  steam. 

1  I4''x32"  Corliss  Engine. 
7  Automatic  Engines.        Locomotives. 

Cars,     i  Steam  Shovels. 

O.  R.  WHITNEY.  39  Cortlandt  St.,  New  Yoik. 

FOR    SALE 

One  Lambert  Skldder.  four  drums  4S'  long.  One  pair 
negines.  10^112  cylinders;  one  pair  encinea.  9x12  cylin- 
ders, used  one  month;  one  Lambert  Shldder.  tbree 
drums  48*  long  double  engrlnea.  9x12  cylinders,  good 
condition.  One  Lidgerwood  Skldder.  three  drums  48' 
long,  cylinders  9x12.  talr  condition;  one  R.  I.  36' gauge 
Locomotive,  good  condition;  one  10x16  Porter  Saddle 
Tank.  36' gauge;  30  narrow  gauge  Logging  Cars;  one 
12x30  Berlin  Timber  Planer. 

SABEL  BROS.   Jacksonville.  Fla- 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels. 

Southern  Iron  &  Equipment  Co. 

Atlanta,  Ga. 


Steam  Shovels,  Locomotives,  Gars,  etc. 

RAILWAY    AND     CONTRACTORS'    EQUIPMENT 
A.  C.  TORBERT  6l  COMPANY 


Telegraph,  Telephone  or  Write  Us 


547-54S  Monadnock  Block.  Chicago 


BOILERS 

Locomotive 

Horizontal  and 

Vertical  Tubular 

GET  OUR  PRICES 

Manufactured  by 

Samuel  Smith  &  Son  Co. 

PATERSON,  N.  J. 


STEEL      TANKS 

—  A  N  n 

PLATE      WORK 


CutShowsOur  Special  Iku-  StUl 

WRITE  FOR  PRICES 


Established  1872 


WM.  GRAVER  TANK  WORKS 

EAST  CHICAGO  INDIANA 


lOCOMOTIVESv 
CQACHeS/^ 


IMMEDIATE  DELIVERY 
New  60.000  and  fCOOO  capacity  cars. 

Steam  Shovels,  Locomotives,  Plows. 

HICKS  LOCOMOTIVE  &  CAR  WORKS,  Chicago 


FOR  SALE  OR  RENT 

70- ton  Bucyrus  steam  shovel. 
Marion  "A"  steam  shovel. 
3-9x14  Porter  36"  gage  locomotives. 
2-9x14  Vulcan  36"  gage  locomotives. 
1-9x14  Dickson  36' gage  locomotive. 

JAS.  S.   BRADEN 
26  Cortlandt  St.,  New  York 


FOR  RENT 

Portable  Engines,  Boilers, Hoisters, Com- 
pressors,Derricks, Centrifugal  and  Direct 
Acting    Pumps,    and    Diving    Outfits. 
Marvin  Brlggs.  Inc..  IM  Nassau  St.  New  York 


Lidgerwood  Hoists 

With  Boom  Swinging  Gears 

(Located  in  North  Carolina) 

1  DD.,  D.C.,  Catalog  No.  71, 
7x10  cylinders,  with  40"x84" 
boiler  and  No.  4  swinging 
gear.     New  in  1905. 

.3  DD.,  D.C.,  Catalog  No.  72, 
8^x10  cylinders,  with  46"  x 
100"  boilers  and  No.  4  swing- 
ing gears.  One  new  in  1905. 
Two  new  in   1906. 

JUST  AS  GOOD  AS  NEW. 
For  immediate  delivery. 

HYDE  BROTHERS  & 

141  Broadway 


COMPANY 

New  York  I 


900 — 60,000     POUNDS    CAPACITY    COAL    CARS 
250 — 60,000     POUNDS    CAPACITY    FLAT    CARS 

IMMEDIATE  SHIPMENT 

Fine  Condition 

ATLANTIC  EQUIPMENT  COMPANY 


1 1 1    Broadway 
New  York 


Railway  E,\change 
Chicago,  111. 
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Baldwin    Locomotive    Works 

BURNHAM,  WILLIAMS  &  CO.,  Phila.,  Pa. 


Locomotives  of  every  description,  includiiie 

INDUSTRIAL  LOCOMOTIVES 

CABLE    ADDRESS,     BALD  W  IN,     P  H  I  L  A  D  I.  L  P  H  1  A 


iitfi^f^^ 


Davenport  Locomotive  Works 

DAVEXPORT.   IOWA 


Vulcan  Iron  Works 

Wilkks-Barrk,  Pkx.na. 
Build  the 

"VULCAN"  DINKEY 


WRITE  US  BEFORE  BUYING 

9"xl4"  —  10"xl-i"  —  and  —  10"xlG"  —  Sizes 
36"  Gauge  for  Immediate  Shipment 

GET  OUR  FOLDER 


LOCOTVVOTIVES 

Suitable  for  Contractors,  Switching,  or  Other  Light  Service 


Simple  Designs.     Quickly  Repaired. 
Large  Water  Capacity.     Roomy  Cabs. 


SPARE   PARTS  ALWAYS   ON   HAND 

/\  yvi  E  R  I  c  A  IN    LOG  o  yvv  O  X  I  V  E    CO 

111     BROADU/MY,    INE\A/    YORK 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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'    ADOS.    IT    SUBTRACTS. 

tT    MULTIPLIES,   tT    Divioee 


T«*o    Thou**>*o    So 


NO  BRAIM   WORK   REQUIRED 


OSCAR      MUI-U£R 
KONRAD     A.     BRANDT 


T  H  P   O  N  L.Y  AND  ORIGINAL. 


■  T   90UARES.  <T  cuaes. 

IT     RAOICATCS.    IT    AVtMAOCa 


UNFAICINO  ACCURACV 


Reckoning   Machine 


•abla  AooMCKB.  SAXoMULi.  Hwm  von 

COOK:     *.    a.    C-STHCOiTiON 


TelCphOne   666    Bro^o 


SOLE  AOENTS    FOR   THE   UNITED  STATES  AND  CANADA 

OSCAR     MULLER    &    COMPANY 

32     QROAOWAY 
ROOM   0oe 


New  York,   Sept.  18,   190'? 


ENGINEERING -CONTRACTING, 
Chicago. 


Gentlemen:      It   might    interest    you    to    know   that    the  adv. 
which    I    have    been    carrying    in    your    paper,    one    quarter   page, 
has   brought   me  more    inquiries    than    the    combined  number 
received    from   the    four   other   papers   in  which    I    advertise. 
Very   truly    yours. 


1ULLER&C0. 


TALK  ABOUT  ECONOMY 

Have  you  ever  used  a 

GASOLINE  LOCOMOTIVE? 


For  Contractors, 
Industrial  Plants, 
I  R.  R.  EicatatlOD 
Tunnel  Work 
Cemen!  Mfrs. 
R.R.Constniction 
Sand  Pits 
Gravel  Pits 
Brick£TllelWks. 


It  is  unequalled  for  economy  and  ease  of  handling. 
Send  for  Catalog  No.  9S2GL 

FAIRBANKS,  MORSE  &  CO.,  Chicago,  III. 


THE  JOURNAL 

OF 

WESTERN  SOCIETY  OF  ENGINEERS 

Is  a  high  grade  bi-monthly  illustrated  magazine  of  about  one 
hundred  pages  in  each  number,  and  contains  the  original 
papers  of  engineering  interest  that  have  been  presented  to 
the  society,  with  the  discussion  of  the  same.  These  papers 
treat  of  subjects  in  all  lines  of  engineering,  are  well  illustrated 
and  should  be  of  value  to  engineers,  chemists,  scientihc  and 
business  men  everywnere. 

The  Subscription  Price  is  $3.00  a  Year 

Ttie  circulation  is  about  1.500  copies  of  each  issue,  six  times  a  year. 
The  JofRNAL  is  a  valuable  advertising  medium,  as  it  goes  all  over  the  world 
and  to  a  high  cla^s  of  technical  readers.     -Advertisements,  if  of  interest 
to  engineers,  may  be  published  in  the  Journal. 
For  rates  or  other  information   concerning   the  Journal  of  the  Western 
So' i«|y  of  Ensineers   address  or  call  upon  the  Secretary.    I7J7  Monadnock 
Block.  Chicago. 


KELLY-SPRINGFIELD  ROAD  ROLLER  CO. 


Btcu&Boad  Rollfra  All  Types,  All  Slips, 

Oier  ElgbtM-B  llQiKlml  In  rtc.     BatkractloD  CoarADleed.  SPRINGFIELD       0 

Send  for  Catalogue  No.   -1 
PHILADELPHIA  OFFICE.  2133  LAXD  TITLE  Bl'ILDIN'G 


STIRRUPS 

FOR  .\LL 

BUILDING    PURPOSES 
Single  and  Double 

MULVEY 

Stirrup*  iat  SteeL  Wcxxl  or  Concrete  Coostnic- 
bon.  Speda)  Stirrups  \o  hoot  ovei  I-Beams 
The  MULVEY  Stirmp  u  made  bom  UNIVERSAL  ROLLED  BARS  and 
is  the  strongest  and  aafesi  on  the  market.  Manufactured  to  ReqairemenU, 
I  jift  Prices  and  Discount*  cm  Request.     Write  u«  to-day  for  Catalog  "E" 

CHAS.  MULVEY  MFG.  CO..  3509  So.  Ashland  Ave.,  Chicago 
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The  Emerson  a'  Contractor's  Pump 


HE  Emerson  Pump  is  the  best  pump  in   the  world    for   contractors. 
Its  reliability,  efficiency  and  general  handiness  appeal  forcibly  to  the 
the  man  of  business  whose  interests  demand  pumping  at  the  least 
expense  and  annoyance  regardless  of  conditions.     The  steam  and 
discharge  pipes  and  the  pump  are  all  self-contained,  and  the  whole 
suspended  by  chain  falls  or  by  cable  and  windlass  from  some  con- 
venient overhead  beam.     The  steam  pipe  being  made  flexible  at  the 
top  by  elbows  in  the  pipe,  so  that  it  will  swing  when  the  pump  is 
raised  and  lowered.  The  whole  can  be  lowered  right  down  to  the  sump,  where  suction 
is  effective,  without  stopping  the  pump.     Its  ability  to  handle  water  containing  large 
percentages  of  sand,  gravel,  quicksand  or  mud  without  injury  to  itself,  and  to  work 
perfectly  without  "running  dry"  when  taking  in  large  quantities  of  air  with  the  water, 
enables  the  pump  to  drain  a  sump  and  keep  it  drained  with  scarcely  any  attention, 
and  is  in  strong  contrast  with  centrifugal  pumps  that   require   engines,  foundations, 
shafting,  which  must  be  kept  in  line;  belting,  which   must '  be   protected   from  the 
weather,  the  inability  to  get  them  down  close  to  the  work  where  suction  is  effective, 
the  constant  care  and  attention  they  require  and  the   annoyance   of   their  "running 
ry"  and  requiring  priming  every  time  the  water  gets  low  enough  to  admit  the  least 
air  in  the  suction  pipe.     The  Emerson  Pump  is  not  affected   by  the  weather,   has 
no  belts  to  slip  or  shafting  to  keep  in  line,  no  working  or  moving  parts  exposed, 
and  can  be  covered  with  mud  without  damaging  it  or  affecting  its  working  in  the 
least.     It  makes  no  noise  nor  is  there  any  exhaust  steam  from  it.     It  only  needs  to 
be  suspended  in  position  and  connected  with  the  boiler  by  a  small  pipe,  and  it  is 
ready  for  business,  and  is  much  more  reliable  for  continuous  runs   than   anything 
that  exists.     They  are  being  used  by  many  of  the  largest  contractors  in  this  country. 
For  irrigation,  there  has  never  been  a  pump  built,  nor  probably  never  will  be,  that 
is  so  thoroughly  adapted  to  this  service,  where  reliability  is  so  essential.     There  is 
nothing  made  so  reliable;  nothing  so  simple  or  that  will  stand  rough  usage  and 
exposure  to  all  kinds  of  weather  without  damage  or  that  requires  so  little  atten= 
tion  or  as  few  repairs.     The  pump  can  either  be  suspended  from  a  tripod  or  set  on 
a  foundation,  or  if  used  in  a  well  it  is  simply  suspended  in  the  well  by  a  chain  or 
cable  and  arranged  to  raise  or  lower  to  suit  the  level  of  water  in  the  well,  similar  to 
the  desciiption  of  the  pump  as  used  for  mining.     It  has  no  packing  glands  or  stuff= 
ing  boxes,  no  belts,  pulleys  or  shafting,  no  adjustments  to  make,  and  is  the  ideal 
pump  for  continuous  runs  of  long  duration.     The  steam  and  discharge  pipes  are 
smaller,  and  the  weight  of  the  pump  very  much  less  than  any  other  of  same 
capacity,  which  makes  them   cheap  and  easy  to  handle  and  install.     They  are 
more  economical  and  durable  generally  than  any  other  pump.     No  fanner  or 
planter  can  afford  to  risk  the  loss  of  a  crop  by  using  a   pump   that  is  in  the  least 
uncertain  or  that  is  liable  to  break  down  or  wear  out  just  when  he  needs  it,  nor  one 
that  requires  frequent  repairs.     The  Emerson  is  the  only  one  that  fully  measures  up 
to  the  requirements. 

Our  Catalogue  EC  will  be  a  revelation  to  you  if  you  are  interested  in  pumping. 
Ask  about  our  Quick  Cleaning  Strainers  and  Foot  Valves.     They  are  great,  too. 


The  Emerson  Steam  Pump  Co. 

OFFICE  AND  WORKS: 
Prince  Street  and  Strand  ALEXANDRIA,  VA. 


CHURCH  &  CUTTEN.   19  Masonic  Temple,  New  Orleans,  U. 
General  Southwestern  Agents 


TEXAS  WAREHOUSE  CO.,  Houston,  Tex. 
Joplin,  Mo. 
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Published  ever>*  Wednesday  by 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 
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SUBSCRIPTION  RATES  (Payable  in  Advance).— 
$2,00  a  year  {62  issues)  in  United  States,  Cuba,  Mex- 
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Screened  and  Run  of  Crusher  Stone. 
Formerly  engineers  almost  Baiversally 
demanded  that  broken  stone  for  concrete 
should  have  all  the  finer  particles  screened 
out.  This  practice  has  been  modified  to 
some  considerable  extent  in  recent  years 
by  using  all  the  crusher  product  both 
coarse  and  fine  or,  as  it  is  commonly  ex- 
pressed, by  using  run-of-crusher  stone. 
The  comparative  merits  of  screened  and 
crusher  run  stone  for  concrete  work  are 
questions  of  comparative  economy  and 
convenience.  The  fine  stone  dust  and 
chips  produced  in  crushing  stone  are  not, 
as  was  once  thought,  deleterious ;  they  sim- 
ply take  the  place  of  so  much  of  the  sand 
which  would,  were  the  stone  screened,  be 
required  to  balance  the  sand  and  stone 
mixture.  It  is  seldom  that  the  proportion 
of    chips    and    dust    produced    in    crushing 
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stone  is  large  enough  to  replace  the  sand 
constituent  entirely,   some  sand   has   nearly 
always  to  be  added  to  run  of  crusher  stone 
and  it  is  in  determining  the  amount  of  this 
addition  that  uncertainty  lies.    The  propor- 
tions of  dust  and   chips   in  crushed   stone 
vary  with  the  kind  of   stone  and  with  the 
kind  of  crasher  used.     Furthermore,   when 
run-of-crusher    stone    is    chuted    from    the 
crusher   into  a   bin   or   pile   the   screenings 
and     the    coarse    stones    segregate.      Ex- 
amination of  a   crusher-run  stone  pile  will 
show  a  cone-shaped  heart  of  fine  material 
enclosed  by  a  ^shell   of  coarser   stone,   con- 
sequently when  this  pile  of  stone  is  taken 
from  to  make  concrete  a  uniform  mixture 
of  fine  and  coarse  particles  is  not  secured, 
the  material  taken  from  the  outside  of  the 
pile  will  be   mostly  coarse  and  that   from 
the    inside   mostly   fine.      This    segregation 
combined  with  the  natural  variation  in  the 
crusher  product  makes  the  task  of  adding 
sand   and   producing   a   balanced   sand   and 
stone  mixture   one   of  extreme  uncertainty 
and  some  difficulty  unless  considerable  ex- 
penditure is  made  in  testing  and  repropor- 
tioning.     When  the  product  of  the  crusher 
is   screened   the   task   of   proportioning   the 
sand    to    the    stone    is    a    straightforward 
operation,  and   the  screened  out   chips  and 
dust  can  be  used  as  a  portion  of  the  sand 
if  desired.     The  only  saving,  then,  in  using 
crusher  run  stone  direct  is  the  very  small 
one  of  not  having  to  screen  out  the  fine 
material.    The  conclusion  must  be  that  the 
economy  of  unscreened   stone  for  concrete 
is  a   verj'   doubtful  quantity,  and  that  the 
risk    of    irregularity    in    unscreened    stone 
mixtures  is  a  serious  one.     The  engineer's 
specifications    will   generally   determine   for 
the  contractor  whether  he  is  to  use  screen- 
ed  or   crusher-run   stone,   but   these    same 
specifications  will  not  guarantee  the  regu- 
larity   of   the    resulting   concrete   mixture : 
this    will   be   the    contractor's    burden    and 
if  the  engineer's  inspection  is  rigid  and  the 
crusher-run    product    runs    uneven    for   the 
reasons  given  above  it  will  be  a  burden  of 
considerable  expense.     The  contractor  will 
do  well  to  know  his  product  or  to  know- 
bis    man    before   bidding   less   or   even   as 
little  on  crusher-run  as  on  screened  stone 
concrete. 


The  Durability  of  Concrete. 
We  consider  that  one  of  the  most  im- 
portant advantages  that  concrete  has  over 
all  its  competitors  among  structural  ma- 
terials is  its  greater  durability  and  free- 
dom from  repairs.  It  is  well  known  to 
engineers  and  architects  that  the  mortar  in 
the  joints  of  cut  stone  masonry  soon 
crumbles  away.  This  has  been  attributed 
by  various  authorities  to  many  causes,  such 
as  poor  cement,  insufficient  amount  of  ce- 
ment in  the  mortar,  the  attack  of  acids  in 
the  air,  and  the  bursting  action  of  water 
freezing  in  the  pores  of  the  mortar.  None 
of  these  causes  offer  a  satisfactory  ex- 
planation of  the  universal  failure  of  mortar 
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in  cut  stone  masonry.  It  can  be  and  has 
been  mathematically  proved  that  the  pres- 
sure due  to  the  expansion  of  the  stone 
when  heated  in  the  sun  is  the  most  com- 
mon cause  of  the  destruction  of  mortar 
in  cut  stone  masonry  laid  in  regular 
courses.  Stone  expands  under  heat  as 
much  as  does  steel,  and  with  tremendous 
force.  It  is  well  known  to  every  one  that 
steel  rails  expand  and  contract  with 
changes  of  temperature,  but  it  is  not  so 
well  known  that  a  line  of  stone  blocks  as 
long  as  a  steel  rail  behaves  in  precisely 
the  same  manner.  Since  concrete  is  not 
made  up  of  continuous  lines  of  stones  of 
equal  thickness,  but  is  a  heterogeneous 
mixture,  there  is  no  chance  for  the  heat 
expansion  to  shear  the  stone  loose  from 
the  mortar. 

Thus  far  we  have  spoken  only  of  the 
failure  of  the  mortar  in  the  joints  of  cut 
stone  masonry.  How  about  the  stones 
themselves?  We  know  that  stone  from 
certain  quarries  soon  splits  and  crumbles, 
and  that,  in  fact,  even  granite  tombstones 
are  eaten  away  in  time.  Many  engineers 
have  feared  that  concrete  would  be  even 
less  durable,  but  this  fear  has  gradually 
disappeared,  except  on  one  of  the  large 
eastern  railways  where  stone  masonry  is 
still  used  in  preference  to  concrete  because 
of   its   supposed    durabilitj". 

The  reason  that  concrete  is  durable  is 
simply  this,  the  stone  forming  the  ballast 
in  concrete  is  surrounded  on  every  side 
with  cement,  it  is  buried  in  cement.  The 
cement  not  only  protects  the  stone  from 
the  attacks  of  acids  in  the  air  but  it  en- 
velopes and  strengthens  the  stone  so  that 
it  cannot  splinter  and  crack  under  changes 
of  teinperature.  Insects  of  all  kinds  are 
found  buried  in  amber  and  in  a  perfect 
state  of  preservation  thousands  of  years 
after  their  death.  In  like  manner  frag- 
ments of  stone  buried  in  cement  will  re- 
main intact  for  ages.  Not  only  will  they 
do  so,  but  they  have  done  so;  for  concrete 
built  by  the  Romans,  before  the  Christian 
Era,  is  found  in  good  stste  of  preservation 
although  Roman  cement  was  inferior  to 
our  Portland  cement.  All  this  leads  us  to 
the  following  important  conclusions:  Stone 
so  poor  that  it  zcoiild  quickly  go  to  pieces 
if  used  as  stone  masonry  will  last  forever 
if  used  as  the  ballast  of  concrete. 

Not  only  may  we  safely  use  in  concrete 
stone  of  inferior  durability,  but  we  may 
use  stone  that  has  no  planes  of  cleavage, 
or  stone  that  is  badly  seamed  and  jointed. 
Stone  suitable  for  cut  stone  masonry  is 
a  comparatively  rare  article  when  we  con- 
sider the  vast  area  of  our  country  and  the 
small  area  of  the  good  cut  stone  quarries 
in  it.  Stone  so  gnarled  and  jointed  that  it 
breaks  out  in  small,  irregular  pieces,  like 
many  of  our  trap  rocks,  is  unfit  for  cut 
stone  masonry  and  it  makes  poor  rubble 
masonry;  but  such  stone  is  eminently  fit 
for  concrete.  The  ver>-  fact  that  it  breaks 
out  in  small  pieces  reduces  both  the  cost 
of  quarrying  and   of  crushing  it. 


220 


ENGINEERING-CONTRACTING 


Vol.  XXVIII.     No.  iC. 


Concrete  and  Reinforced  Concrete  Section 


No»e:  This  Section  is  dcM>tcd  to  methods  and  costs  of  con- 
struc'inK  concrete  and  reinforced  concrete  structures.  It  «ill 
co\er  the  selection,  testing  and  proportioning  of  c  o  n  c  r  e  t  e 
materials;  laboralorN  tests  of  concrete;  concrete  niiving,  trans- 
portation and  placing;  fabrication  and  placing  of  reinforce- 
ment, and  form  construction  and  erection.  It  will  also  contain 
articles  on  new  and  interesting  developments  in  the  design  of 
reinforced  concrete. 


Compressol  System  of  Making  Con- 
crete Foundations. 

Numerous  methods  of  constructing  foun- 
dations are  in  vogue  and  many  of  tliein 
give  most  satisfactory  results,  but  owing 
to  the  slowness  and  expense  of  construc- 
tion, engineers  welcome  any  system  that 
will  give  a  stable  foundation,  that  can  be 
obtained  both  quickly  and  cheaply.  The 
Hcnncbique  Construction  Co.  of  New  York, 
N.  Y..  are  introducing  into  this  country  the 
Compressol  System  of  Foundations,  that 
has  already  been  used  with  success  in  sev- 
eral  European  countries. 

It  is  claimed  that  this  system  spves  a 
great  expenditure  of  time  and  money,  and 
permits  the  construction  of  excellent  foun- 
dations of  great  strength  and  depth.  It 
consists  of  mechanically  perforating  tht 
ground  while  compressing  it  vertically  and 
laterally,  then  filling  the  hole  obtained  with 
concrete.  This  concrete  is  thoroughly 
tamped,  thus  obtaining  a  strong  pillar  of 
liimensions  proportioned  to  the  load  it  has 
to  carry,  and  to  the  character  of  the  soil 
peiletrated. 

The  pillars  are  constructed  by  first  ram- 
ming a  hole  in  the  ground  by  a  perforator, 
which  is  lifted  by  a  machine  similar  to  a 
pile  driver,  which  automatically  trips  the 
perforating  rammer  when  it  reaches  a 
height  of  about  30  ft.  This  perforator  is 
conical  in  form,  having  a  diameter  of  2  ft. 
10  ins.  at  the  upper  base,  and  w'eighs  2 
tons.  By  repeating  the  blows  a  hole  is 
punched  in  the  ground  to  the  desired  depth. 
.\t  the  same  time  the  soil  is  compressed 
laterally,  acting  as  a  sheeting  to  the  hole. 
preventing  the  earth  from  crumbling.  In 
many  cases  it  is  said  that  this  compression 
will  also  keep  the  water  out  of  the  hole  in 
water  soaked  soils.  To  prevent  water 
from  coming  into  the  hole  a  small  amount 
of  clay  or  lime  can  be  put  into  the  hole 
after  each  drop  of  the  rammer,  which  will 
form  a  sheeting  that  will  temporarily  keep 
the  w'ater  from  welling  in. 

-After  the  hole  has  been  made,  the  filling 
is  done  quickly.  Boulders  are  rammed  in 
the  bottom  by  means  of  a  tamping  rammer 
that  is  olive  shaped  and  is  2  ft.  6  in.  in 
diameter  at  the  base,  weighing  2  tons.  The 
concrete  is  forced  into  the  hole  and 
rammed  in  the  same  manner.  Each  layer 
of  concrete  is  well  tamped  in  this  way,  and 
this   tamping  enlarges   the     hole,     further 


iompre.s.^nig  the  eartli,  and,  in  soft  strata, 
the  concrete  will  penetrate  the  earth.  This 
increases  the  lateral  friction  on  the  pillar, 
and  adds  to  the  strength.  Fig.  i  shows  the 
compressol  pillar  in  place. 

Tlie  half  tone   in   Fig.  2  shows  one  ma- 


I  if  2  ft.  8  in.  in  diameter.  After  the  hole 
IS  filled  this  rammer  is  dropped  30  ft.,  and 
the  amount  of  the  penetration  of  the  pillar 
caused  by  the  blow,  determines  the  bearing 
capacity  of  the  pillar. 

With  this  system  of  foundations,  all  un- 
derground work  is  obviated,  such  as  exca- 
vation, sheeting,  pumping,  and  the  dangers 
to  which  workmen  are  subjected.  The 
originators  claim  that  absolute  safety  of 
the  foundation  is  assured  by  permitting  the 
actual  bearing  capacity  of  the  pillars  to 
he  ascertained  during  construction.  The 
record  of  the  resisting  power  of  each 
stratum  of  sub-soil,  allows  of  accurate 
knowledge  of  the  strength  of  the  founda- 
tion at  every  point.  Foundations  50  ft. 
deep  have  been  made  by  this  method,  and 
one  pillar  with  a  bearing  capacity  of  90 
tons  has  been  constructed  in  4  hrs. 

This  svsteni  has  been  used  for  the  foun- 


Fig.    1. — The   Compressol    Pillar  as    It   Appears   in   the    Soil. 


chine  with  the  penetrator  ready  to  drop, 
while  the  other  machine  has  suspended  the 
testing  rammer.  This  is  a  truncated  cone. 
weighing  I' j  tons  and  having  a  large  base 


dations  of  many  bridges  and  buildings  in 
France,  Germany  and  Egypt.  It  is  stated 
that  the  cost  of  a  pillar  having  a  carrying 
capacity  of  go  tons  is  from  $35  to  $55. 
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Suggestions  for  the  Manufacture  and 
Use  of  Concrete  Blocks. 
No  other  department  of  the  cement  in- 
dustry has  so  felt  the  need  of  standard 
specifications  and  uniform  instructions  as 
the  manufacture  of  cement  blocks.  There 
is  to-day  a  large  and  growing  demand  for 
this  material,  and  its  general  and  almost 
unlimited   use  is  onlv  retarded  bv  lack   of 


form  of  construction  in  the  hands  of  skill- 
ed and  experienced  operators. 

In  considering  the  requirements  that  ce- 
uHMit  blocks  should  meet  as  a  structural 
material,  we  must  take  into  account  the 
use  in  which  they  are  to  be  put.  We  have 
in  brick  classification,  the  terra  cotta 
brick,  mud  brick  and  dry  pressed  faced 
brick,    and   the    hard   burned,   medium   and 


Fig.  2.— Bridge   Abutment   Foundation   of  Compressol    Pillars  at  Avignon,   France. 


confidence  on  the  part  of  architects,  build- 
ers and  resident  owners  who  see  only  the 
wretched  results  that  attend  the  efforts  of 
the  misinformed  and  inexperienced,  and 
overlook   the   splendid   possibilities   of   this 


♦Extracts  from  a  paper  by  Mr.  E.  S. 
Lamed.  Civil  Engineer,  read  before  the  As- 
sociation of  American  Poi-tland  Cement 
Manufacturers,    Sept.   11,    1907. 


4ight  common  brick ;  all  of  which  find  ex- 
tensive and  legitimate  use,  and  yet  vary 
widely  in  strength,  fireproof  qualities  and 
appearance.  The  granites,  limestones, 
sandstones  and  marbles  are  generally  ac- 
cepted in  first-class  construction,  and  yet 
diflfer  greatly  in  weather  and  fire  resisting 
qualities.     Lumber,  of  course,  is  very  com- 


bustible, and  yet  the  different  varieties 
show  marked  contrast  in  strength,  dura- 
bility and  fire-resisting  qualities,  and  we 
have  to  learn  of  any  municipal  requirement 
stipulating  the  kind  of  lumber  for  building 
construction.  With  these  facts  in  mind,  is 
it  not  fair  to  ask  that  some  latitude  be 
granted  in  the  manufacture  and  use  of  ce- 
ment blocks? 

If  an  owner  in  most  localities  chooses  to 
build  the  outside  walls  of  his  factory  or 
residence  of  light  burned  common  brick, 
showing  an  absorption  of  30  per  cent  water 
who  is  there  to  say  no?  In  fact,  the  aver- 
age so-called  hard  burned  brick  will  ab- 
sorb from  20  to  22  per  cent  water  and 
will  pass  muster  under  most  municipal 
and  architects'  requirements ;  yet  our  lead- 
ing muunicipal  specifications  require  that 
cement  blocks  shall  not  exceed  15  per  cent 
absorption,  regardless  of  the  use  to  which 
they  are  put. 

Cement  blocks  may  properly  be  used  in 
substitution  of  other  materials  for:  (l) 
Foundations;  (2)  exterior  and  superstruc- 
ture walls  carrying  weight;  (3)  curtain 
walls,  exterior  and  interior ;  (4)  fire  walls 
and  partitions;  (s)  veneering;  (6)  retain- 
ing walls;  (7)  cornice,  trim  and  ornamen- 
tal work;  (8)  filler  blocks  for  floor  slabs; 
19)   chimney  flues,  etc.,  etc. 

In  this  variety  of  work  it  is  at  once  seen 
that  uniformity  and  the  highest  quality  is 
not  required. 

The  writer,  as  chairman  of  the  Commit- 
tee on  Tests  of  Cement  and  Cement  Pro- 
ilucts  of  the  National  Association  of  Ce- 
ment Users,  recommended  in  his  report, 
last  January,  that  a  Specification  Commit- 
tee be  appointed  by  the  association  to  draw 
up  a  standard  specification  and  uniform  in- 
structions covering  the  manufacture  of  ce- 
ment blocks,  with  the  hope  that  this  form, 
when  prepared,  might  be  offered  to  all  the 
cities  and  leading  towns  in  the  United 
States  for  adoption.  As  a  basis  upon 
which  to  consider  the  standard  specification 
and  uniform  instructions,  my  suggestions 
included  the  following,  in  part : 

Cement.  Only  a  true  high-grade  Port- 
land cement,  meeting  the  requirements  and 
tests  of  the.  standard  specifications  of  the 
American  Society  for  Testing  Materials 
shall  be  used  in  the  manufacture  of  cement 
blocks  for  building  construction. 

Unit  of  Measurement.  The  barrel  of 
Portland  cement  shall  weigh  380  lbs.  net, 
either  in  barrels  or  sub-divisions  thereof, 
made  up  of  cloth  or  paper  bags,  and  a 
cubic  foot  of  cement  packed  as  received 
from  the  manufacturer,  shall  be  called  100 
lbs.  or  the  equivalent  of  3.8  cu.  ft.  per  bar- 
rel. Cement  shall  be  gaged  or  measured 
either  in  the  original  package  as  received 
from  the  manufacturer,  or  may  be  weighed 
and  so  proportioned :  but  under  no  cir- 
cumstances shall  it  be  measured  loose  in 
bulk,  for  the  reason  that  when  so  measured 
it  increases  in  volume  from  20  to  33  per 
cent,  resulting  in  a  deficienc>-  of  cement. 
Proportions.     Owing    to      the      different 


222 


ENGINEERING-CONTRACTING 


\'..l.  XXVIII.     No.  i6. 


values  of  natural  sami  or  line  crusher 
screenings  for  use  in  mortar  mixtures,  due 
not  only  to  its  mean  effective  size,  but  also 
to  it.s  physical  characteristics,  it  is  dillicult 
to  do  more  in  a  general  specification  than 
fix  the  maximum  proportions  of  good  sand 
that  may  be  added  to  cement. 

Sand,  or  the  fine  aggregate,  shall  be  suit- 
able silicious  material  passing  the  V^-'va. 
mesh  sieve,  and  containing  not  over  lO  per 
cent  of  clean,  unolijectionable  material 
passing  the  No.  too  sieve.  A  marked  dif- 
ference will  be  found  in  the  value  of  dif- 
ferent sands  for  use  in  cement  mortar. 
This  is  influenced  by  the  form,  size  and 
relative  roughness  of  the  surface  of  the 
sand  grains,  and  the  impurities,  if  any, 
contained.  Only  clean,  sharp  and  gritty 
sand,  graduated  in  size  from  fine  to  coarse 
and  free  from  impurities,  can  be  depended 
upon  for  the  best  results.  Soil,  earth,  clay 
and  fine  "dead''  sand  arc  injurious  to  sand, 
and  at  times  extremely  dangerous ;  parti- 
cularly in  dry  and  semi-wet  mortars,  and 
they  also  materially  retard  the  hardening 
of  the  cement.  An  unknown  or  doubtful 
sand  should  be  carefully  tested  before  use 
to  determine  its  value  as  mortar  ingredient. 
Screenings  from  crushed  trap  rock,  gran- 
ite, hard  limestone  and  gravel  stones  are 
generally  better  than  bank  sand,  river 
sand  or  beach  sand  in  Portland  cement 
mortars  (but  not  so  when  used  with  nat- 
ural cement,  unless  the  very  fine  material 
be  excluded).  So-called  clean,  but  very 
fine  sand,  has  caused  much  trouble  in  ce- 
ment work,  and  should  always  be  avoided, 
of  if  impossible  to  obtain  better,  the  pro- 
portion of  cement  should  be  increased. 
Stone  screenings  and  sharp,  coarse  sand 
may  be  mixed  with  good  results,  and  this 
mixture  offers  some  advantages,  particular- 
ly in  making  sand-cement  blocks. 

For  foundations  or  superstructure  walls 
exposed  to  weather,  carrying  not  over  5 
tons  per  sq.  ft.,  the  maximum  proportion 
shall  not  exceed  4  parts  sand  to  i  part 
cement.  This  proportion,  however,  re- 
quires extreme  care  in  mixing  for  uniform 
strength  and  will  not  produce  water-tight 
blocks.  We  recommend  for  general  work 
not  over  3  parts  sand,  if  well  graded,  to  i 
part  cement,  and  the  further  addition  of 
from  2  to  4  parts  of  clean  gravel  stones 
passing  the  Y^-m.  sieve  and  retained  on  a 
J4-in.  mesh  sieve,  or  clean  screened  broken 
stone  of  the  same  sizes.  These  propor- 
tions, with  proper  materials  and  due  care 
in  making  and  curing,  will  produce  blocks 
capable  of  offering  a  resistance  to  crush- 
ing of  from  1,500  to  2.500  lbs.  per  sq.  in. 
at  28  days.  (For  the  best  fireproof  quali- 
ties limestone  screenings  or  broken  sizes 
should  be  excluded,  but  otherwise  are  all 
right  for  use.)  Where  greater  strength  is 
desired,  particularly  at  short  periods,  from 
two  to  six  weeks,  we  recommend  the  pro- 
portions of  I  part  cement,  2  parts  sand, 
and  from  I^  to  3  parts  gravel  of  broken 
stone  of  sizes  above  given.  Blocks  maile 
of   cement,    sand   and    stone    are   stronger. 


denser,  ami  consequently  more  waterproof 
than  if  made  of  cement  and  sand  only,  and 
arc  more  economical  in  the  quantity  of  ce- 
ment used. 

Mixing.  The  importance  of  an  intimate 
and  thorough  mix  cannot  be  overestimated. 
The  sand  and  cement  should  first  be  per- 
fectly mixed  dry  and  the  water  added 
carefully  and  slowly  in  proper  proportions, 
:;nd  thoroughly  worked  into  and  through- 
nut  the  resultant  mortar;  the  moistened 
gravel  or  broken  stone  may  then  be  added 
either  by  spreading  same  uniformly  over 
the  mortar  or  spreading  the  mortar  uni- 
formly over  the  stones,  and  then  the  whole 
mass  shall  be  vigorously  mixed  together 
until  the  coarse  aggregate  is  thoroughly 
incorporated  with  and  distributed  through- 
out the  mortar. 

We  recommend  mechanical  mixing 
wherever  possible,  but  believe  in  the  thor- 
ough mixing  of  cement  and  sand  dry  be- 
fore the  addition  of  water;  this  insures  a 
better  distribution  of  the  cement  through- 
out the  sand,  particularly  for  mortar  used 
in  machine  made  blocks  of  a  semi-wet  con- 
sistency. For  fine  materials,  such  as  used 
in  cement  blocks,  it  is  necessary  that  the 
mechanical  mixer  be  provided  with  knives, 
blades  or  other  contrivances  to  thoroughly 
break  up  the  mass,  vigorously  mix  the 
same  and  prevent  balling  or  caking. 

Curing.  This  is  a  most  important  step 
in  the  process  of  manufacture,  second  only 
to  the  proportioning,  mixing  and  molding, 
and  if  not  properly  done  will  result  either 
in  great  injury  to  or  complete  ruin  of  the 
blocks.  Blocks  shall  be  kept  moist  by 
thorough  and  frequent  sprinkling,  or  other 
suitable  methods,  under  cover,  protected 
from  dry  heat  or  wind  currents  for  at 
least  seven  days.  After  removal  from  the 
curing  shed,  they  shall  be  handled  with 
extreme  care,  and  at  intervals  of  one  or 
two  days  shall  be  thoroughly  wet  by  hose 
sprinkling  or  other  convenient  methods. 
We  recommend  curing  in  an  atmosphere 
thoroughly  impregnated  with  steam.  Th-'s 
method  serves  to  supply  needed  moisture, 
prevent  evaporation,  and  in  some  measure 
accelerates  the  hardening  of  the  blocks. 
We  view  with  distrust,  in  the  present 
knowledge  of  the  chemistry  of  cement,  any 
artificial,  patented  or  mysterious  methods 
of  effecting  the  quick  hardening  of  cement 
blocks  or  other  cement  products.  If  such 
method  be  proposed  it  should  be  thor- 
oughly investigated  by  competent  authority 
before  use. 

Time  of  Curing.  This  is  also  most  im- 
portant in  its  effect  upon  the  industry,  and 
is  directly  and  vitally  influenced  by  the 
following  conditions:  (i)  Quality,  quan- 
tity and  setting  properties  of  the  cement 
used.  (2)  Quality,  size  and  quantity  of 
the  sand  or  fine  aggregate  used.  (3) 
-Amount  and  temperature  of  water  used. 
(4)  Degree  of  thoroughness,  with  which 
the  niixltire  is  made.  (5)  Method  of  cur- 
ing, weather  conditions  and  temperature. 
(6)  Density  of  the  block  as  affected  by  the 


method  and  thoroughness  of  tamping  or 
pressure  applied. 

Before  fixing  the  minimum  permissible 
time  required  in  curing  and  ageing  blocks, 
it 'is  well  to  consider  the  important  effect 
of  additions  of  sand  upon  the  tensile 
strength  of  cement  mortar.  The  follow- 
ing tabulation  has  been  interpolated  from 
the  diagram  of  cement  mortar  tests  pre- 
pared by  Mr,  W.  Purvis  Taylor,  of  the 
Philadelphia    Municipal    Laboratories. 

The  results  of  the  neat  tests  and  the  1 
to  3  mortar  tests  (i.  e.,  one  part  cement  to 
3  parts  crushed  quartz,  by  weight)  are  av- 
eraged from  over  100,000  tests,  while  the 
other  results  are  based  on  from  300  to  500 
tests. 

Tensile   Strength    in    lbs.    per   sq.    in.    of 

Portland  Cement. 

Proportions  7      28      2       3       4       6       12 

dy.  dy.  mo.  mo.  mo.  mo.  mo. 

Neat    cement     710  768  760  740  732  758  768 

1    to    1    mortar 390  692  690  680  680  685  695 

1    to    2    mortar.... 370  458  460  455  453  458  460 

1    to    3    mortar 208  300  310  310  310  310  308 

1    to    4    mortar 130  210  230  230  230  232  232 

1    to    5    mortar 80  150  185  195  195  195  197 

.  It  must  also  be  kept  in  mind  that  these 
results  are  obtained  under  practically  uni- 
form and  theoretically  correct  conditions, 
in  the  amount  of  water  used,  thoroughness 
of  mixing  and  moulding  and  storage  of 
samples  until  tested  Comparing  the  re- 
sults at  28  days,  it  is  apparent  that  the  r 
to  5  mortar  has  only  71  per  cent  of  the 
strength  of  the  i  to  4  mortar,  and  but  50 
■per  cent  of  the  strength  of  a  i  to  3  mor- 
tar. The  I  to  4  mortar  has  but  70  per 
cent  of  the  strength  of  a  i  to  3  mortar 
and  46  per  cent  of  the  strength  of  a  i  to  2 
mortar. 

The  ratio  of  compressive  strength  to 
tensile  strength  is  not  quite  constant  for 
all  periods  of  time,  and  for  the  several 
mixtures  above  given ;  but  the  compressive 
strength,  or  resistance  to  crushing  per 
square  incli,  may  be  approximately  ob- 
tained by  multiplying  the  tensile  strength 
given  in  the  above  table  by  the  constant  6. 
(Note.  This  would  increase  with  the  age 
of  the  mortar,  and  would  be  greater  for 
good  gravel  or  stone  concrete  than  for  the 
clear  mortar  of  which  a  given  concrete  is 
made.) 

In  fixing  the  minimum  time  required  for 
curing  and  ageing  blocks  before  use.  due 
regard  should  be  given  to  the  proportions 
used.  It  is  manifestly  wrong  in  principle 
to  require  as  long  a  period  for  a  I  to  2 
or  a  I  to  3  block  as  might  seem  necessary 
for  a  I  to  4  or  a  I  to  5  block,  and  it  is  ob- 
viously unsafe  to  attempt  to  use  a  block 
of  lean  proportions  in  as  short  a  time  as  a 
rich  mixture  would  gain  the  necessary 
strength. 

This  might  be  supposed  to  be  met  by  fix- 
ing the  minimum  resistance  to  crushing  of 
blocks  (of  all  compositions)  ;  but  it  must 
be  kept  in  mind  that  a  very  small  percent- 
age of  the  blocks  used  arc  tested,  by  rea- 
son of  the  expense,  inconvenience,  or  lack 
of  facilities.  The  required  minimum  re- 
sistance   to    crushing    of    first-class    blocks 
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used  for  exterior  and  bearing  walls  should 
r.ot  be  imposed  upon  blocks  for  minor  and 
less  important  uses. 

Marking.  All  cement  blocks  should  be 
stamped  (in  process  of  making),  showing 
name  of  manufacturer,  date  (day,  month 
and  year)  made,  and  composition  or  pro- 
portions used.  The  place  of  manufacture, 
methods  and  rnaterials  should  also  be 
open  to  inspection  by  repR'sentative  of  the 
Building  Department,  the  architect,  engi- 
neer, or  individual  buyer. 

There  are  good  commercial  reasons  for 
permitting  and  encouraging  this,  as  it 
would  at  once  create  confidence  and'  add  to 
the  reputation  of  the  block  offered.  No 
honest  and  progressive  manufacturer 
would  object.  Quality  and  appearance  will 
at  once  create  a  market  for  cement  blocks 
Et  profitable  prices,  in  most  any  location, 
and  all  this  is  of  easy  attainment. 

Let  the  intending  manufacturer  of  ma- 
chine-made blocks  remember  that  the  ma- 
chine is  simply  a  mechanical  convenience, 
and  it  remains  for  him  to  use  proper  ma- 
terials, correct  End  accurate  methods  of 
proportioning,  mixing,  moulding  and  cur- 
ing, to  study  and  meet  the  demands  of  the 
building  trade,  and  keep  abreast  and  a  lit- 
tle in  advance  of  the  other  fellow  in  this 
progressive  age. 


The  project  for  the  Faucille-Gencva-Mont 
Blanc  Ry.  has  been  revived  in  Switzerland 
in  conjunction  with  the  proposed  Mont 
Blanc  Ry.  The  following  is  the  route :  A 
line  from  Lons-le  Saunier,  via  the  Faucille 
Pass  to  Heyerin,  on  the  Geneva-Bellegrade 
Ry.  This  section  would  be  47  miles  long, 
and  have  24  miles  of  tunnels,  the  three 
longest  being  respectively  9.4  miles,  6.6 
miles,  and  4  miles  long.  Secondly,  the 
Mont  Blanc  Ry.  which  would  use  the  ex- 
isting line  from  Geneva  (Eaux  Vives)  to 
Chamonix  and  Aosta,  via  the  Valley  of  the 
Arve  to  connect  with  the  new  line  from 
Chamonix  to  Aosta,  in  the  valley  of  the 
Po.  The  approximate  distance  to  be  tra- 
versed between  Chamonix  and  Aosta,  via 
the  Valley  of  the  Arve,  Les  Honches,  Vai 
Veni  and  Pre  St.  Didier  is  46  miles,  and 
there  would  be  two  tunnels,  respectively  8 
miles  and  3  miles  long.  The  estimated  cost 
of  the  whole  amounts  to  $55,000,000,000. 


Contracts  involving  the  expenditure  of 
about  $15,000,000  will  be  advertised  this 
fall  and  winter  by  the  Board  of  Water 
Supply  of  New  York  City,  for  work  in 
connection  with  the  new  Catskill  water 
supply.  The  contracts  include  the  construc- 
tion of  the  main  dam,  Kensico  reservoir, 
the  headworks  of  the  Catskill  Aqueduct, 
two  portions  of  the  aqueduct,  the  Rondout 
siphon  and  the  Wallkill  siphon. 


Earth  and   Rock   Section 


Note:  This  section  is  devoted  to  method.s  and  costs  of  exca- 
vating earth  and  rock  and  building  embankments.  It  will 
cover  the  grading  of  roads  and  railroads,  diking  and  canal 
work,  dredging,  building  reservoirs  and  earth  dams,  sewer  and 
water  pipe  trenching,  quarrying,  etc. 


Setting  Electric  Light  Poles  in  Frozen 
Ground. 

The  following  method  was  used  in  plac- 
ing electric  light  poles  in  frozen  ground : 
electric  light  poles  in  frozen  ground: 
Steam  obtained  from  the  boiler  of  an 
ordinary  traction  engine  was  conveyed 
through  a  pipe  to  a  vertical  jet  pipe,  this 
latter  being  forced  down  into  the  earth. 
The  jet  pipe  was  connected  by  a  tee  to  a 
horizontal  pipe,  24  ins.  long,  capped  at 
one  end  and  connected  at  the  other  by 
nipples  and  four  elbows  to  the  steam 
pipe.  The  nipples  and  elbows  were 
placed  to  allow  the  necessary  play-  in 
handling  the  appliance.  The  jet  pipe 
was  manipulated  by  two  wooden  handles 
10  ft.  long,  connected  by  stirrups  to  the 
two  ends  of  the  24-in.  horizontal  pipe. 
The  jet  pipe  was  forced  down  by  two 
men  pressing  on  the  handles,  and  as  the 
earth  thawed,  the  steam  would  carry-  the 
particles  out  alongside  the  pipe.  As  the 
depth  increased  more  steam  would  be 
condensed  in  the  bore  hole,  until  finally 
the  overflow  was  liquid  mud.  About  30 
holes  could  be  thawed  in  a  10-hour  day. 
The  ground  thawed  out  w-as  effected  by 
frost  to  a  depth  of  about  4  ft.,  although 
the  really  hard  frozen  ground  was  sel- 
dom over  2}/2  ft.  deep. 


The  Atkinson,  Topeka  &  Santa  Fe  Ry.  is 
ported  to  have  contracted  for  $2,500,000 
worth  of  Ohia  wood  railroad  ties  to  be  de- 
livered from   Hawaii   during  the  next   five 


Cost  of  Trenching,  Pipelaying  and 
Back-filling  for  Pipe  Sewer  Con- 
struction at  Centerville,  Iowa. 
In  constructing  8,  10,  12  and  15-in.  pipe 
sewers  at  Centerville,  la.,  careful  records 
of  cost  were  kept  by  Mr.  M.  A.  Hall,  Cen- 
terville, la.,  engineer  in  charge.  From 
these  records  the  following  tables  have 
been  compiled.  The  work  comprised  53 
separate  jobs,  and  the  tables  give  the  labor 
hours  and  cost  per  lineal  foot  for  each 
class  of  labor  for  each  job.  Similarly  de- 
tailed tables  appeared  in  our  issues  of  May 
15.  June  12.  July  24,  Aug.  21  and  Sept.  18. 
Mr.  Hall  describes  the  methods  of  collect- 
ing the  original  data  as  follows : 

"In  the  first  place  the  account  of  the 
labor  was  kept  by  the  inspector  of  the  work 
and  he  had  his  instruction  to  be  careful 
to  account  for  all  the  men  and  where  they 
worked.  He  was  furnished  with  a  blank 
and  was  required  to  turn  these  reports  over 
to  the  engineer  in  charge  each  morning 
as  he  came  on  the  work,  of  course  turn- 
ing in  the  report  that  covered  the  previous 


day's  work.  Together  they  would  look 
over  the  report  and  make  such  corrections 
as  might  be  necessary  while  the  conditions 
were  still  fresh  in  mind.  In  this  way  what 
was  considered  to  be  an  accurate  account 
of  the  labor  was  obtained  in  a  classified 
form  so  that  by  applying  the  wage  per  hour 
the  daily  cost  could  be  easily  obtained. 
However,  no  attempt  was  made  to  keep  the 
actual  cost  for  each  day.  It  was  kept 
rather  by  sections,  as  will  be  shown  by  the 
table  to  follow.  Such  other  data  as  called 
for  on  the  inspector's  blanks  were  also  ob- 
tained by  the  inspector  each  day.  In  but 
one  or  two  instances  did  I  have  any  trouble 
in  getting  accurate  accounts  from  the  in- 
spectors, for,  while  it  may  seem  strange  to 
some,  almost  without  exception  the  inspec- 
tors seemed  to  consider  it  a  pleasure  as 
well  as  a  duty  to  take  an  interest  in  these 
reports.  They  received  no  compensation 
for  this  extra  work.  An  important  advan- 
tage in  keeping  the  work  by  blocks  or  sec- 
tions is  evident,  for  in  this  way  a  good 
record  could  be  kept  of  the  kind  of  material 
excavated  and  its  conditions  relative  to 
easy  or  difficult  moving.  This  part  of  the 
data  was  largely  kept  by  myself  and  from 
my  personal  obser\'ation. 

"Of  course,  there  are  always  labor  costs 
to  the  contractor  which  do  not  come  under 
the  observation  of  the  inspector,  and  it  is 
hard  for  anybody  except  the  contractor  to 
know  what  these  costs  are,  and  many  times 
he  could  not  separate  these  incidental  costs 
such  as  handling  tools,  unloading  and  haul- 
ing materials,  moving  materials  from  place 
to  place  in  order  to  use  up  all  odds  and 
ends  possible,  and  various  other  minor 
costs.  Hence  it  is  very  possible  that  labor 
costs  deduced  from  these  figures  should  be 
increased  by  some  percentage  which  I 
would  estimate  at  10  per  cent  for  the  aver^ 
age  case." 


The  Japanese  Government  decided  at  a 
recent  cabinet  meeting  to  improve  arrange- 
ments on  various  lines  after  the  national- 
ization of  railways  is  effected.  The  fol- 
lowing enterprises  are  expected  to  be  car- 
ried out  for  the  five  consecutive  years  from 
next  fiscal  year  or  before  the  opening  of 
the  great  exposition  of  Japan,  1912,  with 
about  $75,000,000:  Doubling  lines  (830 
miles"),  $41,500,000;  constructing  900  loco- 
motives. $11,250,000;  constructing  19,000 
vans.  $9,500,000;  constructing  1,000  passen- 
ger cars,  $5,000,000:  extending  and  recon- 
structing stations.   $7,500,000. 
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Size  of  pipe,  ins 

UcnRih  of  pipe,  ft 

AveraKe  depth  of  trench,  ft 

Width  of  trench,  ins 

Ivxcavation  per  lin.  ft., of  trench,  cu.  yds.. 

Trknchinc: — 

Trench  diKK'ers  at  18  cts.  per  hour. 

Total  labor  trenching.. . 

PiPBLAYINt;:  — 

I'ipclayer  at  30  cts.  per  hour 

Pipeiayer's  helpers  at  17i  cts.  per  hour.. 

Total  labor  pipelaying 

tjENEKAL    SeKVICK:  — 

I'oreman  at  35  cts.  per  hour.  . 
Water  boy  at  12J  cts.  per  hour 

Total  labor  general  service 

Backimllinc:: — 

By  hand  at  17J  cts.  per  hour 

Team  and  two  men  at  52i  cts.  per  hour. 


Total  labor  backfilling. 
Grand  total  labor 


Labor  cost  per  cu.  yd.  trenching.. 
Labor  cost  per  cu.  yd.  backfilling. 


JOB   I 


Total    Cost  per 

hours,      lin.  ft. 

412     $0   1926 

412       0.1926 


38 
76 


0.0296 
0.0343 


114       0  0839 


50 


0  0565 
0  0162 


115 

0  0727 

114  1 

0 . 3292 

SO 

2675 

JOB  II. 


JOB  III. 


JOB  IV. 


JOB  V. 


JOB  VI. 


15 

15 

15 

15 

16 

12 

3S5 
li  5 

221 

206 

446 

216 

271 

7.7 

8.9 

9  0 

3  6 

7.7 

36 

36 

36 

36 

36 

24 

0.72 

0.86 

0.98 

I.O 

0.39 

0.S7 

Total    Cost  per 

hours,     lin.  ft. 

135     SO. 11 


135       0  11 


20 
40 


0  0271 
0.0317 


60       0  0588 


20 
20 


0.0317 
0  0113 


40        0  0430 


34 
15 


49 
284 


0   02li;i 
0   0351) 


0.0625 
0.2743 


»0.H07 
0.0727 


Total    Coit  per 

hours,      lin.  ft. 

547     to  4780 


547       0  4780 


58 

87 


70 
60 


0  0422 
0  0493 


0  0915 


0   1189 
0  0352 


130       0.1541 


14 

41 

805 


0   022!l 
0   0357 


0.0586 
0.7822 


to  4877 
0.0588 


Total 
hours. 
1107 

Cost  per 

lin  fl 
to  44U8 

1107 

0.4468 

85 
170 

0  0572 
0  0667 

255 

0  1239 

109 
100 

0  1  326 
0  280 

269      0  looa 


113 
15 


78 
1709 


0  0247 
0.0177 


0.0424 
0.7737 


to. 4468 
0.0424 


Total    Cost  per 

hours,      lin.  ft. 

90     SO  075 


90       0.0750 


0 

»6 


0  67f8 


no 

0  0778 

5 
10 

0.0041 
0  0243 

15 

0.0284 

201 

0.1812 

to.  1923 
0.0728 


Total    Cost  per 

hours,     lin.  ft. 

297     to  1973 


207       0  1973 


25 
50 

0.0277 
0  0323 

75 

32 
30 

0.060O 

0  0413 
0.013» 

62       0  0551 


434       0.3124 
$0.3461 


JOB  VII. 


JOB  VIII. 


JOB  IX. 


JOB  X. 


JOB  XI. 


JOB  XII. 


Size  of  pipe,  ins 

Length  of  pipe,  ft 

Average  depth  of  trench,  ft 

Width  of  trench,  ins 

Excavation  per  lin.  ft.  of  trench,  cu.  yds., 

Trenching: — 

Trench  diggers  at  18  cts.  per  hour 


Total  labor  trenching 

Pipelaying: — 

Pipclayer  at  30  cts.  per  hour 

Pipeiayer's  helpers  at  17i  cts.  per  hour.. 


Total  labor  pipelaying 

General  Service: — 
Foreman  at  35  cts.  per  hour.  .  .  . 
Water  boy  at  12i  cts.  per  hour.. 


Total  labor  general  service 

Backfilling; — 

By  hand  at  17i  cts.  per  hour 

Team  and  two  men  at  52i  cts.  per  hour. 


Total  labor  backfilling. . 
Grand  total  labor 


Labor  cost  per  cu.  yd.  trenching.. 
Labor  cost  per  cu.  yd.  backfilling. 


12 

12 

12 

12 

12 

12 

446 

309 

221 

272 

595 

246 

8.2 

8.2 

8.6 

9.6 

10.7 

11.0 

24 

24 

24 

24 

24 

24 

0.6 

0.6 

0.64 

0.71 

0.8 

0.82 

Total    Cost  per 

hours,     lin.  ft. 

792     to. 3196 


Total    Cost  per 

hours,     lin.  ft. 

336     SO. 1957 


792       0.3196 


64 
1S8 


0  0431 
0,0502 


192       0.0933 


105 
105 


0.0824 
0.0294 


210       0.1118 


1194       0  5247 
SO. 5327 


Total    Cost  per 

hours,     lin.  ft. 

298     SO. 2427 


Total    Cost  per 

hours,     lin.  ft. 

469     SO   3104 


Total  Cost  per 
hours,  lin.  ft. 
1093     SO. 3307 


336       0.1957 


298       0.2427 


469       0.3104       1093       0.3307 


33 
66 


0,0320 
0.0374 


25 

4S 


0.0339 
0.0380 


45 
90 


0.049f> 
0.0579 


99       0.0694 


73       0.0719 


135       0.1075 


30 
30 

0.0340 
0.0121 

60 

0.0461 

"is 

o;6255 

15 

0.0255 

510 

0.3367 

10 
10 

0.0158 
0.0057 

20 

0.0215 

19 
16 

0.0151 
0  0380 

35 

0  0531 

426 

0.3892 

47 
47 


0.0605 
0,0216 


145 
217 


78 
78 


0,0363 
0.0426 


0.0789 


0.0459 
0.0164 


94       0,0821 


156       0.0623 


50 
16 


66 
764 


0  0322 
0.0309 


0.0631 
0.5631 


48 
9 


1523 


0   0141 
0   0079 


0   0220 
0.4939 


to. 3262 
0.0425 


SO. 5792 
0.0830 


SO. 4372 
0.0889 


SO. 4134 
0,0275 


Total    Cost  per 
hours,     lin.  ft. 
564     SO. 4127 


564 


54 
106 


33 
33 

66 

107 

107 
897 


0.065S» 
0.0754 


0.047(> 
0.016" 


0  0637 
0  0761 


0.0761 
0  6938 


SO. 5033 
0.0928 


JOB  XIII. 


JOB  XIV. 


JOB  XV. 


JOB  XVI. 


JOB  XVII. 


JOB  XVIII. 


Size  of  pipe,  ins 

Length  or  pipe,  ft 

•Average  depth  of  trench,  ft 

Width  of  trench,  ins 

Excavation  per  lin.  ft.  of  trench,  cu.  yds. . 

Trenching: — 

Trench  diggers  at  18  cts.  per  hour. 

Total  labor  trenching 

Pipelayi.vg; — 

Pipelayer  at  30  cts.  per  hour 

Pipeiayer's  helpers  at  17i  cts.  per  hour.. 

Total  labor  pipelaying 

General  Service: — 
Foreman  at  35  cts.  per  hour.  . 
Water  boy  at  12i  cts.  per  hour 

Total  labor  general  service 

Backfilling:— 

By  hand  at  17  j  cts.  per  hour 

Team  and  two  men  at  52J  cts.  per  hour. 


Total  labor  backfilling 

Grand  total  labor 

Labor  cost  per  cu.  yd.  trenching.. 
Labor  cost  per  cu.  yd.  backfilling. 


10 
344 
7.0 
24 
0.52 


Total    Cost  per 
hours,     lin.  ft. 


156 
156 


19 
36 


to. 0816 
0,0810 


0  0166 
0,0183 


55       0.0349 


19 
19 


38 


0.0193 
0.0069 


0,0262 
0.0468 


92       0.0468 
341    .0.1895 


to. 1570 
0.0900 


10 
331 
12.0 
24 
0.9 


Total    Cost  per 


hours. 
863 


lin.  ft. 
to. 4693 


863       0  4693 


53 
106 


0.0480 
0.0561 


159 

0.1041 

5 
40 

0.0053 
0.0151 

45 

0  0204 

1067 

0.5938 

to 

.5214 

331 

6.3 

22 

0.43 


Total  Cost  per 
hours,  lin.  ft. 
to. 1528 


281 
281 


21 
42 


0   1528 


0  0190 
0,0222 


63       0.0412 


21 
12 

42 

14 
8 

22 

408 


0  0222 
0.0099 


0  0301 


0.0074 
0.0127 


0.0201 
0.2442 


to. 3553 
0.0467 


8 
436 
7.3 
22 
0.5 


Total    Cost  per 

hours.     !in.  ft. 

485     to. 2002 

485       0  2002 


23 
46 


0.015s 
0.0185 


69       0.0343 


2 
20 

0.0016 
0.0057 

22 

0  0073 

45 

9 

0  0181 
0.0108 

54 

0.0289 

630 

0.2707 

SO  4004 
0  0578 


8 

339 
7.3 
22 
0.5 


Total    Cost  per 

hours,     lin.  ft. 

348     to. 1848 


348 
26 


0   1846 


0  0230 
0.0268 


78       0.0498 


30 
30 


0  0310 
0  0110 


60        0  0420 


^86       0.2766 
SO. 3692 


8 

296 

7.8 

22 

0.53 


Total    Cost  per 
hours,     lin.  ft. 
SO. 1326 


218 
218 


19 
38 


57 


19 
19 


38 


4 

22 


26 
339 


0.132ft 

0  0193 
0.0224 

0.0417! 

M     i 

0.0225., 
0.0081 


0  0305- 

0.0024  1 
0.0390: 

0.0414' 

0.2462 


SO. 2500 
0  0781 


Job  Ir  Good  spading  In  black  soil,  small  boulders,  no  pipe.  Job  2:  Fine  easy  spading,  hauling  15-ln.  pipe  1%  miles,  cost  1%  ct  ft. 
Job  3:  Good  spading.  2  ft.  hard  pan  in  bottom,  ditch  caved,  16  ft.  wide.  Job  4:  Good  clay  sp.adlng.  2  ft.  shale  in  bottom;  ditch 
caved  bad.  Job  6;  HricU  mason  10  hr.,  tenders  20  lir.  on  pier.s,  plumbers  19  lir.  at  60c  per  hr.  Job  6:  Easy  clay  spading  30  ft.,  wet  ditch.  Job 
7;  E,asy  spading,  boulders  in  ditch.  13  y<ls.  blasted  rock.  Job  8:'  Good  spading  in  loam  and  clay.  sm:ill  rocks  in  ditch.  Job  9: 
Filled  ground,  wet  and  c.Tved  badly.  Job  10:  Cavey  ground,  concreted  pipe  under  bridge.  15  hrs.,  1  1-3  yds.  Job  11:  Good  clay 
spading,  concreted  pipe,  15  hrs.  1  1-3  yds.  Job  12:  Very  easy  clay  spading.  50  ft.,  wet  ditch,  had  weather.  Job  13:  Fine  soft  spad- 
ing, 25  ft.,  wet  ditch,  sandy  bottom.  Job  14:  Good  spading  in  sandy  clay,  dry  ditch.  Job  15:  ISasy  spading  in  black  swampy  ground. 
125  ft.,  wet.  Job  16;  Fine  clay  spading,  50  ft.  wet  ditch,  sloppy  backfilling.  Job  17;  Good  <-lay  spading,  small  rocks  in  ditch,  100  ft., 
wet.     Job   18:   Very   fine  clay  spading,   sandy  bottom.  75  ft.,  wet. 


October  i6.  1907. 


ENGINEERING-CONTRACTING 


22; 


JOB  XIX. 


JOB  XX. 


JOB  XXI. 


JOB  XXII. 


JOB  XXIII.         JOB  XXIV. 


,  ft. 


Size  of  pipe,  ins.  .  . 
Length  of  pipe,  ft.. 
Average  depth  of  trench, 

Width  of  trench,  ins 

Excavation  per  lin.  ft.  of  trench,  cu.  yds.. 

Trenching: — 

Trench  diggers  at  18  cts.  per  hour. 

Total  labor  trenching ,.j . 

PlPEL.WlNG: — 

Pipelayer  at  30  cts.  per  hour 

Pipelayer's  helpers  at  17i  cts.  per  hour..  . 

Total  labor  pipelaying. .     .         

General  Service: — 
Foreman  at  35  cts.  per  hour 
Water  boy  at  12J  cts.  per  hour 

Total  labor  general  service.  . . 
Backfilling: —  , 

By  hand  at  17J  cts.  per  hour 

Team  and  two  men  at  52i  cts.  per  hour. . 


Total  labor  backfilling 

Grand  total  labor.  .  .  . 

Labor  cost  per  cu.  yd.  trenching.. 
Labor  cost  per  cu.  yd.  backfilling. 


361 

8,  1 


0.55 


Total  Cost  per 
hours,  lin.  ft. 
$0.2479 


497 

497 


31 

62 


0.2479 


0  025S 
0  0300 


93       0  0558 


35 
35 


0  0329 
0  0121 


70       0.0450 


33 

40 

700 


0.0034 
0  0480 


0   0514 
0  4001 


582 
8,  1 


0.55 


1700 
8,2 
22 

0'56 


Total    Cost  per 

hours,     lin.  ft. 

710     JO. 2196 


Total  Cost  per 
hours,  lin.  ft. 
2460     $0  2605 


710       0.2196       2460       0.2605 


35 


0.0180 
0   0205 


138 
276 


0.0244 
0.0284 


103       0.0385 


414        0.0S28 


31 
31 

62 

31 
22 

53 

928 


0.0186 
0.0067 


0  0253 


0  0093 
0  019S 


0  0291 
0.3125 


170 
170 


0.035 
0.0125 


340       0.0475 


225 
119 


344 
355S 


0  0232 
0.0267 


0.0599 
0.4207 


276 

8.6 

22 

0.68 


Total    Cost  per 

hours,     lin.  ft. 

318     $0.2074 


318       0.2074 


28 
56 


0.0304 
0  0355 


84       0.0659 


1 

20 


0.0013 
0.0090 


21       0.0103 


30 
453 


0,0165 
0.0076 


0.0241 
0.3077 


546 


22 
0.64 


Total    Cost  per 

hours,     lin.  ft. 

708     $0.2334 


708       0.2334 


32 
64 


0.0176 
0.0205 

0.0381 

6.6669 
30       0,0009 


0 
30 


26 
20 


46 
880 


0,0083 
0  0192 


0.0275 
0  3059 


8 

186 
9  0 

22 
0.61 


Total    Cost  per 

hours.     lin.  ft. 

259     $0  2507 

259       0  2507 


0.0134 


7 
5 

0  0066 
0  0141 

12 
336 

0  0207 
0.3372 

$0.4507 

$0.3993 

$0.4652 

$0.3576 

$0.3647 

$0  4110 

0.0935 

0  0529 

0.1089 

0.0415 

0.0430 

0.0339 

JOB  XXV.             JOB  XXVI.  JOB  XXVII. 

8 
690 
9.1 
22 
0.62 

Total    Cost  per  Total    Cost  per 

hours,     lin.  ft.  hours,     lin.  ft. 

855  $0.2231  914  $0.3964 

855   0.2231  914 

55   0.0239  56 

110   0.0279  112 

105   0,0768    165   0.0518  168 

.19   0 ,  0299  ■  30 

59   0.0107  50 

118   0.0406  80 

130 

15 

145 

1138   0.3155  1307 

$0.4057        $0.3598  $0.6390 

0.0475         0.1190 


JOB  XXVIII.       JOB  XXIX.  JOB  XXX. 


Size  of  pipe,  ins 

Length  of  pipe,  ft 

Average  depth  of  trench,  f I . .  . 

Width  of  trench,  ins 

Excavation  per  lin.  ft.  of  trench,  cu.  yds. 

Trenching: — 

Trench  diggers  at  18  cts.  per  hour 


Total  labor  trenching. 

Pipelaying: — 

Pipelayer  at  30  cts.  per  hour 

Pipelayer's  helpers  at  17J  cts.  per  hour.. 

Total  labor  pipelaying 

General  Service: — 

Foreman  at  35  cts.  per  hour 

Water  boy  at  12J  cts.  per  hour 


Total  labor  general  ser\-ice 

Backfilling: — 

By  hand  at  1 7i  cts.  per  hour 

Team  and  two  men  at  52i  cts.  per  hour. 

Total  labor  backfilling 


Grand  total  labor. 


Labor  cost  per  cu.  yd.  trenching. . 
Labor  cost  per  cu.  yd.  backfilling. 


8 
296 
9  0 

22 

o.'ei 

Total    Cost  per 

hours,     lin.  ft. 

407     $0.2475 

407       0.2475 


415 
9.1 
22 
0.62 


35 
70 


0.0355 
0  0413 


0.3964 


0.0405 
0.0472 


40 
40 

0  0473 
0  0169 

80 

0.0642 

10 
13 

0.0059 
0  0231 

23 

0  0290 

615 

0.4175 

0.0404 


0.0548 
0.0190 


0.0738 
0.5983 


8 
359 
9.2 

22 
0.63 


8 
222 
9.3 

22 
0.63 


Total    Cost  per 

hours,     lin.  ft. 

415     $0.2081 


Total  Cost  per 
hours,  lin.  ft. 
$0.2343 


415       0.2081 


46 
92 


0.0384 
0.0449 


289 
289 


25 
50 


0  0338 
0  0394 


0.0877 

138 

0  0833 

75 

0  0732 

0.0253 
0.0151 

42 
42 

0.0409 
0.0146 

4 
20 

0.0063 
0.0113 

84       0.0555 


24       0.0176 


34 
42 


76 
713 


0  0166 
0  0614 


0.0780 
0.4249 


11 

19 

407 


0  0063 
0.0260 


0  0323 
0.3574 


$0.3303 
0.1238 


$0.3719 
0.0513 


8 

396 
9  5 
22 
0.65 


Total    Cost  per 

hours.     lin.  ft. 

473     $0.2150 


473       0  2150 


24 
48 

0  0182 
0  0212 

72 

0  0394 

30 
30 

0.0265 
0.0095 

■60 

0.0360 

11 
31 

0.0049 
0  0411 

42 

0.0460 

647 

0.3364 

SO. 3308 
0.070a 


JOB  XXXI. 


JOB  XXXII.       JOB  XXXIII.         JOB  XXXIV.       JOB  XXXV.      JOB  XXXVI. 


Size  of  pipe,  ins 

Length  of  pipe,  ft 

Average  depth  of  trench,  ft 

Width  of  trench,  ins 

Excavation  per  lin.  ft.  of  trench,  cu.  yds.. 

Trenching: — 

Trench  diggers  at  18  cts.  per  hour 


8 

8 

8 

8 

8 

8 

429 

411 

1290 

391 

371 

578 

9.5 

9.5 

9  6 

9.6 

9.7 

9.8 

oo 

22 

22 

22 

22 

22 

1.64 

0.64 

0.65 

0.65 

0.66 

0.66 

Total    Cost  per 

hours,      lin.  ft. 

484      SO-2031 


Total  labor  trenching 484 

Pipelaying:— 

Pipelayer  at  30  cts.  per  hour 32 

Pipelayer's  helpers  at  17i  cts.  per  hour..  ,  .  64 


0.2031 


0.0224 

0  0261 


Total  labor  pipelaying 

General  Service:^ 
Foreman  at  35  cts.  per  hour. 
Water  boy  at  12  J  cts.  per  hour 

Total  labor  general  ser\'ice.  . 
Backfilling: — 

By  hand  at  i7i  cts.  per  hour 

Team  and  two  men  at  52*  cts.  per  hour. 

Total  labor  backfilling. 

Grand  tQtal  labor 


96   0.0485 


35 
35 


0.0285 
0  0102 


70   0.0387 


31 
29 

0  0126 
0  0355 

60 
710 

0.0481 
0  3384 

Total    Cost  per 

hours,      lin.  ft. 

636     $0.2786 


Total  Cost  per 
hours.  lin.  ft. 
2099     $0.2929 


Total    Cost  per 

hours,     lin.  ft. 

532     $0.2449 


■636       0.2786       2099       0.2929         532       0.2449 


30 
60 


30 
30 


60 


13 

19 


32 
818 


0  0219 
0.0255 


0  0256 
0.0091 


0  0055 
0.0243 


0.0298 
0.3905 


115 
230 


0  0267 
0.0312 


28 
56 


0.0215 
0.0251 


345       0  0579 


84       0.0466 


14 
115 


0,0380 
0,0111 


28 
28 


0  0251 
0,0089 


129       0  0491 


56       0.0340 


31 

84 


115 

2688 


0 . 0042 
0.0342 


0  0384 
0.4383 


29 
21 


50 
722 


0.0130 
0.0282 


0.0412 
0.3667 


Total 

hours. 

515 

Cost  per 

lin.  ft. 

$0.2498 

515 

0.2498 

45 
90 

0.0364 
0.0424 

135 

0  0788 

45 
45 

0.0424 
0.0152 

90 

0  0576 

26 

6! 0368 

26 

0.0368 

766 

0.4230 

Labor  cost  per  cu.  yd.  trenching. . 
Labor  cost  percu.  yd.  backfilling. 


Total    Cost  per 

hours,     lin.  ft. 

995     $0.3099 


995       0.3099 


56 
112 


0.0291 
0.0339 


168       0  0630 


6 
50 


0.0036 
0  0108 


56 

0.0144 

41 

6;6372 

41 

0.0372 

1260 

0.4245 

$0.3173 

$0  4350 

$0.4513 

$0.3768 

$0.3747 

$0.4649 

0.0751 

0  0466 

0.0591 

0.0634 

0.0552 

0.0558 

Job  19:  Spading  in  hard  clay,  small  boulders.  Job  20:  Very  soft  easy  .spading  in  loam  and  clay,  dry  diteti;  '  'Job  21:  One-half 
hard  digging,  small  boulders  in  ditch,  5  yds.  blasted.  Job  22:  Very  easy  spading  in  yellow  clay,  100  ft.  wet  ditch.  Job  23:  Close  to 
street  car  track,  but  good  clay  spading,  bottom  wet.  Job  24:  Hard  clay  spading,  dry.  no  boss.  Job  25:  Close  to  street  car  track,  clay 
spading  haid.  dry  ditch.  Job  26:  Good  spading,  100  ft.  wet  and  sandy,  all  sheated  tight.  Job  27:  Dipping  waterd  60  hr.,  174  ft.  lum- 
ber left.  50  ft.  quicksand.  Job  28:  Good  clay  spading,  but  hard  and  dry.  Job  29:  Good  clay  spading,  sand,  drj-  bottom.  Job  30:  Good 
clay  spading,  dry  and  hard,  muddy  backfilling.  Job  31:  Good  clay  spading,  100  ft.  wet  ditch,  crowded,  quarters.  Job- 32:  Good  yel.- 
low  clay  spading,  hard  and  dry.  Job  33:  Good  spading  in  clay,  hard  and  dry  under  trees.  Job  34:  Jloderate  clay  spading,  dry  bot- 
tom. Job  35:  Close  to  street  car  track  but  good  clay  work,  car  track  across  street.  Job  36:  Close  to  street  car  track,  good  spading., 
under  switch.  .  ...  ... 


22^1 


ENGINEERING-CONTRACTING 


\  ul.  XX\  ill.     No.  i6. 


Size  ni  pipe,  ins 

LenKth  ot  pipe,  ft 

AveraKc  depth  of  trench,  ft 

Width  of  trench,  ins 

Excavation  per  lin.  ft.  of  trench,  cu.  yds., 

Trbn'chinc; — 

Trench  diggers  at  18  cts.  per  hour 

Total  labor  trenching 

Pll-ELAYINO:  — 

Pipelaycr  at  30  cts.  per  hour 

Pipelayer's  helpers  at  17J  cts.  per  hour. 

Total  labor  pipelaj-ing 

tiENBKAL    SbRVICB: — 

Foreman  at  35  cts.  per  hour 

Water  boy  at  121  cts.  per  hour 


Total  labor  general  scrv'ice 

Baikpilling: — 

By  hand  at  17J  cts.  per  hour 

Team  and  two  men  at  521  cts.  per  hour. 


Total  labor  backfilling.. 
Grand  total  labor 


Labor  cost  per  cu.  yd.  trenching..  . 
Labor  cost  per  cu.  yd.  backfilling. . . 


JOB  XXXVII.    JOB  XXXVIII.    JOB  XXXIX. 


JOB  XL. 


JOB  XLI. 


JOB  XLH. 


8 

8 

8 

8 

8 

8 

309 

441 

221 

907 

352 

446 

9.9 

10.0 

10.0 

10.0 

10.1 

10  .1 

22 

22 

22 

"         22 

22 

22 

0.67 

0.68 

0.68 

0.68 

0  68 

0.68 

Total    Cost  per 

hours,      lin.  ft. 

627     to.  3059 


627 
33 


0.3059 


0  0268 
0.0313 


'.I'l        n   O.iM 


33 
33 


0   0.(13 
0.0112 


66        0.0425 


2s 
24 


844 


0.0133 
0  0341 


0.0474 
0.4539 


$0.4589 
0.0717 


Total    Cost  per 

hours,      lin.  ft. 

686     to. 2800 


686       0.2800 


35 
70 


0.0238 
0.0278 


4 
35 

0  0032 
0.0099 

39 

0.0131 

■'27 
27 

6.0321 
0.0321 

857 

0.3768 

to. 4118 
0.0472 


Total    Cost  per 

hours,      lin.  ft. 

277     to. 2256 


Total  Cost  per 
hours,  lin.  ft. 
1244     to. 2469 


277       0.2256       1244       0.2468 


18 
36 


0.0244 
0.0285 


81 
162 


0.0268 
0.0312 


243       0  0580 


3 
15 

0  0047 
0.00S5 

IS 

0  0132 

13 

6'.  6309 

13 

0.0309 

362 

0.3226 

79 
79 


0  0305 
0  0109 


158        0.0414 


38 
38 


76 
1721 


0  0073 
0.0220 


0.0293 
0.3756 


to. 3318 
0.0454 


to. 3631 
0.0431 


Total 

hours. 

521 

Cost  per 

lin.  ft. 

to  26B4 

521 

0  2664 

39 

78 

0.0332 
0.0388 

117 

0  0720 

5 
35 

0  0050 
0.0124 

40 

0  0174 

104 

2 

0  0517 
0  0030 

106 

0  0547 

784 

0.4105 

to. 3918 
0.0804 


Total    Cost  per 

hours,      lin.  ft. 

904     to  3891 


964       0.3891 


66 
132 


0.0444 
0.0618 


198       0  0962 


•12 
62 


0  0487 
0.016S 


124       0.0655 


10 

28 


38 
1324 


0  0039 
0  033O 


0.0369 
0.5877 


to. 5722 
0.0542 


Size  of  pipe,  ins 

Length  of  pipe,  ft 

Average  depth  of  trench,  ft 

Width  of  trench,  ins 

Excavation  per  lin.  ft.  of  trench,  cu.  yds., 

Trenching: — 

Trench  diggers  at  18  cts.  per  hour 


Total  labor  trenching 

Pipelaving: — 

Pipelayer  at  30  cts.  per  hour 

Pipelayer's  helpers  at  17i  cts.  per  hour.. 


Total  labor  pipelaying 

General  Service: — 
Foreman  at  35  cts.  per  hour. 
Water  boy  at  I2i  cts.  per  hour.. 

Total  labor  general  service 

Backfilli.vg: — 

By  hand  at  17J  cts.  per  hour 

Team  and  two  men  at  52i  cts.  per  hour 


Total  labor  backfilling. 
Grand  total  labor 


Labor  cost  per  cu.  yd.  trenching. 
Labor  cost  per  cu.  yd.  backfilling. 


JOB  XLIII. 


JOB  XLIV. 


JOB  XLV. 


JOB  XLVI. 


JOB  XLVII.         JOB  XLVIII. 


8 

376 
10.1 

22 
0.68 

Total    Cost  per 

hours,      lin.  ft. 

570     to. 2427 


8 

371 

10.3 

22 

0.7 

Total    Cost  per 

hours,     lin.  ft. 

356     $0.1727 


221 

10.4 

22 

0.7 

Total    Cost  per 

hours,     lin.  ft. 

389     to. 3168 


79 
10.4 

22 
0.7 

Total    Cost  per 

hours,     lin.  ft. 

131     to. 2985 


8 

493 
10.6 

22 
0.73 

Total    Cost  per 

hours,     lin.  ft. 

936     to. 3417 


570 
31 


0.0247 
0.0289 


i'X       0-0536 


40 
40 


0.0372 
0.0133 


so       0.0505 


47 
31 


78 
821 


0.0219 
,0.0433 


0.0652 
0  4120 


to. 3569 
0 . 0959 


356        0.1727 


29 
58 


87 


29 
29 


0,0251 
0.0273 


0.0197 
0.0098 


58       0.0295 


13 

22 

0.0062 
0.0311 

35 
536 

0.0373 
0.2919 

$0.2467 
0.0533 


3S9        0.316 


27 
54 

0.0366 
0.042S 

SI 
25 

0.0794 
0.0142 

25 

0.0142 

495 

0.4104 

to 

4526 

131       0.2985 


9       0.0342 
18       0.0399 


27        0  0741 


23 

12 


35 

19S 


0.0079 


0.0509 
0.0798 


0.1307 
0  5112 


to. 4264 
0.1867 


60 
120 


0.0365 
0.0426 


180       0.0791 


33 
50 


0  0234 
0  0127 


83       0.0361 


23 

23 

1222 


0.0245 
0  0245 
0   4S14 


to. 4861 
0.0336 


351 

10  6 

22 

0  73 

Total   Cost  per 
houre.      lin.  ft. 
475     to. 2436 

475        0  2436 


50 


0.0214 
0  0249 


75       0  0463 


0  0204 
0.00S» 


50       0.0293 


20 

24 


44 
644 


0  0100 
0  0359 


0  0459 
0   3651 


$0  3337 
0.0629 


Size  of  pipe,  ins 

Length  of  pipe,  ft 

Average  depth  of  trench,  ft 

Width  of  trench,  ins 

Excavation  per  lin.  ft.  of  trench,  cu.  yds.. 

Trenching: — 

Trench  diggers  at  18  cts.  per  hour 

Total  labor  trenching 

PlPELAVlNG: — 

Pipelayer  at  30  cts.  per  hour 

Pipelayer's  helpers  at  171  cts.  per  hour.. 

Total  labor  pipelaying 

General  Service: — 

Foreman  at  35  cts.  per  hour 

Water  boy  at  121  cts.  per  hour 


Total  labor  general  service 

Backfilling: — 

By  hand  at  171  cts.  per  hour 

Team  and  two  men  at  52}  cts.  per  hour. 


Total  labor  backfilling. 
Grand  total  labor 


Labor  cost  per  cu.  yd.  trenching. . 
Labor  cost  per  cu.  yd.  backfilling. 


JOB  XLIX. 


716       0.3758 
to. 3762 


JOB  L. 


JOB  LI. 


JOB  LII. 


32 
36 


68 
1039 


0.0155 
0.0524 


0.0679 
0.5598 


4 

31 

1107 


0.0108 
0.0048 


0.0156 
0.4896 


$0.5245 
0.0930 


$0.3656 
0.0901 


$0.4099 
0.0200 


JOB  LI  II. 


1 

8 

358 
10  7 

22 

i 

8 

361 
10.8 

22 
0.73 

8 

261 
10  8 

.JO 

d"73 

1 

8 

437 
11.5 

22 
[1.78 

8 
352 
11.6 

00 

o.'s 

Total 

hours 

546 

Cost  per 

.      lin.  ft. 

to. 2746 

Total 

hours 

768 

768 

51 

102 

153 

56 
50 

Cost  per 

.      lin.  ft. 

to. 3829 

Total 

hours 

387 

387 

31 

62 

93 

30 
30 

60 

Cost  per 

.      lin.  ft. 

to. 2669 

Total 

hours 

776 

776 

60 
120 

180 

60 
60 

120 

Cost  per 

.     lin.  ft. 

to. 3197 

Total 

hours 

934 

934 

67 
134 

201 

1 
60 

61 

Cost  per 
.     lin.  ft. 
to. 4776 

546 

:tn 

60 

0  2746 

0  0251 
0.0293 

0.3829 

0.0424 
0.0494 

0,2669 

0  0356 
0.0416 

0.3197 

0.0411 
0.0481 

0.4776 

0.0571 
0  0666 

90 

30 
50 

0.0544 

0.0293 
0  0175 

0  0918 
6  0172 

0.0772 

0  0416 
0  0143 

0.0892 

0.0481 
0.0171 

0.1237 

0.0010 
0.0213 

80 

0  0468 

0.0172 

0  0559 

0.0652 

0.0223 

1196       0.6236 


to. 5970 


Job  37:  Ditch  caved  badly,  close  to  old  water  pipe  ditch.  Job  38:  Close  to  street  car  track,  but  easy  spading  in  clay.  Job  29: 
Very  easy  clay  spading,  dry.  Job  40:  Easy  clay  spading,  dry  ditch.  100  ft.,  rainy  weather.  Job  41:  Easy  clay  spading,  but  tight 
quarters.  Job  42:  Very  hard  digging,  all  pick  work,  dry  ditch.  Job  43:  Good  clay  digging  dry  and  hard.  33  ft.  street.  Job  44:  Good 
clay  spading,  hard  and  dry,  33  ft.  street.  Job  45:  Easy  spading  In  clay  ground.  Job  46:  Easy  spading  In  .sandy  clay,  muddy  back- 
filling. Job  47:  Close  to  street  car  tnick.  under  reversed  curve,  dry.  Job  48:  Good  digging  in  sand  and  clay,  10  ft.  wet.  Job  49: 
Good  clay  spading,  but  hard  and  dry.  Job  50:  Hard  clay  spading,  men  dissatisfied  over  pay.  Job  .'il:  Easy  clay  spading,  dry  and 
sandy    bottom.      Job    52.   Easy  spading  in  sandy  clay.  50  ft.  very  wet  sand.     Job  53:    Hard  clay,   pick  work,    men  drinking;   no  boss. 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost 
articles  on  construction  w  o  r  !<  not  properlv  coming 
under  an\  of  the  preceding  classifications. 


Florida  East  Coast  Railway ,  Key  West 
Extension. 

BY     HOWAKD    EGLESTOX*.    C.     E. 

Ill- — Temporary  Trestle  Work. 

It  was  not  intended  originally  to  use 
trestle  work  to  any  considerable  extent  in 
constructing  this  road,  but  after  spending 
many  thousands  of  dollars  and  many 
months  time  in  unsuccessful  effort  to  make 
tine  mud  "stay  put"  in  swiftly  running  wat- 
er, the  consulting  engineer  was  forced  to 
change  his  plans  and  erect,  for  temporarj- 
use.  many  thousands  of  feet  of  trestle 
work. 

The  first  trestle  of  any  importance  was 
erected  at  Tavernier  Creek,  where  a  near- 
ly completed  earth  embankment  had  been 
swept  away  by  a  storm.  A  description  of 
the  trestle  built  at  this  point  will  answer 
for  all  this  work  as  the  only  variable  is 
the  length  of  supports.  Yellow  pine  piles 
10  to  14  ins.  in  diameter  are  driven  12  ft. 
apart  longitudinally  and  10  ft.  transversely. 
In  driving  piles  in  the  coral  rock  found 
almost  everywhere  on  this  work,  it  is 
found  necessary  to  first  punch  a  hole  in  the 
rock.  This  is  done  by  using  a  steel  punch 
which  is  placed  in  the  leads  of  the  pile 
driver  and  driven  into  the  stone  from  3  to 
5  ft.,  recording  to  the  hardness  of  the 
rock.  The  pile  is  then  placed  over  the 
hole  and  driven  as  far  as  it  will  go.  In 
building  the  trestles,  12x12  in.  caps  are 
drift-bolted  to  the  piles ;  the  stringers  are 
12x12  ins.  and  6x12  ins.  in  diameter  by  12 
to  13  ft.  long.  These  are  placed  alternately, 
one  span  having  the  12x12  in.  timber,  the 
ne.xt  span  having  two  6x12  in.  timbers 
placed  on  edge  and  lapping  on  each  side  of 
the  12.XI2  in.  On  top  of  the  stringers  are 
bolted  8x8  in.  ties,  to  which  are  spiked  the 
rails,  and  outside  of  the  rails  guard  timbers 
are  well  bolted  to  the  ties;  4x8-in.,  4xia-in. 
and  42xi2-in.  is  used  for  bracings  shown 
in  cuts.  While  this  is  a  very  light  con- 
struction it  has  given  a  satisfactorily  solid 
structure  for  use  of  construction  trains, 
and  it  is  not  intended  that  it  shall  be  used 
for  passenger  trains,  the  plan  being  to 
make  solid  rock  fills,  where  the  trestles 
now  stand,  before  the  road  is  taken  over 
by  the  Operating  Department.  The  piles 
driven  thus  into  the  coral  rock  are  very 
solid  and  there  is  no  chance  of  their  sink- 
ing under  any  weight  that  may  be  placed 
on  them,  but  they  are  very  easily  broken 
off:  there  is  no  "give"  to  them  and  a  blow 
which  would  not  injure  a  pile  driven  into 
an  earth  bottom,  snaps  these  piles  off  like 

•Chattanooga,   Tenn. 


matches.  This  will  be  a  serious  matter  in 
case  of  a  severe  storm,  as  floating  equip- 
ment would  work  destruction  in  short  or- 
der. Similar  trestles  were  built  at  Snake 
Creek  (Fig.  i)  900  ft:  long.  At  Windley's 
Passage  2,700  ft.  long,  and  at  Matecumbe 
Opening  trestle  has  been  used  in  many 
ways  to  supplement  the  work  done  by  the 
dredges,  at  several  places  where  on  ac- 
count of  the  swift  current,  there  was  lack 
of  material  for  the  dredges.  As  shown 
in  Fig.  2,  bed  pieces  were  put  down  and 
low  trestles  erected,  so  that  work  trains 
could  be  run  out  on  it  and  the  embankment 
completed  with  stone.  At  another  place  a 
trestle  1.500  ft.  long  was  built  on  top  of 
the  embankment  that  had  been  thrown  up 
by  the  dredges,  as  it  was  found  impossible 


of  men  and  an  "everlasting  hustler."  These 
finalities  have  enabled  him,  under  most 
discouraging  conditions,  tp  keep  his  trestles 
well  ahead  of  the  track,  and  materially  to 
aid  in  hastening  the  completion  of  the  road 
to   Long  Key. 

E.MBAXKMEXTS      I.V      WATER. 

The  first  long  embankment  to  be  started 
was  that  between  Upper  and  Lower  Mate- 
cumbe Keys — about  two  miles  in  length. 
.\  persistent  attempt  was  here  made  to  con- 
struct a  high  and  at  the  same  time  narrow 
embankment  by  means  of  an  hydraulic 
dredge.  The  ordinary  process  of  forcing 
mud  and  water  through  a  pipe  to  the  point 
of  deposit  being  impracticable,  the  settling 
basin  not  being  large  enough,  a  combi- 
nation of  dipper  and  hydraulic  dredge  was 
used.  The  material  being  taken  from  the 
bottom  by  means  of  the  dipper,  was  dumped 
info  a  hopper  in  the  hold  of  the  machine, 
and  at  stated  intervals  was  forced  from  this 
hopper  by  steam  pressure,  through  a  pipe 
to  the  place  of  deposit.  This  plan  required 
much  less  water  than  the  ordinary  form 
of  suction  dredge,  still  so  much  was  used 
of  necessity,  that  the  material  was  kept  in 
a    saturated    condition.     The   rate   of   con- 


Fig.  1. — Trestlework  on  Swampy  Shore  of  Plantation  Key  at  Snake  Creek. 


to  build  the  embankment  as  high  as  neces- 
sary with  the  dredges.  When  raised  above 
a  certain  height  great  sections  would  slide 
back  into  the  ditch  or  the  saturated  mud 
on  which  the  embankment  was  constructed 
would  "squash"  out  into  the  ditch.  This 
trestle,  parts  of  which  are  shown  in  Fig.  3, 
formed  a  grade  leading  to  the  high  level 
at  which  the  Indian  Key  draw  bridge  must 
be  placed.  Work  had  been  carried  on  here 
for  many  months  to  stop  the  current  and 
form  an  embankment  that  would  stand,  but 
without  success;  it  was,  therefore,  finally 
determined  to  build  the  trestle  and  later  on 
make  the  necessary  fill  of  rock. 

The  company  has  been  very  fortunate, 
in  that  for  this  trestle  work  it  had  Mr.  C. 
S.  Coe  as  Engineer  of  Bridge  Construc- 
tion. Mr.  Coe  is  not  only  a  good  bridge 
builder,    but    he    is    also    a    good    manager 


struction  was  so  slow  and  unsatisfactory 
that  the  hydraulic  process  has  been  entirely 
abandoned  and  the  suction  dredges  are 
used  now  solely  for  filling  in  the  ditches 
from  whence  material  was  taken  for  the 
embankment. 

The  practice  now  is  for  a  dredge,  with 
a  short  boom,  to  cut  a  ditch  about  30  ft. 
from  center  line  of  road,  throwing  the  ma- 
terial excavated  on  the  center  line  to  form 
the  embankment.  .\t  a  convenient  distance 
behind  this  dredge,  another  one  with  a 
longer  boom,  will  widen  the  ditch  and  build 
the  embankment  to  grade  when  the  mate- 
rial excavated  permits.  When  it  is  im- 
possible to  make  the  material  stand  up,  it 
has  been  necessary  to  put  in  temporary 
trestles  and  complete  the  grade  with  stone. 
A  great  deal  of  time  and  money  has  been 
spent  in  trying  to  stop  up  the  deeper  chan- 
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iiels  found  in  the  openings  between  the 
Keys.  Where  there  was  a  deposit  of  silt 
or  sand,  the  dredges  threw  up  the  embank- 
ment very  quickly,  but  in  the  channels 
where  the  water  is  deeper  and  runs  swiftly, 
all  material  for  an  embankment  has  been 
carried  away  and  the  dredges  have  nothing 
to  build  with.  Under  these  circumstances 
the  practice  has  been  to  drive  down  two 
rows   of  piles  spaced   lo  ft.  apart,   and   12 


along  beside  the  embankment  seeking  an 
outlet,  washing  away  in  its  passage,  a  great 
deal  of  material  from  the  embankment.  At 
least  three  times  the  amount  of  material 
required  for  this  embankment  has  been 
handled    by    the   dredges. 

Among  the  Keys,  from  Big  Price  Key 
to  Key  West,  there  is  very  little  deposit  of 
sand  or  silt,  it  will  therefore  be  necessary, 
when  filling  between   these  keys,  either  to 


tractor  for  the  terminal  work,  Mr.  Howard 
Trumbo,  who  had  a  floating  steam  drilling 
outfit  at  work  which  easily  kept  ahead  of 
the  big  dipper  dredge  "Grampus."  Had 
such  mechanical  drilling  outfits  been  pro- 
vided for  each  excavator  the  work  would 
have  progressed  much  more  rapidly  and 
economically. 


Fig.  2. — Trestle  Between  Upper  and   Lower  Matecumbe. 
(Low  trestle  made  necessary  b\-  lack  of    material  iiearby   for  building  up  to  grade.) 


ft.  in  the  row.  To  these  piles  are  fastened 
aprons  as  shown  in  Fig.  3.  Against  these 
aprons  spoil  is  thrown  by  a  suction  dredge 
located  at  a  distance  when  material  is 
plenty.  This  has  proved  a  very  unsatis- 
factory process,  for  the  tide  which  rises 
nearly  2  ft.  would  scour  out  the  material 
about  as  fast  as  the  dredge  could  place  it. 
Between  Upper  and  Lower  Matecumbe 
only  one  out  of  the  five  channels,  and  that 
the  smallest  one,  was  stopped  up  in  this 
way  after  months  of  work,  during  which 
time  the  suction  dredges  deposited  sand 
for  hundreds  of  feet  on  each  side  of  the 
right  of  way,  finally  diverting  the  waters 
into  the  ne.\t  channel.  Afterward  a  dip- 
per dredge  built  the  embankment  with  the 
material  thus  placed  by  the  suction  dredges. 
Theoretically,  the  original  plan  would  have 
-topped  up  these  channels  for  very  little 
money.  Actually  the  process  was  very  e.x- 
pensive.  A  few  lighter  loads  of  stone  de- 
posited in  the  channel  would  have  done 
in  a  week  what  it  took  months  to  accom- 
plish, or  better  still,  a  concrete  wall  I  ft. 
thick  and  rising  just  above  high  water 
mark  could  have  been  built  against  the 
piles  to  stop  the  current,  after  which  the 
suction  dredge  could  have  deposited  the 
material  near  by  without  waste. 

The  embankment  in  the  opening  between 
Lower  Matecumbe  and  Long  Key  is  made 
of  coral  and  shell  sand,  which  stands  up 
much  better  than  the  silt  found  largely  at 
Matecumbe  opening,  just  described,  but  on 
he  other  hand  it  scours  away  badly.  As 
the  building  of  the  embankment  advances 
the  openings  for  the  passEge  of  water  de- 
crease in  size,  this  causes  the  water  to  rifsh 


trestle  across  them  .and  carry  the  rock  for 
the  fill  on  cars,  or  drill  and  blast  the  rock 
under  water  near  the  line  of  embankment, 
placing  it  in  position  by  means  of  dredges 
or  floating  excavators.  This  drilling  is 
generally  done  by  negroes  who  are  given 
40  to  SO  ft.  of  hole  as  a  day's  work  or 
"task,"  they  being  allowed  to  go  to  their 
quarters  whenever  their  task  is  done,  which 
is  usually  soon  after  noon.  An  effort  was 
made  to  raise  the   task   to  60  ft.   on   easy 


Profiting  by  the  experience  of  the  earth- 
quake and  fire  in  Kingston,  Jamaica,  in 
January  last,  that  city  has  got  out  a  new 
building  law  which  provides  that  in  the 
future,  so  far  as  possible,  earthquake-proof 
and  fire-resisting  buildings  only  shall  be 
erected.  Some  of  the  requirements  are  as 
follows :  The  framework  of  buildings  may 
be  of  steel,  iron,  or  wood,  every  member 
securely,  rigidly  and  durably  connected 
with  every  contiguous  member,  and  must 
be  covered  externally  with  hard,  durable, 
and  fire-resisting  material,  securely  at- 
tached to  the  framing  at  all  points.  No 
timber-framed  building  shall  contain  more 
than  two  stories  having  an  aggregate 
height  of  25  ft.,  or  have  a  cubical  content 
exceeding  100,000  cu.  ft.,  nor  shall  any  tim- 
ber-framed building  be  erected  or  used  for 
any  other  than  residential  purposes.  All 
members  of  a  steel  or  iron  framework  of 
any  building  shall  be  of  the  same  material, 
and  no  cast  iron  shall  be  used  in  any  part 
thereof.  The'  walls  of  buildings  may  be 
constructed  of  brick,  concrete,  .stone,  or 
other  hard  and  incombustible  material,  and 
they  must  be  built  on  a  foundation 
of  cement  concrete.  Walls  built  of 
brick,  dressed  stone,  or  other  similar 
material  must  be  solidly  put  together 
with  Portland  cement  mortar,  and  be 
re-enforced  by  hoop  or  band  iron  not 
less  than  I  in.  wide  and  i/2oth  of  an  inch 
thick.     Walls  of  cement  concrete  shall  be 


Fig.  3. — Trestle   Between  Up 
(Trestle    built    hisb    on    account    of    draw    bri 

drilling,  but  all  the  men  quit,  and  went 
to  Key  West.  After  that  "hoboes"  were 
employed  on  this  work,  but.  as  they  had 
not  come  to  Florida  looking  for  hard  work, 
which  drilling  in  water  certainly  is,  they 
worked  at  it  but  a  short  time  and  the  ex- 
cavators were  constantly  delayed  for  lack 
of  drilling.  The  only  place  on  the  line 
where  modern  methods  were  applied  to  this 
class  of  work  was  at  Kev  West  bv  the  con- 


per  and    Lower    Matecumbe. 

dgc  wltich  was  jilaced  in  gap   at    left    hand,  i 

composed  of  Portland  cement,  clean  sand, 
and  clean  broken  brick  or  stone,  and  shall 
be  re-enforced  by  steel  or  iron-4)ands,  bars, 
or  wires.  Roofs  must  be  covered  exter- 
nally with  hard,  durable,  and  incombustible, 
material. 


In  1894  the  length  of  the  standard  gage 
railways  of  Germany  was  27407  miles ;  in 
1904    the   length    was   33.594   miles. 


October  16,  1907. 

Methods  and  Costs;  Some  Old;  Some 
New. 
Filing  Drawings.— The  following 
method  of  hliiig  drawings  is  used  at 
the  United  States  Engineer's  office,  at 
Sterling,  111.:  The  tracings  are  num- 
bered consecutively,  beginning  with  No. 
1.  The  number  is  placed  in  a  circle 
with  the  number  of  the,  tracing  placed 
above  a  horizontal  line  through  the 
center  of  the  circle,  and  the  number  of 
the  drawer  or  pigeon  hole  in  which 
the  tracing  is  filed  is  placed  below  the 
line.  A  record  of  the  tracing,  giving  a 
description  of  the  drawing,  number  of 
tracing,  number  of  drawer  where  filed, 
size,  scale  and  date  of  drawing,  name  of 
draftsman,  and  any  special  notes,  is 
placed  in  a  book  kept  for  that  purpose. 
A  similar  record  is  placed  on  an  inde.x 
card  and  filed  in  a  card  cabinet.  The 
cards  are  filed  under  the  number  of  the 
structure  or  the  part  of  the  work  to 
which  they  refer,  the  cabinet  being  di- 
vided into  the  heads  noted  below: 
Locks,  Aqueducts,  Culverts,  Highway 
Bridges,  Railroad  Bridges,  Dams,  Miles, 
Office,  Miscellaneous,  etc.  For  in- 
stance, a  drawing  for  a  bridge  over  the 
end  of  a  lock  is  indexed  under  "Locks," 
■'Highway  Bridges,"  and  under  the  in- 
dividual number  of  the  locks  and 
bridges,  where  such  bridges  occur. 


Cofferdam  Without  Interior  Bracing. 
— .-V  cofferdam  built  to  avoid  interior 
bracing  was  used  in  the  construction  of 
the  masonry  work  of  a  bridge  pier.  The 
pier  was  located  at  a  point  where  the 
water  was  28  ft.  deep,  the  bottom  of  the 
site  being  practically  level  with  about  3^ 
ft.  of  sand,  mud  and  clay  overlying  rock. 
The  cofferdam  was  a  double  wall  poly- 
gon of  12  sides,  the  walls  being  4  ft. 
apart  in  the  clear,  within  which  puddle 
was  placed.  The  free  working  space 
was  about  42"/^  ft.  in  diameter.  The 
walls  of  the  dam  were  built  up  of  square 
hemlock  timbers  halved  into  each  other 
at  their  intersections  and  proportioned 
under  the  consideration  of  a  horizontal 
polygonal  arch,  subjected  to  a  uniform 
load  of  water  due  to  the  head  at  any 
point.  Bolts  and  round  struts  of  barked 
pieces  of  piles  were  used  at  intervals  to 
tie  the  walls  together,  the  round  struts 
being  adopted  so  as  to  allow  the  puddle 
as  shoveled  in  to  run  around  them  free- 
ly. The  bolts  passed  through  clamp 
timbers  of  6xl2-in.  yellow  pine  the  whole 
depth  of  the  dam.  These  clamps  were 
scarfed  in  two  lengths,  for  convenience 
in  building.  The  interior  struts  butted 
against  pieces  of  6-in.  plank,  so  as  to 
catch  all  the  wall  timbers.  The  dam  was 
built  on  shore  in  launching  ways  for 
about  one-third  its  height  and  was  then 
towed  to  the  site  and  built  up  until  it 
grounded  in  position.  A  line  of  cotton 
lamp  wick  was  introduced  between  each 
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course  of  timber  and  at  the  scarling  of 
tlie  joints,  and  made  the  seams  quite 
water  tight.  The  courses  of  timber  were 
drift  bolted  every  3  ft.  with  %xl8-in. 
bolts  and  the  scarfed  corners  were  addi- 
tionally fastened  with  io.\-5^-in.  spikes.  The 
dam  required  140  M.  ft.  B.  M.  of  timber, 
15,000  lbs.  of  iron  and  600  cu.  yds.  of 
puddle. 


Repairing  Broken  Water  Main.— Part 
of  the  water  supply  of  the  town  of  Ber- 
ryville,  Va.,  is  obtained  from  a  reservoir 
2H  miles  distant  in  the  Blue  Ridge 
mountains.  This  reservoir  has  an  eleva- 
tion of  about  400  ft.  and  the  water  is 
piped  by  gravity  to  the  town,  the  main 
crossing  the  Shenandoah  river  at  a  point 
where  it  is  600  ft.  wide.  Recently  this 
main  was  broken  at  the  river  crossing 
by  a  "water  hammer,"  the  break  being 
located  about  250  ft.  from  shore  in  6^ 
ft.  of  water.  The  piece  broken  out  of 
the  side  of  the  pipe  was  30  ins.  long  and 
8  ins.  wide. 

In  order  to  get  at  the  pipe  it  was 
necessary  to  construct  a  cofferdam.  Ac- 
cordingly a  frame  work  5  ft.  wide  by  12 
ft.  long  and  7  ft.  high  was  made  of  2-in. 
plank.  This  framework  was  made  in 
four  pieces,  two  ends  and  two  sides,  the 
ends  having  a  groove  for  the  sides  to  fit 
into.  Heavy  iron  hooks  and  eyes  were 
placed  at  the  four  corners  at  top  and 
bottom  of  this  framework.  Another 
framework,  11  ft.  wide  by  18  ft.  long, 
was  constructed  in  the  same  way.  The 
frameworks  were  constructed  on  the 
banks  of  the  river,  taken  apart  and  float- 
ed to  position,  where  they  were  set  up 
around  the  broken  pipe,  one  inside  the 
other.  The  3-ft.  space  between  the  in- 
ner and  outer  frames  was  filled  with 
good  potters'  clay  and  well  puddled  and 
stamped  to  the  bottom  of  the  river.  A 
number  of  iron  hooks  and  ej'es  held  the 
frames  together  and  prevented  their 
spreading.  The  water  was  then  pumped 
out  of  the  inner  space  by  two  4-in.  sheet 
iron  pumps,  and  the  bottom  of  the  river 
and  the  broken  pipe  exposed.  The  joint 
containing  the  break  was  cut  out  and  a 
new  joint  inserted,  good  hot  lead  being 
used  in  making  the  joints.  To  keep  the 
lead  hot  a  fire  was  made  on  a  pile  of 
clay  on  a  flat  boat  which  had  been  con- 
structed to  carrj'  the  clay  for  the  coffer- 
dam. The  work  was  done  under  the  su- 
perintendence of  Mr.  D.  G.  Adelsberger, 
Hydraulic  Engineer,  Baltimore,  Md. 


Macadam  Road  Costs. — Some  interest- 
ing data  in  the  construction  of  macadam 
roads  in  Massachusetts  are  given  in  a 
recent  bulletin  prepared  by  .Austin  B. 
Fletcher,  secretary  Massachusetts  High- 
way Commission,  and  issued  by  the  U. 
S.  Office  of  Public  Roads.  According  to 
this  the  average  costs  to  the  state  of 
Massachusetts  of  broken  stone  in  place 
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on  state  highways  constructed  in  1906 
were  as  follows:  For  a  road  made  of 
imported  stone  (trap  rock),  6  in.  deep 
at  center  and  4  in.  deep  at  sides,  the  cost 
per  ton  in  place  was  $1,956;  the  cost  per 
square  yard  in  place  was  $0.6245  and  the 
cost  per  mile  was  $5,496.  One  ton  of 
stone  made  3.13  sq.  yds.  of  macadam. 
For  a  road  made  of  imported  stone 
(traprock)  4  ins.  deep  throughout,  the 
cost  per  ton  in  place  was  $2,025;  the  cost 
per  square  yard  in  place  was  $0.5393  and 
the  cost  per  mile  was  $4,746.  One  ton 
of  stone  made  3.76  sq.  yds.  of  macadam. 
For  a  road  made  of  local  stone  6  ins. 
deep  at  center  and  4  ins.  deep  at  sides, 
the  cost  per  ton  in  place  was  $1,396;  the 
cost  per  square  yard  in  place  was  $0.4201 
and  the  cost  per  mile  was  $3,696.  One 
ton  of  stone  made  3.32  sq.  yds.  of  mac- 
adam. For  a  road  made  of  local  stone 
4  ins.  deep  throughout,  the  cost  per  ton 
in  place  was  $1,583;  the  cost  per  square 
yard  in  place  was  $0.3931  and  the  cost 
per  mile  was  $3,459.  One  ton  of  broken 
stone  made  4.03  sq.  yds.  of  macadam. 
The  above  costs  per  mile  are  equated  on 
the  basis  of  a  road  15  ft.  wide.  The 
average  contract  prices  for  the  sev- 
eral construction  items  exclusive  of  mac- 
adam were  as  follows: 

Excavation  per  cu.  yd $  .4352 

Borrow  per  cu.  yd 5622 

Ledge  excavation  per  cu.  yd 1.78 

Cement  concrete  masonry,  cu.  yd.  8.85 
Shaping    road    for    broken    stone 

per  sq.  yd 0281 

Vit.   18-in.  clay  pipe,  in  place,  per 

Hn.  ft 1.57 

Vit.  12-in.  clay  pipe,  in  place,  per 

lin.    ft 7662 

Vit.  10-in.  clay  pipe,  in  place,  per 

lin   ft 6430 

Vit.   8-in.   clay   pipe,   in   place,  per 

lin.   ft 5700 

Iron  water  pipe,   12  in.,   in   place, 

per  lin  ft 2.20 

Iron   water  pipe,   18   in.,   in   place, 

per   lin.    ft 375 

Stone  filling  for  V  drains,  in  place, 

per  cu.  yd 8271 

Guard  rail,  in  place,  per  lin.  ft...     .2770 
Catch   basins,  in  place   (including 
catch  basin  frames  and  grates), 

each   35.74 

Setting  stone   bounds 1.85 

The  price  for  cement  concrete  mason- 
ry does  not  include  the  cement  or  th< 
steel  reinforcement,  which  may  be  esti- 
mated at  about  $3  additional.  The  aver- 
age wages  per  9-hour  day  for  part  ot 
1906  and  for  an  8-hour  day  for  the  re- 
mainder of  the  year  were  as  follows: 

Ordinary  labor $1.75  to  $2.00 

Crusher    and    roller   engineers.  3.00  to   3.50' 

Foreman     3.00  to  5.00 

1-horse  wagon  and  driver. .  .   3.00  to    4.00 
2-horse  wagon  and  driver...   4.50 to    5.50 


In    1904   there    were    2,151,570   miles    of 
public  roads  in  the  L^nited  States. 
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\"..l.  XX\  III.      Xu.  l6. 


Catalogs  Worth  Having. 
Engineers  and  contractors  should  have 
on  iile  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  If  anything 
not  described  in  our  columns  is  wanted  tell 
us  its  name,  otherwise  just  send  us  the 
numbers  of  the  catalogs  wanted,  with  your 
name,  on  a  postal  card,  and  we  will  for- 
ward the  request  to  the  manufacturers,  thus 
enabhng  us  to  give  them  indisputable  proof 
that  our  readers  are  interested  in  their 
products.  You  will  confer  a  favor  on  us, 
therefore,  if  you  will  order  your  catalogs 
through  us. 

No.  0396.  Feed  Water  Heaters. — The 
American  Incline  Kilter  &  Heater  Com- 
pany,  Marion.    Ohio. 

This  Is  an  unusually  well  gotten  up  de- 
scriptive catalog  relating  to  the  advantages 
of  feed  water  heating  and  the  special  merlt.s 
of  the  feed  water  heaters  manufactured  by 
the  firm  named.  Questions  of  what  design 
of  heater  offers  greatest  economy,  oil  sep- 
aration, etc..  are  discussed.  Drawings  and 
Illustrations  are  given  showing  the  applica- 
tion of  the  system  of  heating  and  purifica- 
tion  controlled   by   this   company. 

No.  0397.  Labor  Saving  Specialties. — Wal- 
ter Macleod   &  Company.   Cincinnati.   Ohio. 

The  labor  saving  specialties  illustrated  and 
briefly  described  in  this  catalog  include 
torches,  flue  welding  machines.  locomotive 
tire  expanders,  painting  machines,  rivet 
forges,  sand  blast  machines,  weed  burners. 
white-washing  machines,  etc.  Each  of 
these  various  devices  is  illustrated  and  given 
a  brief  description.  Prices  and  capacities  are 
also  stated. 

No.  0398.  Oil  Filters  and  Ventilator  Heads. 
The  Burt  Manufacturing  Company, '  Akron. 
Ohio. 

This  is  an  unusually  handsome  descrip- 
tive catalog.  The  first  portion  of  the  cata- 
log, comprising  nearly  fifty  pages,  is  devoted 
to  presenting  the  merits  of  the  various  types 
of  oil  filters  manufactured  by  the  company; 
the  remainder  describes  and  illustrates  the 
well-known  Burt  ventilators.  The  test  of 
the  catalog  is  deseriptive  in  the  best  sense 
of  the  word  in  trade  publications.  The  sev- 
eral devices  are  shown  by  sectional  draw- 
ings, their  operation  is  described,  and  a  full 
explanation  is  given  of  the  features  which 
are  considered  to  be  especially  meritorious 
in  their  construction.  Anyone  at  all  inter- 
ested in  either  of  the  classes  of  apparatus 
mentioned  will  do  well  to  secure  this  cata- 
log and  preser\e  it. 

No.  0399.  Well  Drilling  Machinery. — The 
Crown  Drilling  Machine  Company,  Akron, 
Ohio. 

The  two  pamphlets  received  from  this  com- 
pany describe  and  illustrate  the  company's 
general  line  of  well  drilling  tools  and  also 
its  special  drilling  machines  for  drilling  blast 
holes.  Each  of  the  various  machines  is 
illustrated  and  described  briefly.  Statements 
are  given  of  tiie  apparatus  composing  com- 
filete  well  drilling  plants  of  various  sizes. 
The  pamphlet  on  the  use  of  well  drillers 
for  drilling  blast  holes  should  be  of  particu- 
lar interest  to  contractors  as  it  contains 
not  only  a  description  of  the  construction 
and  operation  of  the  machines,  but  also  a 
large  number  of  hints  regarding  the  method 
of  conducting  such  work. 

No.  0400.  Concrete  Mixers. — The  Interna- 
tional C.  Fireproofing  Company,  Columbus, 
Ohio. 

The  mixer  shown  in  this  pamphlet  is 
known  as  the  American  mixer.  It  consists 
of  a  drum  within  wliich  works  a  revolving 
shaft  carrying  knives  or  blades  which  per- 
form the  mixing  operation.  The  pamphlet 
contains  a  large  number  of  testimonial  let- 
ters from  general  contractors,  railway  com- 
panies, building  block  manufacturers,  con- 
tractors for  reinforced  concrete  work,  pav- 
ing contractors,  and  others,  speaking  favor- 
ably of  the  results  obtained  from  the  Amer- 
ican mixers  used  by  them.  Sizes,  capacities 
and  weights  <if  the  several  machines  turned 
out    by    the   company   are   gi^'en. 

No.  0401.  Blocks.  Boston  &  Lockport 
Block  Company,    Boston,   ^lass. 

This  is  a  general  catalog  of  the  products 
of  the  above  named  firm  which  has  been 
well  known  for  a  great  many  years  as  one 
of  the  principal  manufacturers  of  blocks 
and  sheaves  in  the  United  States.  Illustra- 
tions, descriptions  and  tables  of  dimensions, 
capacities  and  cost  of  all  the  various  sizes 
and  patterns  of  block  are  given.  The  com- 
pany also  describes  a  special  frictlonless, 
non-chokable,  diaphragm  pump  for  contrac- 
tors' use.  Several  claims  are  made  for  the 
superior  construction  of  this  pump,   and  the 


catalog  Is  well  worth  obtaining  bry  contrac- 
tors for  the  information  which  It  gl\'es  r*-- 
garding   this   impoitanl    niarhln<'. 

No.  0402.  Incandescent  Vapor  Gas  Lamps. 
— The   Best   Ijiglil  Compan.\.    Canton,   Olii(j. 

This  company  makes  l.imps,  street  lights, 
and  ttir-clit's  burning  gas  produced  wilhm 
tlie  Iani[)  itself  from  common  gasoline.  For 
contractors,  the  portion  of  the  catalog  wliich 
Is  of  principal  interest  is  that  describing 
street  lamps  and  torches.  The  various  pat- 
terns of  iluse  lights  are  described  and  il- 
lustrated and  sucli  data  are  given  regarding 
each  pattern  as  will  suffice  to  give  a  clear 
understanding  of  its  capacity  and  lighting 
efticiency.  The  company  makes  a  special 
claim  of  the  perfection  of  construction  of 
its  lamps  and   of   their  absolute  safety. 

No.  0403.  Chains.— The  Hayden-Corbett 
Chain  Company,    Columbus,   O. 

This  company  manufactures  chains  for  all 
purposes  and  also  sprocket  wheels,  groov- 
ed sheaves,  etc.,  used  for  chain  trajismission 
of  power.  Special  attention  is  paid  to  the 
construction  of  dredging  chains  and  chains 
for  heavy  hoisting  work.  Each  style  of 
chain  is  illustrated  and  has  given  sizes, 
strength  and  price.  AH  chains  turned  out 
are  thoroughly  tested,  the  comi)any  having 
at  its  plant  a  special  chain  testing  machine 
with  a  capacity  of  300.000  lbs.  for  determin- 
ing the  strength  of  its  product. 

No.  0404.  Hoisting  Engines. — The  John  F. 
Byers  Machine   Co.,   Ravenna.   Oliio. 

This  is  a  genera!  descriptive  catalog  and 
price  list  of  the  various  hoisting  machinery" 
for  contract  work  made  ijy  the  company 
named  above.  The  machines  described  in- 
clude hoisting  engines,  elevators  for  build- 
ing work,  winches  and  derricks  of  various 
kinds.  There  are  also  shown  a  large  line 
of  derrick  fittings  and  contiactors'  sup- . 
plies  for  derricks  and  other  hoisting  devices. 
The  catalog  will  prove  useful  to  contractors 
as  a  book  of  reference  when  they  have  oc- 
casion   to  buy   hoisting  machinery. 

No.  0405.  Paving  Brick. — The  Metropoli- 
tan Paving  Brick  Company,   Canton,    Ohio. 

This  is  an  unusualy  well  written  and  well 
printed  pamphlet  describing  the  manufac- 
ture and  use  of  brick  and  block  paving.  The 
pamphlet  opens  with  a  general  discussion 
of  the  advantages  of  brick  as  a  paving  ma- 
terial, and  follows  with  a  description  of  the 
company's  plant  at  Canton.  Ohio,  giving 
in  detail  the  various  processes  requiied  in. 
the  manufacture  of  paving  brick  from  the 
time  the  raw  material  is  taken  from  the 
clay  pits  until  the  finished  brick  is  turned 
out.  There  is  a  section  relating  to  tests  of 
paving  brick,  and  foIk)wing  this  are  a  num- 
ber of  testimonial  letters  and  general  cat- 
alog information  regarding  the  product  of 
the  company. 

No.    0405.       Reinforcement    for    Concrete. —  . 
Goff.    Homer    &    Co.,    Pittsburg,    Pa. 

This  little  pamphlet  illustrates  and  de- 
scribes briefly  but  very  clearly  the  Cum- 
mings  system  of  reinforced  concrete.  De- 
scriptions and  illustrations  are  given  of  beam 
reinforcement,  the  Cummings  liooped  col- 
umn, and  of  the  patent  chair  lock  used  in 
connection   with    the   system. 

No.  0406.  Direct  Current  Motors  and  Gen- 
erators.— AUis-Chalmers  Company,  Milwau- 
kee. Wis. 

This  pamphlet  is  a  book  of  directions  for 
the  installation  of  direct  current  motors  and 
generators.  Drawings  are  given  showing 
the  various  parts  of  the  several  machines, 
and  these  are  accompanied  by  a  complete 
set  of  rules  covering  all  parts  of  the  work 
of    installation. 

No.  0407.  Portland  Cement. — Chicago 
Portland    Cement    Co.,    Chicago.    111. 

This  is  a  handsomely  printed  collection 
of  half-tone  views  of  Iruildings,  bridges, 
tunnels,  water  towers,  tanks  and  reservoirs, 
sewers  and  other  structures  in  which  "Chi- 
cago A  A"  Portland  cement  h.as  been  used. 
The  several  structures  shown  are  briefiy  de- 
scribed  by   captions. 

No.  040S.  Steam  Pumps  and  Hydraulic 
Machinery. — The  Canton-Hughes  Pump  Co.. 
Canton,    O. 

This  firm  handles  a  full  line  of  simplex 
and  duplex  pumping  machinery  for  boiler 
feed,  fire,  elevator,  ice  plant,  mine,  factory 
and  general  service.  There  are  several  styles 
and  sizes  of  pumps  illustrated  in  this 
pamphlet,  which  also  gives  tables  of  sizes. 
capacities  and  prices. 

No.  0409.  Turret  Lathes. — Niles-Bement- 
Pond   Co..    New   York.   N.    V. 

The  Pond  rigid  turret  lathe  described  in 
this  pamiihlet  is  designed  for  producing 
work  ordinarily  done  on  engine  lathes,  and 
is  especially  adapted  for  such  work  as  gear 
wheels,  fly-wheels,  and  gas  engine  cylin- 
ders. It  can  also  be  used  for  heavy  bar 
work,  such  as  wrist  pins  and  projectiles. 
Two  sizes.  21  and  28-ln..  are  regularly  built. 
The  pamphlet  describes  the  construction 
and  operation  of  the  lathe  and  illustrates 
work   done   with   it. 


Personals. 

.Mr.  R  S.  Davis  has  been  appointed  Ter- 
minal Engineer  of  the  Mexican  Central 
Hy.,  at  El  Paso,  Tex. 

.Mr.  E.  T.  Bond  has  been  appointed  Chief 
Engineer  of  the  Arkansas,  Louisiana  &  Gulf 
Ry..    with    headfjuarters   at    Bastrop,    La. 

.Mr.  Wilbur  T.  Wilson,  of  74  High  St., 
Woburn,  Mass.,  has  been  appointed  Assist- 
ant Engineer  Designer  to  the  Board  of 
Water   Supply    of  New    York  City. 

Fred.  H.  Dewey  lias  resigned  his  position 
as  Assistant  Engineer  In  the  Bureau  of 
Buildings,  Manhattan  Borough,  New  York 
City. 

Mr.  W.  C.  Groves,  of  Macon,  Oa.,  has 
accepted  a  position  on  the  engineering  staff 
engaged  in  the  Key  West  extension  of  tlie 
Florida    East   Coast   Ry. 

Fort  Pitt  Bridge  Works  of  Pittsburg,  Pa., 
have  opened  an  office  in  the  Fisher  Bldg., 
Cliicago,  111.  Mr.  A.  It.  Young,  C.  E.,  is 
in    charge    of    the    office. 

Mr.  John  Schuiz,  for  a  number  of  years 
with  the  American  Bridge  Co.,  has  been 
appointed  Assistant  City  Engineer  of 
Seattle,  Wash.  He  will  have  charge  of 
the   bridge  work  of  the  city. 

Mr.  Alfred  W.  Arenander,  of  137  East 
21Sth  St.,  Williamsbridge.  New  York  City, 
has  been  appointed  -Assistant  Engineer  De- 
signer to  tlie  Board  of  Water  Supply  of 
New   York  City. 

Mr.  E.  E.  Stone,  Assistant  Chief  Engi- 
neer of  the  Boston  &  Albany  R.  R.,  has 
been  appointed  Engineer  of  Maintenance  of 
Way  and  Construction,  with  headquarters 
at  Springfield,   Mass. 

Messrs.  William  F.  Bixby  and  Arthur  B. 
White  have  formed  a  partnership  under  the 
firm  name  of  Bixby  &  White,  and  have 
opened  offices  in  the  San  Fernando  Bldg., 
Los  Angeles.  Cal.  Tliey  will  make  a  spe- 
cialty of  structural  steel  and  reinforced 
concrete  construction,  irrigation  and  sewer- 
age systems. 

Mr.  Clarence  W.  Hubbell  has  resigned  his 
position  as  Civil  Engineer  to  the  Water 
Commissioners  of  Detroit.  Mich.,  and  will 
go  to  Manila,  P.  I.,  to  take  entire  charge  of 
the  water  system  at  that  city.  He  will  be 
succeeded  at  Detroit  by  Mr.  Geo.  H.  Fenkel. 
at  present  Civil  Engineer  of  the  Water  De- 
partment of  Erie,  Pa. 

Mr.  Richard  K.  Meade,  Chemist  for  the 
Dexter  Portland  Cement  Co.,  and  Editor  of 
the  Chemical  Engineer,  has  opened  a  test- 
ing laboratory  at  Nazareth,  Pa.  A  specialty 
will  be  made  of  the  manufacture,  testing 
and  analysis  of  Portland  cement  and  its 
raw  materials.  Mr.  Clarence  E.  Kline  will 
be   the  manager  of  the  laboratory. 

Mr.  John  S.  Branne  has  opened  an  office 
at  1  Madison  Ave..  New  York  City,  where  he 
will  engage  in  practice  as  a  consulting  en- 
gineer, making  a  specialty  of  bridges,  build- 
ings and  general  structural  work.  Mr. 
Branne  was  formerly  Secretary  and  Chief 
Designing  Engineer  of  the  James  E.  Brooks 
Co.,   Consulting  Engineers,   New  York  City. 

Mr.  Wm.  H.  Arnold,  formerly  Chief  En- 
gineer of  the  Bush  Terminal  Co.,  of  Brook- 
lyn, N.  Y'..  and  Mr.  Harold  S.  Andrew,  until 
recently  identified  with  the  U.  S.  Engineer 
Department  in  the  improvement  of  New 
Y'ork  Harbor  and  adjacent  waters,  have 
opened  offices  at  52  Broadway,  New  Y'ork 
City,  under  the  firm  name  of  Arnold  &  An- 
drew. Consulting  Engineers.  They  will 
specialize  in  designing  dredges,  water  front 
improvements,    etc. 

Mr.  Thomas  Wheeler  has  resigned  his 
position  as  Division  Superintendent  of  the 
canals  for  the  Middle  Division  of  the  New 
Y'ork  State  Barge  Canal.  He  is  succeeded 
by  Mr.  Charles  C.  Barrett.  Division  Super- 
intendent of  the  Western  Division,  the  lat- 
.ter  being  succeeded  by  the  promotion  of 
Mr.  Oscar  H  Peacock,  inspector  in  the 
State  Department  of  Public  Works.  Mr. 
Wheeler's  resignation  is  due  to  his  receiv- 
ing the  Republican  nomination  for  Mayor  of 
Utica,    N.    Y. 

Mr.  Walter  B,  Snow,  M.  AM.  Soc.  M.  E.. 
for  manv  vears  in  charge  of  the  Publicity 
Department  of  the  B.  F.  Sturtevant  Co., 
has  opened  an  office  at  170  Summer  St.  Bos- 
ton. Mass..  where  he  will  en,g:\ge  in  general 
practice  as  a  Publicity  Engineer.  Mr.  Snow 
is  a  graduate  of  Massachusetts  Institute  of 
Technology  and  has  had  much  experience 
in  engineering  work  and  as  a  teacher,  lec- 
turer, and  contributor  to  the  technical 
press.  He  is  the  author  of  Steam  Boiler 
Practice,  and  (in  connection  with  the  B.  F. 
Sturtevant  l^l.)  of  the  Treatise  on  Mechani- 
cal   Draft. 
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Wc  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will 
be  especially  acceptable. 

BIDS  ASKED. 


Bridges, 

Fort    Logan    Roots.    Ark Sept.  25 

Media,     Pa Oct.  16 

Caldwell.  Idaho Oct.  9 

Brooklyn,    N.    T Oct.  16 

Canton,    China     Sept.  4 

Richmond,     Va Oct.  16 

River     Falls,     Wis Oct.  16 

Los    Angeles,    Cal Oct.  16 

Los    Angeles,    Cal Oct.  16 

Hamilton.    O Oct.  2 

Bismarck,    N.    Dak Oct.  16 

Akron     O Oct.  16 

Philadelphia,    Pa Oct.  16 

Washington.   D.    C Oct.  2 

Chicago,    111 Oct.  9 

Eaton,     O Oct.  16 

Sulphur   Springs,    Ind.    T...Oct.  16 

Toledo,    O Oct.  16 

Williamsport,    Md Oct.  16 

Ashland,     O Oct.  16 

Millvale,    Fa Oct.  16 

Troy,    O Oct.  16 

Glendive,    Mont Oct.  2 


■Oct. 

17. 

■Oct. 

17. 

Oct. 

IS 

■Oct. 

IS. 

.Oct. 

19. 

Oct. 

21. 

■Oct. 

21. 

Oct. 

21. 

Oct. 

21. 

Oct. 

o9 

Oct. 

22. 

Oct. 

n. 

Oct. 

23. 

Oct. 

24. 

Oct. 

26. 

■Oct. 

26.- 

Oct. 

28. 

Oct. 

.•10. 

Oct. 

30. 

Nov. 

4. 

Nov. 

D. 

Nov. 

12. 

Nov. 

15. 

Oct. 

16. 

Oct. 

16. 

Oct. 

16. 

Oct. 

36. 

Oct. 

16. 

Oct. 

16. 

Oct. 

16. 

Oct. 

17. 

Oct. 

17. 

Oct. 

17. 

Oct. 

IS. 

Oct. 

IS. 

Oct. 

IX. 

Oct. 

IS. 

Oct. 

IS, 

Oct. 

IS. 

Oct. 

19. 

Oct. 

20. 

Oct. 

20. 

Oct. 

n. 

Oct. 

21. 

Oct. 

21. 

Oct. 

21. 

Oct. 

21. 

Oct. 

21. 

Oct. 

21. 

Oct. 

9-5 

Oct. 

22. 

■Oct. 

22. 

Oct. 

99 

Oct. 

24. 

Oct. 

24. 

Oct. 

24. 

Oct. 

24 

Oct. 

24. 

Oct. 

2.->. 

Oct. 

25. 

Oct. 

26. 

Oct. 

2S 

Oct. 

2S. 

Oct. 

28. 

<vt. 

30. 

Oct. 

30. 

Oct. 

30. 

Oct. 

31. 

Oct. 

31. 

Nov. 

1. 

Nov. 

4. 

Nov. 

4. 

Nov. 

a. 

Nov. 

o. 

Nov. 

Nov. 

o. 

Buildings, 

Springfield,    O Sept. 

Harrisburg,    Pa Sept. 

Polk,    Pa Oct. 

Harrisburg,    Pa Oct. 

Baltimore.    Md Oct. 

Chicago,    ni Oct. 

Sheldon,    la.    Oct. 

Peoria,    Hi Sept. 

Fort    McPherson,    Ga Sept. 

Brooklyn.   N.   T Oct. 

Montenallo.    Ala Sept. 

Denver.   Colo Sept. 

Fort    Monroe,   Va Oct. 

Fort  Totten.  N.  T Oct. 

Lansing.    Mich Oct. 

Fort   Wood,   N.    T.   H Oct. 

Glen   Cove.    N.    T Oct. 

Hot    Springs,    Ark Oct. 

Washington,   Kan Oct. 

Des    Moines,     la Sept. 

Milwaukee,    Wis Sept. 

Richmond,    Va Oct. 

Newark,    N.   J Oct. 

New    Orleans,    To. Oct. 

New   York,   N.   T Oct. 

Brooklyn,    N.    T Oct. 

Secaucus.    N.    J Sept. 

Kansas    City.    Mo Oct. 

Milwaukee.    Wis Oct. 

Warren,    Pa Oct. 

Lapeer.    Mich Oct. 

Washington.   D.   C Oct. 

Laeey.   la Oct. 

Washington.    D.    C Oct. 

Brooklyn,    N.    T Oct. 

Winston-Salem.    N.    C Oct. 

Raleigh,     N.     C Oct. 

Kansas    City,    Mo Oct. 

Eiist  St.   Louis.   Ill Oct. 

Plattsburg  Barracks.   N.    T.Oct. 

Salem,     Ind Oct. 

Terre  Haute.   Ind Sept. 

Atlanta.   Ga Sept. 

Columbus.   O Oct. 

Cleveland.   O Oct. 

Kansas    Citv.    Mo Oct. 

St.   Croix  Falls,  Wis Oct. 

Fort   Washington.    Md Oct. 

Pierre.     S.    Dak Oct. 

Bloomfield.    Ind Sept. 

Bloomfield.     Ind Sept. 

Flint.    Mich Oct. 

Portland,   Me Oct. 


16 

9 

16 

18 

25 

2 
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Nov.      5.  New    Orleans,    La Oct.  16 

Nov.      6.  Luverne,     Ala Oct.  16 

Nov.      9.  Las    Animas,    Colo Sept.  25 

Nov.    11.  Pensacola,    Fla Oct.  16 

Nov.    12.  Pipestone,     Minn Oct.  16 

Nov.    11.  New    Orleans,    La Oct.  16 

Nov.    12.  Seattle,     Wash Oct.  16 

Nov.    15.  Chippewa  Falls,   Wis Oct.  9 

Nov.    2J.  New    Orleans,    La Oct.  9 

Roads  and  Streets, 

Oct.     16.  Toledo.    O Oct.  9 

Oct.     16.  Brooklyn.    N.     Y Oct.  9 

Oct.     16.  St.    Joseph.    Mich Oct.  9 

Oct.     17.  West    Seneca,    N.    Y Oct.  9 

Oct.     17.  Kansas    City.    Mo Oct.  9 

Oct.     17.  Carterville,    Mo Oct.  9 

Oct.     17.   Fort   Wayne,    Ind Oct.  9 

Oct.     17.  Dubuque.     la Oct.  16 

Oct.     17.  Harrisburg,    Pa Oct.  16 

Oct.     18.  Toledo,     O Oct.  16 

Oct.     IS.  Indianapolis,    Ind Oct.  16 

Oct.     IS.   Lincoln,    111 Oct.  16 

Oct.     19.  Woodsfleld.   O Oct.  9 

Oct.     39.  Nampa.    Idaho    Oct.  9 

Oct.     19.  Quincy,    111 Oct.  16 

Oct:     19.  Chicago,    111 Oct.  16 

Oct.     21.  Logansport.    Ind Sept.  25 

Oct.     21.  Montrose.    Colo Oct.  9 

Oct.     21.  Philadelphia,    Pa Oct.  16 

Oct.     21.  Albanv,    N.    T Oct.  16 

Oct.     21.  St.     Paul,     Jlinn Oct.  16 

Oct.     21.  New   York,   N.    T Oct.  16 

Oct.     21.  Michigan    City,    Ind Oct.  16 

Oct.     21.  Goshen,    Ind Oct.  16 

Oct.     22.   Scranton,    Pa Oct.  16 

Oct.     22.  Buffalo,    N.    Y Oct.  16 

Oct.     22.  Logansport.     Ind Oct.  16 

Oct.     23.  Brooklyn.    N.    Y Oct.  16 

Oct.     23.  Butler,     Pa Oct.  16 

Oct.     24.  Concord,    N.    C Oct.  16 

Oct.     24.  Kansas    City,    Mo Oct.  16 

Oct.     24.  Fort    Wayne,    Ind Oct.  16 

Oct.     26.  Richwood.    O Oct.  9 

Oct.     30.  Cleveland,    O Oct.  16 

Oct.     31.  Fort  Logan  H.   Roots,  Ark.. Oct  9 

Nov      4.  Peru.    Ind Oct.  2 

Nov.      4.  Salem,    Ind Oct.  16 

Nov.      4.  Jasper,    Ind Oct.  16 

Nov.      5.  Millvale.     Pa Oct.  16 

Nov.      7.   Rockville,    Ind Oct.  16 

Nov.    12.  Troy,    O Oct.  16 

Sewers, 

Oct.     17.  West    Seneca,    N.    Y Oct.  9 

Oct.     17.  Decatur,    111 Oct.  16 

Oct.     17.  Dubuque,    la Oct.  16 

Oct.     IS.  Scranton,    Pa Oct.  16 

Oct.     18.  Altoona,    Pa Oct.  16 

Oct.     18.  Enid,    Okla Oct.  16 

Oct.     19.  Chicago,     111 Oct.  16 

Oct.     19.  Cloquet,    :Minn Oct.  16 

Oct.     19.  Quincy,    HI Oct.  16 

Oct.     21.  Steubenville.    O Oct.  9 

Oct.     21.  Brainerd.    Minn Oct.  9 

Oct.     21.  Michigan    City,    Ind Oct.  16 

Oct.     21.  Sherman,    Tex Oct.  16 

Oct.     21.  Albany,    N.    Y Oct.  16 

Oct.     21.  St.    Paul,    Minn Oct.  16 

Oct.     21.  Aurora,    Ind Oct.  16 

Oct.     21.  Burlington.    la Oct.  16 

Oct.     21.  Jasper,    Ala Oct.  16 

Oct.     22.  Spokane,    Wash Oct.  9 

Oct.     22.  BulTalo.   N.  Y Oct.  9 

Oct.     22.  Virginia,    Minn Oct.  16 

Oct.     23.  Whiterocks.    Utah    Sept.  25 

Oct.     24.  Kansas    City,    Mo Oct.  16 

Oct.     24.  Cedar    Rapids,    la Oct.  16 

Oct.     2S.  Aberdeen.    S.    Dak Oct  9 

Oct.     29.  Tecumseh,   Mich Oct.  16 

Nov.      5.  Millvale,    Pa Oct.  16 

Dec.      S.Auburn,    N.    Y Oct.  16 

Water  Supply, 

—  Bicknell.    Ind Oct.  16 

19.  Chicago.    Ill Oct.  16 

21.  Swanton,    O Oct.  16 

22.  Marion,     Kan Oct.  2 

22.  Beaver    Citv.    Neb Oct.  9 

23.  Atlanta.   Ga Sept.  IS 

25.  De    Pere,    Wis Oct.  16 

4.  Tucson.    Ariz Oct.  2 

5.  New  Fort  Lvon.   Colo Oct.  9 

7.  Chilocco,    Okla Oct.  16 

12.  Pipestone,    Minn Oct.  16 

It,.  Phoenix.    .\riz Oct.  2 

1.  Phoenix,    Ariz Oct.  16 

17.  Camden,   N.   J Oct.  16 


Oct. 
Oct. 


IS.  Reading.    Pa., 
19.  Lancaster,  O.. 


Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Nov. 
Nov 
Nov. 
Nov. 
Nov. 
Dec. 
Dec. 


Miscellaneous, 

Oct.     16.  Baltimore.   Md.. 

Garbage  Disposal.  Oct.      9 
Oct.     17.  Brooklyn,    N.    Y., 

Masonry  Wall.  Oct.       9 
Oct.     17.  Brooklyn.  N.  T.. 

Masonrv  Walls,   Etc..  Oct.       9 
Oct.     18.  Lions  Head.  Ont.. 

Wharf   Extension.  Oct.      9 
Oct.     IS.  San  Jose,  Cal.. 

Chimney.  Oct      9 


Subway,  Oct.     16 
Riprap,  Oct.       9 
9 


Oct.     19.  Fort  Greble.  R.  I., 

Wharf   Repairs,  Oct 
Oct.    21.  Louisville.    Ky., 

„      „  Steel  Barges,  Sept.  25 

Oct.     23.  Baltimore,   Md., 

Street  Lighting,  Oct.     16 
Oct.     23.  Brooklyn,  N.  Y., 

Wood  Fences,  Oct.     16 
Oct.     24.  New  York,  N.   Y.. 

Signal    System,  Oct.       9 
Oct.     24.  Toccoa,   Ga.. 

Concrete  Work,  Oct.       9 
Oct.     24.  New  York,  N.   Y., 

Train    Signals,  Oct.     16 
Oct.     24.  Kansas  City.    Mo., 

Tree   Planting,  Oct.     16 
Oct.    25.  Charleston.    S.  C. 

Dredge,  Sept.  25 
Oct.     26.  Salmon    River,    N.    B., 

Breakwater   Extension,  Oct.     16 
Oct.     28.  Atlantic    City,    N.    J., 

Boardwalk,  Oct.     16 
Oct.     29.     Cincinnati,  O., 

Track  Work,  Oct.  2 
Oct.    31.  Mobile.  Ala.. 

„         „  Snagboat,  Sept.  11 

Oct.     31.  New   York,    N.    Y., 

Ferry  House,  Oct.     16 
Nov.      1.  Harrisburg.    Pa., 

Stone  Removal,  Oct.     16 
Nov.      1.  Fort   Schuyler.    N.    Y.. 

Wharf  Work,  Oct.     16 
Nov.      4.  Louisville.  Ky.. 

Snagboat    Hull,  Oct.       9 
Nov.      4.  Fort  D.   A.    Russell,   Wyo., 

Steel   Fence,  Oct.     16 
Nov.       8.  Kokomo,    Ind.. 

Electric  Lighting.  Oct.      9 
Nov.      8.  Kokomo,    Ind., 

Electric   Plant,  Oct.     16 
Nov.    14.  New   Orleans,   La., 

Monument,  Oct.     16 
Nov.  15.  Charleston,  S.  C. 

,„    ^   ,  Street  Lighting,  Sept  11 

Nov.    IS.  Dallas,    Tex., 

Lock  and  Dam,  Oct.     16 
Nov.      20.     New  Orleans,   La,. 

Dredge.  Oct.       2 
Nov.      25.     Mobile.   Ala.. 

Locks  and  Dams,      Oct.  2 


Excavation,  Earth  and  Rock, 

16.     Des  Moines.  la.. 


Oct 

Oct.    17.  Albany.  N.  Y, 


Filling.  Oct.       2 

Dredging.  Sept.  25 

9 

2 


Oct.     19.  Marinette.   Wis.. 

Ditch  Work.  Oct. 
Oct.     21.     Wilmington.  Del.. 

Dredging.  Oct. 
Oct.     21.  Long  Prairie,   Minn., 

Ditch    Work,  Oct.     16 
Oct.     21.   St.   Paul.  Minn., 

Dredging,  Oct.     16 
Oct.    22.  St    Paul,  Minn., 


Oct.     22.     New   Orleans,  La. 
Oct.     24.  Ortonville,    Minn., 
Oct.    26.  Ivanhoe,  Minn. 


Dredging,  Sept.  25 


Canal,  Oct. 
Ditch,  Oct 


2 
16 


Ditch    Work.  Sept  23 
Oct.     30.  Newport  R.  I.. 

Dredging,  Oct.      9 
Nov.      7.  New  Boston,   111., 

Ditch  and  Levee   Work,  Oct.     16 
Nov.    20.  Detroit,   Mich., 

Dredging.  Oct     16 

Materials,  Machines,  Supplies,  Tools,  Etc, 

Oct.     16.     Ottawa,   Ont, 

Asphalt  Plant.  Oct.      2 
Oct.     16.  Baltimore.  Md.. 

Motor.  Oct.      9 
Oct.     16.  Atlanta.   Ga., 

Boiler,  Oct      9 
Oct.     17.  New  York.   N.   Y.. 

Lumber,   Paint,   Etc..  Oct       9 
Oct    Jl.  LoulsvlUe.   Ky.. 

Dump    Scows.  Sept.  25 
Oct     21.     Chicago,  m.. 

Cement.  Oct       2 
Oct.     21.     Helena,   Mont.. 

Fire  Hose,  Oct.      2 
Oct     21.     Washingrton,   D.    C, 

Pumps,    Picks.    Shovels.    Etc.,  Oct.      2 
Oct.     21.  Pontiac,   Mich., 

Boiler,  Oct.     16 
Oct.     22.  Philadelphia.    Pa.. 

Boilers.   Pumps.  Etc.Oct.      9 
Oct.     22.  Mare  Island.   Cal., 

Blower.  Oct.       9 
Oct     22.  Milwaukee,    Wis., 

Fire   Hose,  Oct.     16 
Oct.     23.  New   York,    N.    Y.. 

Nozzles,    Tools,  Oct.     16 
Oct.     23.  Brooklyn,    N.    Y.. 

Portland  cement.  Oct.     16 


\(> 
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\nl.  X.WIII.     Xo.  16. 


iii(.     i3.  Owoscin,    Mlcl)., 

Boilers,  Oct.     1« 
Oct.     24.  New   York,    N.    Y., 

Electrical   Kqulpment,  Oct.     16 
Ucl.     24.  New   York,    N.    Y., 

Broken   Stone,    Screenings,  Oct.     16 
Oct.     28.  WashlnKton.    D.    C, 

Castings.   Rope,  Etc.,  Oct.      9 
Oct.     :9.  Puget    ScHind,    Wash., 

Timber,    Tubing,    Etc.,  Oct.       3 
Oct.     29.  Mnrc  lsl:ind.  Cnl., 

DrilLs,  Cable,  Etc.,  Oct.      9 
Oct.     31.     Cleveland.   O., 

Mechanical  Equipment,  Oct.       2 
Nov.      4.  Washington.  D.  C, 

Tanks.    Meiers,   Etc.,  Oct.       9 
Nov.       1.  Washington.  D.  C, 

Tools,  Meters,  Etc.,  Oct.      9 
Nov.       S.  Washington,    D.    C, 

Pumps,    Cement,    Etc.,  Oct.     IG 
Nov.     lit.  Winnipeg,    Man.. 

Water  Pipe,  Oct.       9 
l.>ee.      1.  Phoenix,   Ariz., 

Water   Pipe,  Oct.     16 

BIDS  ASKED, 
Bridges 

Bids  are  disked  un  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Los  Angeles,  Cal. — Until  2  p.  m.,  Oct.  21, 
by  C.  G.  Keyes.  County  Clerk,  for  con- 
struction of  concrete  culvert  on  Las  Vir- 
genes    Road. 

Los  Angeles,  Cal. — Until  2  p.  m.,  Oct.  21, 
by  C.  G.  Keyes,  County  Clerk,  for  con- 
structing pile  trestle  bridge  on  Telegraph 
road   to    Santa    Fe    Springs. 

Sulphur  Springs,  Ind.  T. — Until  10  a.  m., 
Oct.  28.  by  the  Superintendent  of  Piatt  Na- 
tional Park,  for  constructing  a  suspension 
foot  bridge  at  Bromide  Springs  in  Piatt 
Park. 

Williamsport,  Md. — Until  noon,  Oct.  30, 
by  Washington  &  Berkeley  Bridge  Co., 
Edw.  W.  Byron,  Secy.,  Williamsport,  tor 
constructing  a  reinforced  concrete  arch 
bridge,  15  spans,  total  length,  1,570  ft.,  over 
Potomac  River  at  this  point.  Mason  D. 
Pratt,    Consulting  Engineer,   Harrisburg,    Pa. 

Brooklyn,  N.  Y. — Until  2  p.  m.,  Oct.  IS, 
by  John  H.  O'Brien,  Commissioner  Water 
Supply.  Gas  and  Electricity,  13  Park  Row, 
New  York,  for  furnishing,  delivering  and 
constructing  piers  for  two  bridges  over  the 
Wantagh  stream,  and  to  do  certain  grading 
of  Seaman's  road.  In  the  town  of  Hemp- 
stead.     Surety    required    is    $3,000. 

Bismarck,  N.  Dak. — Until  10  a.  m.,  Oct. 
22.  by  I.  W.  Healy,  County  Auditor,  for 
construction  of  steel  I-beam  bridge,  30-ft. 
span,  18-ft.  roadway,  over  Long  Lake 
Creek. 

Akron,  O.— Until  10  a.  m.,  Oct.  23,  by 
Mark  D.  Buokmann,  County  Auditor,  for 
constructing  bridge  over  Tuscarawas  River 
in   Franklin    Township. 

Eaton,  0.— Until  1:30  p.  m.,  Oct.  26,  by 
C.  W.  Cldson,  County  Auditor,  for  con- 
structing bridge  over  Elkhorn  Creek  in 
.lai'kson    Townsliip. 

Ashland,  O. — T'ntil  Nov.  4,  by  E.  B.  West- 
over,  County  Auditor,  for  constructing  sub 
and  superstructure  for  45-ft.  steel  bridge  in 
Clearcreek    Township. 

Toledo,  O. — Until  Oct.  30,  for  construction 
of  two  concrete  abutments  for  bridge  over 
Ten  Mile  Creek,  In  Washington  Township. 

Troy,  O. — See  Under  Bids  Asked — Roads 
and    Streets. 

Media,  Pa. — Until  noon,  Oct.  17,  by  E.  S. 
Hicknian,  Clerk  County  Commissioners,  for 
constructing  reinforced  concrete  bridge  over 
Cobb's    Creek    In    Ilaverford    Township. 

Millvale,  Pa. — Until  Nov.  5,  by  Borough 
Clerk,  for  constructing  bridge  over  Girty 
Run. 

Philadelphia,  Pa.— Until  noon,  Oct.  23,  by 
Director  of  Public  Works,  for  the  construc- 
tion of  the  12th  St.  bridge  on  the  line  of 
the  Pennsylvania  It.  R..  at  Cambria  St,  and 
also  the  Wyoming  St.  bridge,  which  is  to 
cross  Frankford  Creek  with  two  spans. 
Plans,  etc.,  with  Chief  I'Ingineer  Board  of 
Surveys,    Room    416,    City    Hall. 

Richmond,  Va.— Until  9  a.  m.,  Oct.  21,  by 
Supervisors  of  Hanover  and  Henrico  Coun- 
ties, at  ottlce  of  State  Highway  Commis- 
sioner. Capitol  Building,  for  construction  of 
reinforced  concrete  bridge  over  Chickahom- 
Iny  River  over  road  between  Richmond  and 
.Ashland,   Va. 

River  Falls,  Wis.— Until  Oct.  21,  by  A.  P. 
Weld.  City  Clerk,  for  steel  arch  bridge, 
with  sidewalk  and  cement  floor  over  Kln- 
nloklnnic    River   at    Cedar    St. 


Buildings, 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Luverne,  Ala. — Until  10  a.  m.,  Nov.  6,  by 
P.  .M.  T.  Tankersley,  .ludge  of  Probate,  for, 
i:onstructlon  of  fireproof  jail.  E.  J.  Ostling, 
Architect.    Birmingham,    Ala. 

Pensacola,  Fla. — Until  3  p.  m.,.  Nov.  11,  by 
.lames  Kno.\  Taylor,  Supervising  Architect, 
Washington,  D.  C,  for  plumbing  and  sew- 
erage at  Santa  Rosa  Quarantine  Station, 
Pensacola. 

Salem,  Ind.— Until  7:30  p.  m.,  Oct.  28,  by 
School  Trustees,  for  erection  of  Joint-graded 
high  srhtinl  building,  and  for  Inst.iUatlon  of 
healing  and  ventilating  systems.  Plans, 
etc.,   Willi    K.  F.   Routh. 

Indianapolis,  Ind. — Trustees  Hillside  Ave. 
Christian  church  are  reported  to  be  re- 
ceiving bids  for  erection  of  new  church  on 
Ingram  St.     Louis  H.   Gibson   is  Architect. 

Gary,  Ind. — Pittsburg  Wine  Co..  Braddock. 
Pa.,  is  reported  to  be  calling  for  bids  for 
erection  of  3-story  ofBce  and  theater  build- 
ing   here. 

New  Orleans,  La. — Until  noon,  Oct.  21,  by 
Board  of  Administrators  of  the  Charity 
Hospital  for  the  erection  and  entire  com- 
pletion of  a  6-story  fireproof  hospital,  to 
be  known  as  the  Delgado  Memorial,  in  the 
city  of  New  Orleans,  La.  Plans  and  speci- 
fications may  be  obtained  of  the  architects. 
Crosby  &  Henkel,  706  Morris  Building,  New 
Orleans. 

Gary,  Ind. — Charles  T.  Savage,  Joliet,  111., 
is  said  to  be  calling  for  bids  for  erection 
of  2-story   store  and  office  building  in   Gany. 

New/  Orleans,  La. — Until  1  p.  m.,  Nov.  11, 
by  City  Engineer,  for  erection  of  city  hall 
annex    building. 

New  Orleans,  La. — Until  11  a.  m.,  Nov.  5, 
by  Cnl.  F.  L.  Denny,  Q.  M..  Marine  Corps. 
Washiiigton,  D.  C,  for  the  construction  at 
naval  station.  New  Orleans,  La.,  of  marine 
barracks  and  officers'  quarters.  DeBuys, 
Churchill  &  I«aBouisse,  Architects,  817 
Hiberiiia   Bank   Bldg.,    New    Orleans,    La. 

Pipestone,  Minn. — Until  2  p.  m.,  Nov.  12, 
by  Commissioner  of  Indian  Affairs,  Wash- 
ington, D.  C,  to  construct  and  complete  a 
stone  warehouse  witli  gasoline  gas  piping, 
a  stone  hospital  with  plumbing,  steam  heat 
and  gasoline  gas  piping,  and  a  tank  and 
tower.  Further  information  may  be  ob- 
tained from  Willard  S.  Campbell,  Superin- 
tendent,   Pipestone. 

Kansas  City,  Mo.— Until  2  p.  m.,  Oct.  22, 
by  Everett  Elliott,  Secy.  Bd.  Pub.  Wks., 
for  building  addition  to  clay  market  house. 
Edwards  &  Sunderland,  Architects,  559 
Sheidley    Bldg. 

Kansas  City,  Mo. — Until  2  p.  m.,  Oct.  26, 
by  Everett  Elliott,  Secy.  Bd.  Pub.  Wks., 
for  general  contract  for  furnishing  work  on 
General  Hospital,  24th  and  Locust  Sts.. 
Root  &  Siemens,  Architects,  701  Postal 
Bhlg. 

Brooklyn,  N.  Y. — Until  2:30  p.  m.,  Oct. 
24,  by  Robert  W.  Hebberd,  Commissioner 
of  Charities,  foot  of  E.  26th  St.,  New  York, 
for  complete  remodelling  of  the  present  an- 
nex building,  and  for  the  erection  and  en- 
'.tire  eom]>letion  of  two  additions  to  Kings 
County  Hospital.  Surety  required  is  $35,- 
000. 

Brooklyn,  N.  V.- Until  3  p.  m.,  Oct.  21, 
by  C.  B.  .1.  Snyder,  Superintendent  of  School 
Buildings,  Park  Ave.  and  59th  St.,  New 
York,  for  installing  heating  and  ventilat- 
ing apparatus  in  addition  to  Public  School 
SO;  security  required  is  $2,000.  Bids  are 
also  asked  for  installing  heatig  and  ventil- 
ating apparatus  in  Public  School  129;  se- 
curity   required   is    $10,000. 

New  York,  N.  Y.— Until  3  p.  m.,  Oct.  21, 
bv  C.  B.  J.  Snvder,  Superintendent  of 
School  Buildings.  Park  Ave.  and  59th  St., 
for  the  following  work:  Erection  of  outside 
Iron  stairs  at  Public  Scliools  S.  2S.  67,  SO 
and  127;  Installing  heating  and  ventilating 
apparatus  In  three  public  schools;  installing 
electric  equipment   in   two  public  schools. 

Raleigh,  N.  C— Until  noon.  Oct.  25,  by  W. 
A.  Erwin.  Chairinan  Building  Committee. 
West  Durham,  N.  C,  for  ctmstruction  of  a 
4-story  brick  addition  to  the  State  Hospital 
for  the  Insane  at  Riileigh,  N.  C,  also  sep- 
arate bids  for  plumbing  and  healing.  Bar- 
rett  &   Thomson,    Architects,    Raleigh,    N.    C. 

Newark,  N.  J. — Until  noon,  Oct.  21,  by  R. 
Heber  Breitnall,  Ad.lt.  Gen.  State  House, 
Trenton,  for  erection  of  armory  for  the 
First  Troop  at  Newark.  Plans,  etc.,  with 
Commissioner  of  Charities,  State  House, 
Trenton, 

Fort  Wood,  N.  Y.  H.— Until  11:30  a.  m., 
Oct.    IS,    by    G.    C.    Burnell,    Constructing   Q. 


.\I.,  for  furnishing  and  Installing  storm  sash 
for  new  barrack  and  wireless  telegraph  sta- 
tion  at    this   post. 

Warren,  Pa.— Until  Oct.  22,  by  S.  R 
Mason,  Chairman  Committee,  for  three 
buildings  and  one  dwelling  house  for  State 
Hospital. 

Pierre,  S.  Dak. — Until  2  p.  m.,  Nov.  4,  by 
the  Commissioner  of  Indian  Affairs,  Wash- 
ington, D.  C,  for  constructing  a  brick  office 
with  plumbing,  steam  heat  and  electric 
light,  a  brick  warehouse  with  electric  light, 
and  brick  addition  to  the  workshop  with 
plumbing  and  electric  light,  also  an  electric 
light  plant.  Further  information  may  be 
obtained  from  .1.  C.  Levengood,  Supt.  In- 
dian   .School,    Pierre. 

Richmond,  Va. — Until  noon,  Oct.  21,  by 
Geo.  B.  Davis,  Supt.  Pub.  Charities,  for  re- 
moving old  floor  in  bakery  at  White  City 
Home,  and  laying  concrete  floor  and  con- 
crete conduit;  also  for  painting,  enameling, 
graining,  etc.,  interior  of  White  City  Home. 

Seattle,  Wash.— Until  3  p.  m  ,  Nov.  12,  by 
Wm.  :MarUham.  Secy.,  Regents  of  Univer- 
sity of  Washington,  for  erection  of  engi- 
neering building,  a  chemistry  building  and 
an  auditorium  building  for  the  State  Uni- 
versity. Howard  &  Galloway,  Architects, 
604    Mission    .St.,    San   Francisco,    Cal. 

Milwaukee,  Wis. — Until  10:30  a.  ra.,  Oct. 
22,  by  Charles  .1.  Poetsch,  Chairman  Bd. 
Pub.  Wks..  for  constructing  hose  tower  for 
flre    engine    house    No.    11. 

St.    Croix    Falls,   Wis.— Until   2  p.   m.,    Nov. 

I,  by  Harry  D.  Baker,  Chairman  Committee 
on  County  Property:  for  the  erection  of 
one  story  to  the  present  jail  building  at 
Balsam  Lake,  Wis.,  including  fireproof  floor 
and  partitions,  cells  on  both  first  and  sec- 
ond story,  heating,  plumbing,  piping  and 
fixtures  for  acetylene  gas  lighting.  Fre- 
mont D.  OrfC,  Arch.,  615  Lumber  Exchange. 
Minneapolis,   Minn. 

Roads  and  Streets, 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  bv 
states: 

Dubuque,  la, — Until  S:30  p.  m.,  Oct.  17. 
by  Edmund  A.  Linehan,  City  Recorder,  tor 
constructing  3,000  sq.  yds.  brick  pavement 
on    concrete    foundation. 

Chicago,  ill. — Until  10:15  a.  m.,  Oct.  19. 
by  Board  Local  Improvements.  216  City 
Hall,  for  two  contracts  for  paving  with 
creosoted  wood  blocks,  two  contracts  for 
asphalt,  two  contracts  for  brick  and  two 
contracts   for   granite   blocks   pavement. 

Lincoln,  III. — Until  2  p.  m.,  Oct.  18,  by 
Chas.  E.  Barow,  Clerk,  Bd.  Local  Improve- 
ments, for  improvement  of  North  Kickapoo 
St.  Work  includes  9,977  sq.  yds.  briclc  pave- 
ment on  5-in.  concrete  foundation.  2. 800 
cu.  yds.  grading,  and  6.124  lin.  ft.  concrete 
combined    c\n"b   and    gutter. 

Quincy,  III. — Until  Oct.  19.  by  Board  Lo- 
cal Improvements,  for  3.S91  sq.  yds.  brick 
pavement   and    1,652    ft.    sandstone   curb. 

Fort  Wayne,  Ind. — Until  7:30  p.  m.,  Oct 
24,  by  H.  W.  Becker.  Clerk  Bd.  Pub.  Wks  . 
for  paving  Knitters  Ave.,  with  vitrified 
block.  , 

Goshen,  Ind. — Until  7:30  p.  m.,  Oct.  21. 
by  George  H.  Rimpler,  City  Clerk,  for  con- 
structing   sidewalks. 

Indianapolis,  Ind. — Until  10  a.  m.,  Oct. 
18,  by  Board  Public  Works,  for  two  con- 
tracts for  grading  and  paving  roadway 
with  brick,  one  contract  for  grading  and 
paving  roadway,  one  contract  for  grading 
and  paving  sidewalks  with  cement,  and 
two  contracts  for  grading,  graveling  and 
rolling    roadway. 

Jasper,  Ind. — I'ntil  1  p.  m..  Nov.  4,  by 
M.  A.  Sweeney,  Comity  Auditor,  for  grad- 
ing,, draining  and  paving  with  stone,  4,23.'; 
ft.    of    road    in   P.atoka    Township. 

Logansport,  Ind. — Until  Oct.  22,  by  Board 
Public  Works.  Chas.  E.  Ringleben.  Chair- 
man, for  paving  Huher  St..  with  brick;  also 
for  constructing  concrete   curbs. 

Michigan  City,  Ind. — Until  5  p.  m.,  Oct.  21, 
l>y  Bo.ird  Public  Works,  for  two  cement 
sidewalks. 

Rockville,    Ind. — Until   1    p.    m.,   Nov.    7,    by 

II.  .\.  Henderson.  County  Auditor,  for  con- 
structing macadam  road  on  line  between 
Parke    and   Fountain    Counties. 

Salem,  Ind.— Until  1:30  p.  m..  Nov.  4,  by 
Sam.  G.  Ellis,  County  Auditor,  for  the  con- 
struction of  seven  gravel  nxtds  in  Monroe, 
Pierce  and  Jackson  Townships,  of  total 
length  of  2014  miles.  Estimated  cost  $46,- 
307. 

St.     Paul.    Minn. — Until    2    p.    m.,    Oct.    21. 
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by    R.    L.    Gorman,    Clk.,    Bd.    Pub.   Wks.,    for 
gracling    Fry   St. 

Kansas  City,  Mo.— Until  11  a.  m.,  Oct.  24, 
by  K.  A.  Harper,  City  Engineer,  for  con- 
structing asplialt  pavement  in  portions  of 
Grand  Ave.,  Walrond  Ave.  and  Anderson 
Ave. 

Buffalo,  N.  Y.— Until  11  a.  m.,  Oct.  22,  by 
K.  (!.  Ward,  Comr.  Pub.  Wks.,  for  5  con- 
tracts  for    paving   streets. 

Albany,  N.  Y.— Until  3  p.  m.,  Oct.  21,  by 
Isidore  Waclisman,  Clerk  Board  of  Contract 
and  Supply,  for  pa\'ing  portion  of  Sherman 
St.,  with  vitrilied  blocks  and  portion  of 
Robin    St.,    with    granite    blocks. 

Brooklyn,  N.  Y.— Until  11  a.  m.,  Oct.  23, 
by  Bird  S.  Coler,  Borough  President,  for 
five  contracts  for  regulating  and  repaying 
with   asphalt   pavement. 

New  York,  N.  Y.— Until  2  p.  m.,  Oct.  21, 
by  Henry  S.  Thompson,  Comr.,  Pub.  Wks., 
for  2  contracts  for  regulating  and  repaving 
with  wood  block  pavement,  three  contracts 
for  legulating  and  repaving  with  asphalt, 
and  seven  contracts  for  regulating  and  re- 
paving  with   asplialt   block   pavement. 

Concord,  N.  C. — Until  noon,  Oct.  24,  by 
County  Commissioners  for  grading  and 
macadamizing  about  ten  miles  of  public 
road  from  Concord  to  Kannapolis,  also 
about  one  mile  on  the  Concord  and  Char- 
lottle  road.  Plans  and  specitications  may 
be  seen  at  the  office  of  Quint  B.  Smith, 
Civil  Engineer,  Concord,  N.  C.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

Cleveland,  O.— Until  11  a.  m.,  Oct.  30,  by 
Julius  C.  Dorn,  County  Clerk,  for  repair- 
ing pavement  on  Wooster  Pike  in  Middle- 
burgh    and    Strongsville    Townships. 

Toledo,  O. — Until  noon,  Oct.  18,  by  Rey- 
nold Voit,  Secy.,  Bd.  Pub.  Service,  for  re- 
paving 19th  St.,  with  either  sheet  asphalt 
or  bitulithic;  also   for  repaving  an  alley. 

Troy,  0.— Until  10  a.  m..  Nov.  12.  by  E. 
E.  Pearson,  County  Auditor,  for  building 
2,800  lin.  ft.  of  macadam  road;  also  for  sub- 
structure on  bridge  and  reinforced  concrete 
culvert.  Work  includes;  5,000  cu.  yds.  earth 
excavation,  28,000  cu.  yds.  rock  excavation, 
2,070  cu.  yds.  masonry,  160  cu.  yds.  rein- 
forced concrete,  3,373  sq.  yds.  macadam, 
360  lin.  ft.  of  piling.  H.  J.  Walker,  County 
Engineer. 

Butler,  Pa.— Until  Oct.  23,  by  State  High- 
way Department.  Harrisburg,  Pa.,  for  con- 
structing 1,370  ft.,  18-ft.  wide,  brick  road 
in    Butler    Borough. 

Harrisburg,  Pa.— Until  Oct.  17,  by  W.  H. 
Lynch,  Commissioner  of  Highways,  for  4 
sections   of   resurfacing,    10,500    sq.    yds.  ' 

Mlllevale,  Pa. — Until  Nov.  5,  by  Borough 
Clerk,    for    paving   and    curbing. 

Philadelphia,  Pa. — Until  noon,  Oct.  21,  by 
George  R.  Stearns.  Director  of  Public 
Works,    for    repaving    streets. 

Scranton,  Pa.— Until  Oct.  22,  by  S.  R. 
Acker,  Director  Pub.  Wks.,  for  grading  Al- 
der St.  and  paving  Irving  Ave.  and  Dix 
Court. 

Sewers. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Jasper,  Ala.— Until  8  p.  m.,  Oct.  21,  by 
Mayor  and  Council  for  construction  of  sani- 
tary sewers. 

Dubuque,  la. — Until  8:30  p.  m.,  Oct.  17, 
by  Edmund  A.  Linelian,  City  Recorder,  for 
constructing  5,398  lin.  ft.  S-in.  tile  pipe 
sewer   and    26    manholes. 

Chicago,  III. — Until  10:15  a.  m.,  Oct.  19. 
by  Board  Local  Improvements,  216  City 
Hall,  for  two  contracts  for  tile  pipe  sewer, 
one  contract  for  brick  sewer;  one  contract 
for  brick  and  tile  sewer,  and  one  contract 
for  system  of  brick  and  tile  pipe  sewers; 
also  three  contracts  for  drains. 

Decatur,  III. — Until  2  p.  m.,  Oct.  17,  by 
Board  Local  Improvements,  for  construction 
of   10-in.    lateral    sewer. 

Quincy,  III. — Until  Oct.  19,  by  Board  Lo- 
cal Improvements,  for  constructing  429  ft. 
of   10-in.   pipe  sewer. 

Aurora,  I nd.— Until  Oct.  21,  by  F.  D. 
Johnson.  City  Clerk,  for  constructing  sewer 
in  District   No.    1. 

Michigan  City,  Ind.— Until  5  p.  rti.,  Oct. 
21,  by  Board  Public  Works,  for  construct- 
ing  10-in.    vitrified    tile  sewer. 

Burlington,  La. — Until  4  p.  m.,  Oct.  21,  by 
J.   F.  Winters,  City  Engineer,   for  construct- 


ing vitrified  pipe  sewers  in  several  alleys. 
Cedar  Rapids,  la. — Until  10  a.  m.,  Oct. 
24,  liy  W.  C  Byers,  Chairman  Pub.  Im- 
provement Committee,  for  constructing  0 
and   S-in.    iiipe   sewers. 

Tecumseh,  IVIich. — Until  1  p.  m.,  Oct.  29, 
by  \V.  J.  .lones.  Clerk  Board  Trustees,  for 
furnishing  all  labor  and  material  for  build- 
ing 1.020  ft.  15-in.,  500  ft.  12-in.,  11,348  ft. 
10-in.,  28.227  ft.  S-in.,  and  14,674  ft.  6-in. 
pipe  sewer.  The  Riggs  &  Sherman  Co., 
Engineers,   Toledo,   O. 

Cioquet,  IVIInn. — Until  noon,  Oct.  19,  by 
Joseph  Loisel,  City  Clerk,  for  construction 
of   sanitary    sewer. 

Virginia,  Minn.— Until  8  p.  m.,  Oct.  22,  by 
Albert  E.  Bickford,  City  Clerk,  for  con- 
structing  sewer  in  District  No.   3  G. 

St.  Paul,  Minn.— Until  2  p.  m.,  Oct.  21,  bv 
R.  L.  Gorman,  Clk.  Bd.  Pub.  Wks.,  for 
constructing  sewer  along  riglit  of  way  of 
"Soo"    Ry.   and    in    Case   St. 

Kansas  City,  Mo. — Until  11  a.  m.,  Oct.  24, 
b\-  K.  .\.  Harper,  City  Engineer,  for  con- 
structing   district    sewers    in    three    districts. 

Albany,  N.  Y.— Until  3  p.  m.,  Oct.  21,  by 
Isidore  Wachsman,  Clk  Bd.  Contract  and 
Supply,  for  constructing  vitrified  pipe  sewer 
in    Bonheim    St. 

Auburn,  N.  Y. — Until  Dec.  3,  by  Board 
Public  Works,  for  constructing  sewers  in 
4th.    5th,    6th  and    7th    wards. 

Enid,  Okla. — Until  noon,  Oct.  IS,  by  E. 
R.  Lee,  Cit>'  Clerk,  for  constructing  3,050 
ft.    of   S-in.    vitrified   pipe   sewer. 

Altoona,    Pa.— Until    6   p.    m.,  Oct.    18,    by 

G.    W.    Kuebler,    Cliairman    Bd.  Pub.    Wks., 

for    constructing    three     sewers  of    a    total 
length   of   2,080   ft. 

Millvale,  Pa. — Until  Nov.  5,  by  Borough 
Clerk,    for   constructing  a   sewer. 

Scranton,  Pa. — Until  11  a.  m.,  Oct.  18,  by 
C.  R.  Acker,  Director  Pub.  Wks.,  for  con- 
struction of  Division   St.   sewer. 

Sherman,  Tex. — Until  Oct.  21,  by  Mayor 
C.  Cra>"croft,  for  constructing  sewer  line  to 
Austin  College.  Work  includes  3,000  lin.  ft. 
of  10-in.  pipe,  1,600  lin.  ft.  of  S-in.  pipe,  750 
lin.  ft  of  6-in.  pipe,  17  manholes  and  one 
flush  tank.  Charles  Haydon  is  City  Engi- 
neer. 


Water  Supply. 


Bids  are  aslied  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Phoenix,  Ariz. — Until  3:30  p.  m.,  Dec.  1, 
(change  of  date)  by  Robt.  Craig,  Superin- 
tendent of  water  works,  for  the  following: 
(1)  Furnishing  material  and  labor  for  com- 
pletion of  contemplated  improvements;  (2) 
Supplying  material  only;  (3)  Necessary 
work  for  installation  of  same.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

Chicago,  III. — Until  10:15  a.  m.,  Oct.  19, 
by  Board  Local  Improvements,  216  City 
Hall,  for  two  contracts  for  laying  water 
supply  pipes,  and  one  contract  for  water 
service  pipes. 

Bicknell,  Ind. — Town  Board  is  reported  to 
be  asking  bids  for  material  and  labor  for 
constructing  combined  water  and  light 
plant. 

Pipestone,  Minn. — See  under  Bids  Asked — 
Buildings. 

Camden,  N.  J. — Until  8  p.  m.,  Dec.  17,  by 
-loseph  Potter,  Chairman  Council  Water 
Committee,  for  improving  the  present  ar- 
tesian water  supply  system  and  adding  to 
the  present  supply  of  17,000,000  gallons  at 
least    5.000,000   gallons   daily. 

Swanton,  O. — Until  noon,  Oct.  21,  by  A. 
B.  Latlirop,  Secy.  Trustees  Public  Affairs, 
for  material  and  labor  for  distribution  sys- 
tem. Approximate  quantities  are  as  fol- 
lows: 113  tons  cast  iron  pipe,  4^4  tons  spe- 
cial castings,  11  valyes,  11  valve  boxes,  12 
hydrants,  laving  5,70'0  ft.  cast  iron  pipe. 
Wm.  G.  Clark,  Engineer,  1050  Spitzer  Bldg., 
Toledo,    O. 

Chilocco,  Okla. — Until  2  p.  m.,  Nov.  7,  by 
Commissioner  of  Indian  Affairs,  Washing- 
ton. D.  C,  for  improving  water  system  at 
Chilocco  School.  Further  information  may 
be  obtained  from  S.  M.  McCowan,  Supt., 
Chilocco.    Okla. 

De  Pere,  Wis. — Until  4  p.  m.,  Oct.  25,  by 
M.  J.  Maes,  City  Clerk,  for  material  and 
labor  for  water  works  extension,  to  include: 
840  ft.  10-in.,  3.200  ft.  S-in..  and  500  ft.  6-ln. 
cast-iron  pipe,  7,500  lbs.  special  castings,  8 
hydrants,   4  valves,  laying  4,600  lin.  ft.  pipe. 


Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arjanged  alphabetically  by 
states: 

New  Boston,  Hi.— Ditch  and  Levee  Work. 
— Until  2  1).  m..  Nov.  7,  by  Commissioners  of 
Bay  Island  Drainage  and  Levee  District  for 
construction  of  five  sections  of  levee  work 
involving  774.900  cu.  yds.  Bids  are  also 
asked  on  two  sections  of  ditch  work  In- 
volving 303,300  cu.  yds.  Harman  Engineer- 
ing  Co..    Peoria,    111.,   are   the   Engineers. 

Detroit,  Mich.— Dredging.— Umii  3  p.  m., 
Nov.  20.  by  Col.  E.  L.  B.  Davis,  U.  S. 
Engrs.,  for  rock  and  earth  excavation  at 
Section    3,    Plan    B,    Detroit,    Mich. 

Long     Prairie,     Minn. — Ditch    Work. — Until 

I  p.  m.,  Oct.  21,  by  Walter  Peltier,  County 
Auditor,    for    constructing  Ditch    No.    19. 

St.  Paul,  Minn. — Dredging. — Until  10  a.  m., 
Oct.  21,  by  E.  G.  Krahmer,  County  Auditor, 
for  iinioving  weeds,  mud,  etc.,  from  three 
lakes.    1:!    acres    in    extent. 

Ortonville,  Minn. — Ditch.— Until  10  a.  m., 
Oct.  21,  by  the  County  Auditor,  for  con- 
structing a  ditch. 

Miscellaneous, 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Kokomo,  Ind. — Electric  Plant. — Until  Nov. 
8,  by  Board  Public  Works,  for  installation 
of  electric  light  plant  and  furnishing  city 
with  electric  lights.  W.  T.  Meek,  City 
Clerk. 

New  Orleans,  La. — Monument. — Until  11 
a.  m.,  Nov.  14,  by  Col.  E.  H.  Ruffner,  U.  S. 
Engrs.,  1539  Louisiana  Ave.,  for  completion 
of  monument  to  memory  of  American  sold- 
iers who  fell  in  the  battle  of  New  Orleans 
at    Chalmette. 

Baltimore,  Md. — Street  Lighting. — Until  11 
a.  m.,  Oct.  23,  by  Robt.  J.  McCuen,  Supt. 
Lamps  and  Lighting,  City  Hall,  for  furnish- 
ing, installing,  equipping,  maintaining  and 
operating  gasoline  or  naphtlia  street  or  out- 
door lamps,  with  the  use  of  incandescent 
mantle  fixtures  for  a  term  of  one,  two, 
three  and  Ave  years,  beginning  March  1, 
1908. 

Salmon  River,  N.  B. — Breakwater  Exten- 
sion. Until  Oct.  26,  by  Fred.  Gelinas,  Secy. 
Dept.  Pub.  Wks.,  Ottawa,  Ont.,  for  con- 
struction   of   breakwater   extension. 

Kansas    City,     Mo. — Tree     Planting. — Until 

II  a.  m.,  Oct.  24,  by  E.  A.  Harper,  City 
Engineer,  for  materials  and  labor  for  plant- 
ing trees  on   a   number  of  streets. 

Brooklyn,  N.  Y. — Wood  Fences. — Until  11 
a.  m..  Oct.  23,  by  Bird  S.  Coler,  Borough 
President,  for  putting  up  1,312  lin.  ft.  of 
6    ft.   higli   board   fence   around   vacant   lots. 

New  York,  N.  Y. — Ferry  House. — Until 
noon.  Oct.  31,  by  J.  .\.  Bensel,  Commissioner 
of  Docks,  Pier  A,  Battery  Pi.,  for  furnish- 
ing labor  and  materials  required  for  prepar- 
ing for  and  building  a  new  ferry  house  for 
the  Staten  Island  ferry,  at  the  Manhattan 
Terminal,  at  the  foot  of  Whitehall  St.,  Bor- 
ough of  Manhattan.  Security  required  Is 
?109,000. 

New  York,  N.  Y.— Train  Signals.— Until  2 
p.  m,,  Oct.  24,  by  James  W.  Stevenson, 
Commissioner  of  Bridges,  13  Park  Row,  for 
the  construction  of  train  spacing  signals  for 
the  elevated  railway  tracks  of  the  Brook- 
lyn  bridge.      Security   required    is    $10,000.     ' 

Atlantic  City,  N.  J.— Boardwalk.— Until  'S 
p.  m.,  Oct.  28,  by  J.  W.  Hackney,  City 
Engineer,  for  construction  of  boardwalk;  to 
be  about  2.920  ft.  in  length  and  to  be  con- 
structed with  a  wood  floor  upon*  wood!  or 
reinforced  concrete  joists  supir-orted  by  re- 
inforced   concrete    girders    and    columns.   .  •  f 

Fort  Schuyler,  N.  Y.— Wharf  Work.^ 
Until  11  a.  m..  Nov.  1.  by  Lieut.  'Ciias.  L: 
Fisher.  Q.  M. .  for  repairing  quartermaster 
wharf.  :.    j    .    .'     -.    ,'jti:.\^' 

Harrisburg,      Pa- — SUsne<^  -Rtfmovak^Until 
Nov.     1.     by     R.     S."   ConkliD,     Coraniis^ioner  : 
State    Department    of    Forestr.v.    for   removal 
of  stone  in  carload  lots. 

Reading.  Pa. — Sufcwav.— Until  Oct.  IS. 
( readxcrtiscment ).  by  Caleb  Weidner.  Cit^' 
Clerk,  for  constructing  subway  and  appur- 
tenances under  P.  &  R.  Ry.  tracks  at  Spring 
St.  All  bids  received  Sept.  25  on  this  work 
were  returned  unopened,.  Elmer  H.  Beard, 
City    Engineer.  ,.■        "'^ 

Dallas,  Tex. — Lock  and  Dam-. — Unti^  nooD, 
Nov.  IS.  by  Capt.  ^W.  P.  Wooten,  U.  S. 
Engrs.,  for  building  locks  and  dams  No.  2 
and    4    on    Trinity.  Riv.r.    Tex.         ....... 

Fort    D.    A.    Russell.    Wyo. — Steel   Fence. — 
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rmil  ll::!0  ».  m,.  Nov.  I,  by  Capt.  V.  K. 
l{iiMsi.'ll.  t'liiiMHuclliiK  Q.  M.,  Olieyfiini', 
Wj'o..  for  furnishing  ^11  material  ami  lal>or 
ro<iuIrtMl  to  ronstrurt  a  stt^t-l  fenci'  for  on- 
rloslnK  qiiarlcrmastri's  con-als,  at  Fori  1'. 
A.     Kuss.-ll,    Wyo. 

Materials.  Machiner.  Sjpplies.Tc3ls  Elc 

l;iil.s  ale  askt'il  (in  lollowiiit;  work,  the 
notes  being  arianged  alphabetically  by 
slates: 

Phoenix,  Arli. — Water  Pipe. — Sec  under 
liicis  Asked  —  Water   Supply. 

Washington,  D.  C. — l^umps.  Cement.  Etc. — 
rmll  lii::;ii  a.  m..  Nov.  S,  by  H.  F.  Hodges, 
(ieneral  Tureliasinj;  Oflieer,  Istiimlan  Canal 
Commission  for  furnishing  under  Circular 
397,  the  following:  Boiler  Feed  Pumps, 
Itow  Hoats,  Whale  Boats,  Wire  Rope,  Port- 
land   Cement,    Rivets,    etc. 

Owosso,  Mich. — Boilers. — Until  Oct.  23,  by 
Hoard  I-*ublie  Works,  for  furnishing:  and  in- 
stalllns  complete  two  Scotch  llarine  boilers 
at  water  wt>rks  plant.  Bids  are  wanted  on 
two  hi'ihMs  of  l.")0  H.-P.  each,  or  two  boilers 
of    Jdii    11. -P.    each. 

Pontiac,  Mich. — Boiler. — Until  noon,  Oct. 
21,  by  H.  G.  Jlormon,  Supt.  Pub.  Wks., 
for  Continental  boiler  of  20O  H.-P.,  with 
Morri.son    suspension    furnaces;    steam    prcs- 

Slire    ICd    lbs. 

Brooklyn,  N.  Y. — Portland  Cement. — Until 
n  a.  m.,  Oct.  ■2?,.  liy  Bird  S.  Coler,  Borough 
President,  for  furnishing  and  delivering  500 
bbls.    Portland    cement. 

New  York,  N.  Y. — Nozzles.  Tools. — Until 
10:30  a.  m..  Oct.  22,  by  Francis  J.  Lantry, 
Fire  Commissioner,  157  E.  67th  St.,  for  fur- 
nisiiing  and  delivering  nozzles,  tools,  etc., 
for   new   fire    boat. 

New  York,  N.  Y. — Broken  Stone,  Screen - 
iiiKs. — Until  3  p.  m.,  Oct.  24,  by  the  Park 
Hoard.  Arsenal  Bldg.,  5th  Ave.  and  64th 
St.,  for  furnishing  and  delivering  1,000  cu. 
yds.  broken  stone  of  trap  rock,  and  5,000 
cu.  yds.  screenings  of  trap  rock  for  parks, 
Borough   of  the   Bronx. 

New  York,  N.  Y. — Electrical  Equipment. — 
Until  2  p.  m.,  Oct.  24,  by  James  W.  Steven- 
son, Commissioner  of  Bridges.  13  Park  Row, 
for  the  electrical  equipment  of  tlie  Univer- 
sitv  Heishls  liridge.  Security  required  is 
J2.H01I. 

Milwaukee,  Wis. — Fire  Hose.— Until  10:30 
a.  m.,  Oct.  22.  by  Charles  .1.  Poetsch,  Chair- 
man Hd.  Pub.  Wks.,  for  furnishing  7,000 
ft..  21,4-in.  lire  hose  and  3,000  ft.  3Mi-in. 
tire    hose. 

CONTRACTS  LET, 

The  following  contracts  have  bo&n  let  re- 
cently: 

Ensley.  Ala. — Storm  Sewers. — C.  M.  Burk- 
halter   &•    Co..    at    $5,500. 

San  Francisco,  Cal. — Paving,  Sewers. — 
lU'pavini^  with  asphaltum  Gilmore  St.,  City 
Street  Improvement  Co..  at  $22,523;  storm 
anil  drainage  sewers  In  Drumm  St.,  J.  A. 
Dowling.  at  $15,875:  storm  sewer  in  Stuart 
St..    Williams   &    Bilser,    at   $5,318. 

Denver,  Colo. — Bridge. — C.  G.  Sheeley, 
Penver.    Oak   St.    bridge,   at   $5,950. 

Washington.  D.  C. — Sewer. — W.  F.  Bren- 
iz.r    Co..    Washington,    at    $11,600. 

Washington,  D.  C. — Canal  Dredges. — New- 
port Ni'ws  Shipbuilding  &  Dr.v  Dock  Co., 
fi    steel    dregdes,    at    $120,000. 

Fort  Dade,  Fla. — Tank  and  Trestle. — R. 
I).  Cole  .Mfg.  Co.,  Newman.  Ga.,  at  $17,854, 
for  steel    lank   and    trestle    for    Fort    Dade. 

Rock  Falls,  ill. — Bridge.— Clinton  Bridge 
&  Iron  Works,  Clinton,  III.,  at  $3,755,  for 
bridge  over  Howland  Creek;  will  have  con- 
crete  noor  and  rest  on   concrete  piers. 

Bloomington,  III. — Railroad  Work. — Fisher 
i?r(ts..  .loliet.  construction  of  Bloomington, 
I'ontiae    &   .loliet   Ry. 

Danville,  III. — Bridge. — .James  Ganon. 
Stony    Creek    bridge,    at    $3,750. 

Bluffton,  Ind. — Road  Work. — Amos  G. 
King,  gnivel  road  in  .lefferson  townsliip.  at 
$S,197  anil  .7.  N.  Neff.  gravel  road  in  Lan- 
caster  township,   at   $7,196. 

Evansvllle,  Ind.  —  Bridges.  —  Bennett 
Whitehead.  3  concrete  bridges  at  $1,365. 
$1,055   and    $1,045. 

Harmon,  III.— Bridge.— W.  H.  Shous, 
Fn^eport.  concrete  substructure  of  a  bridge 
across  Dowd  Creek  at  $782  and  the  Bill- 
mire  Bridge  &  Iron  Co..  Ashton,  the  super- 
structure   at    $1,162. 

Indianapolis,  Ind. — Culverts,  Bridges. — 
Culvert  over  Hlg  Run.  Lawrence  Township. 
W.    C.    Smith,    at   $1,150:    bridge   over   Indian 


Cri  iq<.  Ijiwrence  Township,  Garlleld,  Gi'eor 
*  Co.,  *l,ii95:  bridge  over  Pogues  Run, 
Center    ToH-nship,    Theodore    Frazier,    $6,600. 

Fort  Benjamin  Harrison,  Ind. — Garbage 
Crematory.— Lewis  &  Kitihcn.  1200  Michi- 
gan    Ave.,    Chicago,     III.,    at    $4,200. 

Indianapolis,  Ind. — Paving.  —  lm|)rovemenI 
of  .\larliu\e  ,\ve.,  Marion  Coimly  Conslrue- 
lion  Co.,  at  $2.92  for  asphalt  roadway,  $1 
for  water  connections,  $1  for  sewer  connec- 
tions   and    $5    tor    gas    connections. 

New  Castle,  Ind. — Bridges. — Pan  Ameri- 
can I'.ridMe  Co,  New  Castle,  at  $3,550  for  4 
bridg.'s. 

Portland,  Ind. — Road  work. — Following 
wore  the  low  bicUlers  Oct.  8  for  coimt\' 
road  work,  the  contracts  probably  having 
been  let  to  them:  D.  R.  Williamson  road 
and  J.  W.  Williamson  road,  Scott  &  Sons, 
Fort  Rocovery,  Ind.,  at  $10,380;  Schlecty 
road.  Seott  &  Sons,  Fort  Recovery,  Ind., 
at  $17,468;  Pensinger  road.  Homer  Teeters, 
Portland,  Ind..  at  $4,965;  Strock  road,  Rohr 
&  Rohr,  Ansonia,  O.,  at  $9,570;  Stratton 
road,  George  Weaver,  Como,  Ind.,  at  $13,- 
997;  Swhier  road,  Lawrence  Rook,  Dunkirk. 
Ind..  at  $11,575;  Nixon  road,  Lowry  & 
Manix.  Fort  Recovery,  at  $7,499;  Hawkins 
road,  Scott  &  Sons,  Fort  Recovery,  at  $13.- 
187;  Gagle  road,  Scott  &  Sons,  at  $14,764; 
Glendennlng  road.  Wheat  &  Slsk,  Bearcreek 
Township,  at  $10,500;  Crowell  road,  L.  O. 
Bears  &  Co.,  Geneva,  Ind.,  at  $6,306;  Rogers 
road.  Wheat  &  Slsk.  at  $5,800;  Beals  road, 
Wheat  &  Slsk.  at  $3,800;  Lee  road.  Wheat 
&    Slsk,  at   $4,147. 

Rushville,  Ind. — Pike  Road. — Amos  W. 
Stevens,  at  $4,383.  for  .Tames  A.  Williams 
pike   road. 

Frederick,  Md. — Bridge. — The  Drake  & 
Stratton  Co..  I^liiladelpliia.  substructure  of 
new  bridge  over  Monocacy  River  and  Mc- 
Cllntlc-Marshall  Co.,  Pittsburg,  the  super- 
structure. 

Salem,  Mass. — School  Building.  —  The 
Woodbury  &  Lei,ghton  Co.,  Boston,  new 
High    School    Building. 

Springfield,  Mass. — Bridge. — The  Culgln 
Pace  contracting  Co.,  New  York,  Peconsie 
Ave.    bridge    at    $9,600. 

Mexico  City,  Mex, — Water  Supply. — West- 
Inghouso  Electric  &  Manfg.  Co.,  Pittsburg, 
waterworks  lujmp  stations  operated  ex- 
clusively   \ty    «'lectric   power. 

Stambaugh,  Mich. — Water  Supply. — Chi- 
cago Bridge  &  Iron  Wroks,  Washington 
Heights  Station,  Chicago,  steel  tower  and 
tank    for    water   works    system. 

St.  Joseph,  Mich. — Concrete  Work. — John 
Allmendlnger  at  $13,951,  for  retaining  walls 
and  concrete  abutments  to  new  Wayne  St. 
\  i;i(liu-t. 

Mankato,  Minn. — Sewer. — C.  M.  Masters 
foi-   extension    of   sewer   on    Bradley    St. 

St.  Paul,  Minn. — Sewer. — O'Nell  &  Preston 
at    $5,357.    for  sewer    in   Goft   Ave. 

Two  Harbors,  Minn. — Bridge. — N.  Free- 
berg,  Concrete  bridge  on  Cedar  St.,  at 
$4,730. 

Kansas  City.  Mo. — Railroad  Work. — The 
Lantry  Contracting  Co..  Kansas  City.  2,000 
ft.  tunnel  into  Duluth.  Minn.,  for  Wiscon- 
sin Central  R.  R..  and  the  ballasting  of 
the  Tidewater  R.  R.  This  work  will  re- 
quire 1,200,000  yds.  of  ballast.  Contract 
lirlce    is    three-fourths   of  a   million    dollars. 

Portsmouth,  N.  H.— Power  Plant.— C.  M. 
Leaeh.  Na\\'  Yard.  Boston.  Mass..  power 
houK.'  at    the   naval  .■■tation  at  $41,363. 

Monett.  Mo. — Sewer  System. — J.  J.  Dun- 
negan.  Sliennndoah,  la.,  at  $51,988,  for  sewer 
system    including    laying   9    miles   of  pipe. 

St.  Joseph,  Mo. — Sewer. — Hartman  Bridge 
&   Construction    Co..   at   $3,260. 

Aurora,  Neb. — Sewer. — Municipal  Con- 
struction   Co.    Kansas    City.    Mo.,    at    $8,725. 

Fort  Hancock,  N.  J. — Water  Supply. — 
Hungerford  &  Terrv.  Pennsylvania  Bldg., 
Phlladelpliia.    filtration    plant    at    $6,520. 

Carlsbad.  N.  M.— Bridge.— Bruce  &  Witt. 
reinfoT-ced  concrete  bridge.  214  ft.  in  length 
an<l    21    ft.    in    width. 

Rochester,  N.  Y, — Park  Iniprovement. — 
11.  N.  Cowles.  sewers,  walks  and  grading 
part   of  Driving   Park  tract  at    $19,932. 

Mount  Morris,  N.  Y. — Road  Work. — Mc- 
Carthy *  Simerson.  at  $3,625.  for  .Macadam- 
izing .Main   SI. 

Marion,  O.— Road  Work.— Brady  &  O'Con- 
nel.  ai  $3.8110.  for  constructing  White  Oaks 
road. 

Newark,  O.— Sewers.— S.  J.  White  at  $1.20 
per  fl.  for  sewer  In  Union  St.;  Frank  Kin- 
ney at    96  cts.    per  ft.,   for  sewer   in    llth   St. 

Reading  (P.  O.  Cincinnati),  O. — Road 
Work.— M.    G.    Roth.    Reading,    at    $9,837    for 


si'weiiiig,    macadamizing,    etc.,    on    Vine    St. 

Akron,  O.— Sewer.— E.  McShaffrev,  storm 
water    sewer   In    High,    Long   and    Yale    Sl»., 

at    $1,518. 

Toledo,  O. — Bridge. — The  Toledo  Massilon 
Bildge  Co..  1.2UU  ft.  Iron  bridge  over  thi,- 
.M.iuniei-     River    at    Damascus    Landing,    at 

$65,000. 

Reading,  Pa. — Grading. — James  O'Rourke, 
at    $1.';94.    for  grading   .Mineral  .Spring  road. 

Wilkes- Barre,  Pa. — Rosser  &  Hawkins,. 
Kingston,  Pa.,  for  laying  sewers  In  N. 
Washington  St.,  Auburn  St.,  and  School 
House    Lane. 

No.  Wilkes- Barre,  Pa.— Sewers.— Rosser 
*  Ihukiiis.  Kingston,  laying  sewers  In  No. 
Washington.  Auburn  St.,  and  Schwjl  House 
Lane,  and  George  ilcAlarney,  No.  Wilkes- 
Barre.    foi    furnishing    necessarv   sewer  pipe. 

Fort  Worth,  Texas. — Ritilroad  Work.^ 
The  Sunderman-Dolson  Co.,  Houston,  grad- 
ing the  Fort  Worth,  Weatherford,  Mineral 
Wells    Electric   R.   R. 

Coatesviile,  Pa. — Grading.  Bridge  Work. — 
\\  illauer  A:  Co..  Pottsiown.  Pa.,  for  grad- 
ing, for  change  in  alignment  of  about  ^4 
mile  of  Wilmington  &  Northern  R.  R. 
(Reading)  at  Coatesviile;  also  for  masonr>- 
for  double  track,  4-span,  250-ft.  long  rail- 
road bridge.  Contract  for  bridge  superstruc- 
ture  was   let  to  L.    F.   Shoemaker  &   Co. 

Galveston,  Tex.— Jetty  Work.— Charles 
Clarke  &  Co.,  Galveston,  for  jetty  exten- 
sion and  repair  work  at  this  harbor  for  U. 
S.  Government.  The  i>ld  was  $3.09  per  ton 
for  the  north  Jetty,  and  $3.64  for  the  south 
jetty.  The  following  approximate  quanti-' 
ties  are  to  be  used  for  the  south  jetty: 
Apron,  10,000  tons;  core.  36,000  tons;  slopes 
below  fifteen  feet  of  water,  12.000  tons; 
slopes  above  fifteen  feet  of  water.  16,000 
tons;  crest,  10,000  tons.  For  the  north  jettv 
repairs,  20,000  tons  of  rip  rap  from  one-man 
stone    to    one-half   ton. 

Amarillo,  Tex. — Railroad  Work. — Dalhof 
Construction  Co..  Little  Rock,  Ark.,  for  22 
miles  of  reconstruction  work  on  C,  R.  I.  & 
P.  Ry.  cut  off  from  Amarillo  to  Tucumcari, 
N.   Mex. 

Parkersburg,         W.         Va.— Manufacturing 

Plant. — J.  S.  Higgs,  Parkersburg,  new  plant 
of   the   Meyercord-Carter  Co.,  at   $27,250. 

Morgantown,  W.  Va. — Culvert,  Fill. — 
Ze\  el.\ -Casto  Construction  Co..  at  $18,123, 
for  culvert  and   fill  over  Deep  Hollow. 

Richford,  Vt. — Bridge  Abutments. — Sweat- 
Comings  Co.,  at  $1,000,  for  concrete  abut- 
ments   for   bridge   at  Main    St. 

La  Crosse,  Wis. — Sewer. — Thill  &  Lapitz, 
Ijx   Crosse,    for  seven    blocks  of  sewer. 

Whitehall,  Wis. — Sewer. — Thill  &  Lapitz. 
La  Crosse,  for  constructing  three  blocks  of 
sewer. 

PROJECTED   WORK. 

Railroads- 
Items   Arranged  Alphabetically  by   Statea. 

Attalla.  Ala. — Alabama  Nortlieastern  Ry. 
Co..  rrci-ntly  inoorporated,  will  have  main 
ofticos  at  this  place.  As  projected  the  road 
i.s  to  be  built  from  Gadsden  to  the  Tennes- 
see River  at  Tuscumbia.  S.  E.  Gardner, 
T^audersville.  Ala.,  is  President  and  H.  L. 
Iluiitt'r,    Falkville.    Ala.,    is   Secretar>-. 

Little  Rock,  Ark. — Local  press  reports 
quckte  W.  M.  W'hitenton,  General  Superin- 
tendent of  Choctaw  Division.  C  R.  I.  &  F. 
Ry..  as  stating  that  extensive  improvements 
are  to  he  made  to  the  lines  in  Alabama  and 
Louisiana.  These  include  the  expenditure 
of  ahoiii  $1,000,000  in  Little  Rock.  J300.000at 
Winnficld,  in  yard  and  roundhouse  construc- 
tion, and  a  like  sum  at  El  Dorado.  Exten- 
sive hallastinK  is  also  planned,  and  the  con- 
struction of  a  new  line  through  Eunice,  La.» 
to  afTord  a  connection  with  New  Orleans,  is 
\mder  way.  .1.  M.  Stark.  Little  Rock.  Ark., 
is    Priiuipal    A.'ssislant    Engrineer. 

Pine  Bluff,  Ark. — Location  surveys  are 
stated  to  have  been  completed  from  this 
place  to  DeValls  Hluff  and  Lonoke  for  the 
projected  Pine  Pluff  North  &  South  R.  R. 
Ripht  of  way  has  been  secured.  Thos.  A. 
Hell.  St.  Louis.  Mo.,  was  in  charge  of  the 
enKiiU't'ring  work. 

Auburn,  Ca!. — Southern  Pacific  Ry.  has 
opened  right-of-way  office  here  and  has 
established  engineering  force  in  this  city. 
with  the  object,  it  is  thought,  of  making  a 
cut  off  from  I>oomis  to  Bowman,  thus  doing 
away    with    tlie    Penryn    grade. 

Oakland,  Cal. — Plans  are  reported  to  have 
ln't-n  coni]Meted  by  Southern  Pacific  Ry.  en- 
gineers   for    the    extension    of    the    local    and 
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suburban  service  to  na\  ward  in  connec- 
tion with  tlie  electrization  ot  its  steam 
roads.  A  double  track  road  will  be  con- 
structed. A.  H.  Babock,  San  Francisco, 
Cal.,   Is  Electrical  Engineer,   S.   P.    Ry. 

Suisun,  Cal. — Vallejo  &  Northern  Ry.  has 
now  secured  a  complete  right-of-way 
through  American  Canyon. 

Evansville.  Ind. — Carter  Construction  Co., 
\\  alinscidler  Bklf?..  which  has  contract  for 
building  the  Chicago.  Indianapolis  &  Evans- 
ville R.  R.,  is  stated  to  have  let  contract 
for  10,000  tons  of  rails,  to  be  jised  on  the 
road.  The  road  as  projected  is  to  start  at 
Indiana  Harbor  and  will  pass  through  In- 
dianapolis and  on  through  the  coal  fields  in 
Central    and    Southern    Indiana. 

Bartlesviile,  Ind.  T. — Surveys  have  been 
made,  right-of-way  secured  and  work  will 
be  started  soon,  it  is  said,  on  the  construc- 
tion of  the  St.  Louis,  Bartlesviile  &  Pacific 
R.  R.  The  line  is  to  run  from  Webb  City, 
Mo.,  through  the  Quapaw  Nation  to  Bar- 
tlesviile, through  the  Osage  reservation  to 
Pond  Creek,  Okla.,  where  connection  is  to 
be  made  with  the  Rock  Island  system.  Con- 
nection probably  will  also  be  made  with  the 
Kansas  City,  Mexico  &  Orient  R.  R.  Frank 
M.  Oveplass,  Bartlesviile,  Ind.  T.,  is  Presi- 
dent. 

Kansas  City,  Kan. — The  Gulf  Short  Line 
Ry.  Co.,  to  build  from  Kansas  City,  Kan., 
to  Post  Lavaca,  Tex.,  capitalized  at  $36,- 
000.000,  estimated  length,  1,500  miles,  in- 
cluding branches,  lias  been  chartered.  The 
incorporators  are:  J.  P.  Byrne  and  Louis  E. 
Potts  of  Oklahoma  City;  Fred  A.  Jeran.  La 
.iunta.  Col. :  Charles  F.  Bridge  and  Joseph 
Ragsdale.  Topeka.  Kan.  Offices  of  the  com- 
pany will  be  at  Kansas  City,  Kan.,  and  Ok- 
la hom.a    City. 

Hopkinsville,  Ky. —  Advices  from  this 
place  quote  E.  C.  Weston,  General  Manager 
of  the  Cairo  .&  Tennessee  River  R.  R.,  as 
stating  that  the  contract  for  108  miles  of 
the  line — from  Wickliffe  to  Hopkinsville — 
has  been  let  and  that  construction  work 
will  be  started  by  tlie  end  of  October.  As 
projected  the  road  is  to  run  from  Wickliffe 
to   Bristol.   Tenn.,   a   distance  of  425   miles. 

Grand  Forks,  N.  Dak. — C.  H.  McFarlane, 
St.  Paul.  Minn.,  has  completed  surveys  for 
line  of  North  Dakota  Ry.  from  Edinburg  to 
the  Portland  cement  mines,  a  distance  of  21 
miles.  It  is  planned  to  have  much  of  the 
grading   done   this   fall. 

Brookings,  S.  Dak. — Brookings  &  Sioux 
Falls  Ry.  Cf.  is  having  sui-veys  made  for  its 
projected    line. 

Harrlsburg,  Pa. — Governor  Stuart  has  ap- 
proved the  charter  application  of  the  Mingo 
&  Monongahela  R.  R.  Co.  to  build  a  12- 
mile  line  in  Washington  County,  to  connect 
the  Baltimore  &  Ohio  and  Pennsylvania 
lines. 

Philadelphia,  Pa. — Philadelphia  Subway 
Terminal  Ry.  Co.  will  probably  at  once  ask 
City  Council  for  franchise.  The  company 
proposes  to  construct  a  subway  for  railroad 
purposes  in  Broad  St..  from  the  north  side 
of  Filbert  St.  to  a  point  near  North  Phila- 
delphia Station,  where  it  will  connect  with 
the  Pennsylvania's  Germantown  and  Chest- 
nut Hill  branch.  Those  interested  are: 
George  W.  Goddard,  Torresdale,  President: 
Montgomery  Harris,  326  West  Willow  Grove 
Ave.,  Germantown:  Charles  Willing,  Mont- 
gomery   Ave.,    Chestnut    Hill,    directors. 

Pulaski,  Tenn. — Citizens  of  this  place  and 
Ijawrenceburg.  Tenn.,  are  considering  advis- 
ability of  building  a  railroad  from  either 
Cornersville  or  Elkton  westward  to  Bolivar, 
Tenn.,  there  to  connect  with  either  the 
Southern  or  the  Illinois  Central.  J.  H. 
Ragsdale.  Pulaski,  and  R.  H.  Harvey.  Law- 
renceburg,    are   the    Promotion   Committee. 

Flodada,  Tex. — Preliminary  surveys  are 
to  be  started  at  once  for  a  route  for  the 
Liana  Estacodo  R.  R.,  which  is  to  be  built 
from  this  place  to  some  point  on  the  Santa 
Fe.,  northwest  from  here,  and  probably  on 
to  some  connection  with  the  Rock  Island 
system.     W.  W.   Massie   is  President. 

Sherman,  Tex. — Advices  from  this  city 
state  that  surveys  are  now  under  way  for 
the  establishment  of  permanent  lines  for 
the  extension  of  the  Missouri.  Oklahoma  & 
Gulf  Ry.  into  Texas.  H.  S.  Moore.  Musko- 
gee.  Ind.    T.,    is    Chief  Engineer. 

San  Antonio,  Tex. — A  new  road  to  the 
Rio  Grande  is  to  be  chartered  by  Col.  Uriah 
Lott.  The  road  will  be  known  as  the  San 
Antonio-Mexico  Ry.  The  charter  will  call 
for  the  construction  of  560  miles  of  road, 
with  tlie  main  line  extending  from  San  An- 
tonio to  a  point  near  Brazos  Santiago.  The 
surA"ey   is  to  begin  at  once. 


Electric  Railways- 


Hems    Arianged    Alphabetically    by    States. 

Geneva,  Ala. — Electric  railway  is  to  be 
built  between  this  place  and  Dothan,  it  is 
announced.  Richard  Tillis,  Montgomery, 
Ala. 

Eureka  Springs,  Ark. — Citizens  Electric 
t^o..  owners  of  local  street  railways  and 
electric  plant,  has  been  sold  to  Fort  Smith 
parties,  who  will  expend  $600,000  for  im- 
provements. The  electric  line  will  be  ex- 
tended for  9  miles  and  an  amusement  park 
built.  George  Sengel,  Fort  Smith,  Ark.,  is 
President. 

Chico,  Cal. — D.  II.  Brammer,  Paradise, 
Cal.,  Is  promoting  project  to  electrize  the 
Butte  County  R.  R.   from  Chico  to  Paradise. 

San  Diego,  Cal. — Los  Angeles  &  San  Die- 
go Beach  Ry.  is  to  be  extended  2  miles  to 
San    Diego    marine    biological    station. 

Jacksonville,  Fla. — Jacksonville  Electric 
Co.  has  been  granted  franchise  to  extend 
its    tracks    in    Lincoln   Ave. 

Macon,  Ga. — Macon  Railway  &  Light  Co. 
proposes  to  extend  its  line  on  Columbus 
Road. 

Tampa,  Fla. — Tampa  &  Sulphur  Springs 
Co.  Is  to  increase  capital  stock  from  $100,- 
000  to  $300,000.  Company  proposes  to  build 
a  line  to  West  Tampa,  constructing  a  steel 
bridge    at    Ross    Ave. 

Burlington,  la. — Advices  from  this  place 
state  It  is  probable  that  Rock  Island  South- 
ern Interurhan  Ry.  will  extend  its  line  be- 
tween Monmoutli  and  Galesburg,  III.,  to  this 
place    next   spring. 

Davenport,  la. — Nearly  all  of  the  right-of- 
way  has  been  secured  for  a  new  interurban 
line  from  Davenport  to  Dubuque  by  way  of 
Maquoketa.  It  is  probable  that  construction 
work  will  i>e  started  in  the  spring.  O.  Mc- 
Caffrey,  ilaquoketa,   la.,   is  interested. 

Marshalltown,  la. — Business  men  of  this 
place  have  agreed  to  subscribe  $25,000  for 
the  Welhourne  interurban  project,  promoted 
by    Hamilton    Browne. 

Boone,  la. — Boone,  Webster  City  &  North- 
ern Interurban  Ry.  Co.  Is  to  be  incorporated 
shortly  and  proposes  to  have  a  line  In 
operation  within  anotlier  year  between 
Boone  and  Web.ster  City,  31  miles.  J.  S. 
Crooks,  Boone,  la.,  is  Secretary  of  the  com- 
pany, which  Is  to  be  Incorporated  with 
$600,000    capital    stock. 

Chicago,  III. — Western  Illinois  Traction 
Co.,  capitalized  at  $100,000,  has  been  Incor- 
porated and  proposes  to  construct  a  line 
from  Lyons  to  Aurora.  Headquarters  are 
In  Chicago  and  M.  M.  Miller,  Edmund  J. 
Schmidt  and  Wm.  Klein  are  directors. 

Joliet,  III.— Messrs.  H.  A..  F.  E.  and  Lee 
D.  Fisher,  of  Joliet,  111.,  have  secured  con- 
trol of  the  Bloomington.  Pontiac  &  Joliet. 
already  In  operation  between  Pontiac  and 
Dwight.  and  will,  it  is  said,  complete  the 
road    to    Bloomington    and    Joliet. 

Evansville,  Ind. — Evansville,  Petersburg  & 
VIncennes  R.  R.  Co.,  recentl.v  incorporated, 
to  build  an  interurban  line  through  Peters- 
burg to  Evansville,  has  already  secured  11 
miles  of  the  right-of-way.  The  whole  route 
lias  been  surveyed  and  it  is  said  that  active 
construction  work  will  be  started  In  the 
spring  F.  W.  Cook  and  T.  M.  Honeywell, 
E\ansville.   are    interested. 

Decatur,  Ind. — Fort  Wayne  &  Springfield 
Ry.  Co.,  A.  W.  Fishbaugh.  Chief  Engineer, 
may  extend  its  trolley  line  south  to  Berne 
next    year. 

Muskogee,  Ind.  T. — Falls  Construction  Co., 
capitalized  at  $2,500,000,  has  been  incorpor- 
ated by  S.  M.  Rutherfords.  E.  A.  Hill.  J.  M. 
Brogan  and  Ira  L.  Reeves,  all  of  Muskogee, 
for  building  an  electric  line  for  the  Musko- 
gee Navigation  Co.  from  Muskogee  to  Fort 
Smith. 

Owensville,  Ky. —  Kaufman-Shaw  Con 
struction  Co.,  Dayton.  O.,  proposes  to  build 
an  electric  railroad  from  Salt  Lick  to  Car- 
lisle via  Owlngsvllle  and  Sharpsburg,  a  dis- 
tance  of   30    miles. 

Moorhead,  Minn. — Work  is  to  be  started 
sliortly.  It  is  said,  on  the  construction  of 
the  line  of  the  Northwestern  Interurban 
Electric  Ry.  Co.  At  a  meeting  in  this  city 
recentlv  Thos.  T.  Bubb  was  elected  Presi- 
dent  and    Chief   Engineer. 

Columbus,  O. — Ohio  &  Southern  Traction 
Co.  has  increased  its  capital  stock  from  $75,- 
000   to  $90,000. 

Humboldt,  Tenn. — Ordinance  is  before  City 
Council  asking  for  franchise  in  this  city  for 
an    electric,    which    it    Is    proposed    to    build 


from  this  iilace  to  Dyer.sburg.  Col.  T.  H. 
Uungall.  Humboldt,  is  promoting  the  project. 
Houston,  Tex. — Houston  Electric  Co.  is 
said  to  be  planning  to  extend  its  street  car 
-system  to  Harrisburg,  5  miles  distant. 

Fond  du  Lac,  Wis. — Western  Engineering 
Co.,  Milwaukee,  Wis.,  Is  stated  to  be  mak- 
ing surveys  for  a  route  for  the  Milwaukee 
&  Fox  River   Ry. 

Sewers. 

Items   Arranged   Alphabetically   by    State*. 

Birmingham,  Ala. — Jefferson  County  Sani- 
tary Commission,  R.  B.  Smyer,  Secy.,  will 
build  additional  septic  tanks  for  Village 
Creek    s.wstem. 

Alamosa,  Colo. — Town  Board  has  passed 
ordinance  to  put  in  $40,000  sewer  system. 
Bids  are   to  be  asked  at  once,   it   is  said. 

Covington,  Ga. — Plans  and  specifications 
have  been  made  for  sewer  and  water  sys- 
tems for  this  place.  A  $55,000  bond  issue 
for  the  work  was  voted  Oct.  9.  J.  B.  Mc- 
Crary,    Atlanta,    Ga.,    is    Engineer. 

Springfield,  III. — Board  Local  Improve- 
ments is  considering  construction  of  sewers 
in  North  Grand  Ave.,  Osborne  Ave.,  Miller 
.St.   and    Brown   St. 

Pauls  Valley,  Ind.  T. — A  $45,000  bond  is- 
sue for  constructing  sewers  and  water  works 
lias    been    voted. 

Wellington,  Kan. — Surveys  have  been  made 

for    s>:wer   system. 

Howell,  Mich. — Issuance  of  $25,000  of  bonds 
for    building    sewer    system    will    be    again 

voted  upon. 

St.  Paul,  Minn. — Board  of  Public  Works 
rejected  bids  for  constructing  Cass  St. 
.sewer.  Estimated  cost  is  $10,140  and  lowest 
bid   exceeded    this    by   $2,260. 

Richmond,  Mo. — Special  election  is  to  be 
held  Nov.  5  to  vote  on  establishing  sewer 
system. 

Lancaster,  N.  Y. — Site  has'  been  pur- 
chased on  which  to  erect  a  $20,000  sewage 
disposal   plant. 

Enid,  Okla. — Bond  issue  for  $285,000  for 
storm  sewer  construction  has  been  voted. 
Also   bond   Issue   for   $10,000    for   septic  tank. 

Springfield,  O. — Board  Public  Service  will 
shortly  ask  for  bids  for  the  construction  of 
the  high  level  intercepting  sewer.  Estimat- 
ed  cost    is   $92,000. 

Chambersburg,  Pa. — Citizens  will  vote  at 
November  election  on  Issuance  of  $90,000  of 
bonds   for   building  sewer  system. 

Kane,  Pa. — State  Health  Department  has 
granted  permit  to  this  Borough  suggesting 
joint  sewage  dlspo-sal  works  with  private 
company  operating  In   suburbs. 

East  McKeesport,  Pa. — Joint  study  of 
sewage  problems  for  chain  of  boroughs  in 
lower  Turtle  Creek  Valley  has  been  sug- 
gested   by    State    Health    Department. 

Reading,  Pa. — Sewers  to  cost  $90,000  are 
to   be   constructed  in   District  No.    12. 

Scranton,  Pa. —  Construction  of  sewage 
plant  in   10th   ward   is  under  consideration. 

Carlisle,  Pa. — Borough  Council  has  accept- 
ed plans  of  T.  Chilkley  Halton.  Consulting 
Engineer.  Wilmington.  Del.,  for  sewer  sys- 
tem and  disposal  plant  for  this  place.  The 
system  will  cost  about  $148,676.  D.  Edward 
Brindle  Is   Burgess. 

Harrisburg,  Pa. — C.  F.  Hessenberger.  Har- 
risburg. at  $11,000,  was  low  bidder  for  first 
section  of  sew^ers  at  State  Sanitarium  at 
Mont  Alto. 

Kaye,  Pa. — Construction  of  new  sewers  is? 
jiroposeil. 

Chambersburg,  Pa. — A  $90,000  bond  issue 
for  constructing  sewers  is  to  be  voted  on. 

Scalp  Level,  Pa. — Town  is  to  construct  a 
$2,500  sewer. 

Huron,  S.  Dak. — Plans  for  new  sewer  sys- 
tem are   reported   to  be  completed. 

Denton.  Tex. — Council  has  granted  Col.  M. 
I'.    Kell<-\'  franchise  for  sewer  system. 

Beeville,  Tex. — Construction  of  2-in.  sewer 
in   Washington   St.    is  proposed. 

Logan,  Utah. — Installation  of  sewer  s>-s- 
tem  for  this  place   is  under  consideration. 

Water  Supply. 

Items   Arranged   Alphabetically   by   States. 

Grand  Junction,  Colo. —  .Special  election 
will  be  held  Nov.  2  to  vote  on  issue  of  $75,- 
000  aduitlonal  bonds  for  mountain  water 
supply    s>stem. 

Anamosa,  la. — Election  will  be  held  Oct. 
28  to  vote  on  municipal  water  works.  A 
$30,000    bonds   issue    will    be   voted  on. 

Anna,    III. — Anna   Water   Works   Co.,    capi- 
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Solving  Sewer  Problems 

In  any  sewer  system,  larj,'c  or  small,  obstructions  and  stoppages  are  bound  to  occur. 
A  comparatively  small  obstruction  may  cause  an  aggravatins;;  amount  of  work  and  unneces- 
sarj'  expense,  simply  because  one  is  without  the  proper  tools  to  get  right  at  the  trouble 
at  once. 

Sewer  superintendents  all  over  this  country  are  solving  this  problem  and  demonstrat- 
ing to  their  perfect  satisfaction  that  thev  can  bv  the  use  of 

FELTON  IMPROVED  COUPLINGS 

the  best  and  most  appropriate  couplings  for  connecting  sewer  rods,  ever  put  on  the  market, 
quickly  remove  all  ordinary  obstructions,  and  very  much  simplify  maintenance  and  cleaning 
sewer  systems. 

In  connection  with  the  couplings  we  manufacture  a  line  of  sewer  cleaning  tools. 
Every  tool  is  made  for  a  particular  use,  and,  together  with  the  couplings,  make  the  most 
complete  sewer  cleaning  outfit  which  it  is  possible  to  obtain.  If  you  would  like  to  see  the 
tools  and  get  all  the  information — send  for  our  little  booklet.     It  will  prove  highly  interesting. 


146   Pearl  Street 


HAROLD  L.  BOND  COMPANY, 


LONQ  DISTANCE  TBLEPHONB 


BOSTON,  MASS. 


lalized    at     $14,000,     has    been     incorpoi-ated. 
Oeorge   Safrod   is   interested. 

East  Chicago,  Ind. — East  Ciiicago  &  Indi- 
ana Harbor  Water  Co.  lias  been  incorpor- 
ated by  H.  R.  Pliillips  and  otliers.  Capital 
stocl<    is    $S,OOD. 

Wabash,  Ind. — City  Council  at  next  ses- 
.•<lon  will  probably  grant  franchise  to  Wa- 
bash Water  Co.,  owned  by  First  National 
Bank  of  New  York  City. 

Kenner,  La. — Kenner  Ice  &  Cold  Storage 
Co.,  capitalized  at  $25,000,  may  construct 
water  works  here.  Edw.  Stoulig  is  Presi- 
dent. 

Clinton,  Mich. — Town  has  voted  to  raise 
$.13,000   for    nre   protection   system. 

Enid,  Okla. — City  has  voted  to  issue  $15,- 
1100  of  bonds   for  water  main  extensions. 

Stillwater,  Okla. — D.  B.  Merry,  Sanitary 
lOngineer,  Winfield,  Kan.,  has  made  prelim- 
inary estimate.^  for  extension  of  city  water 
works. 

Scranton,  Pa. — Ordinance  is  again  before 
Cilv  Council  to  grant  City  Water  Co.  fran- 
chise to  furnish  water  to  residents  of  this 
city. 

Bristol,  Tenn. — Council  has  voted  to  issue 
$15,001)    additional    water    bonds. 

Palestine,  Tex. — Plant,  equipmei*  and 
privileges  of  Palestine  Water  Works  Co. 
has   been  sold  to  Thomas  Cronin. 

Brooklyn,  Wis. — Citizens  voted  against  is- 
suinK   bonds    tor   installing   water  works. 

Glovergap,  W.  Va. — Baltimore  &  Ohio  R. 
K  is  to  construct  reservoir  at  this  place,  at 
a  cost  of  $17,000.  A.  M.  Kinsman,  Balti- 
more, Md.,  Is  Engineer  of  Construction,  B.  & 
O.   R.    R. 

De  Forest,  Wis.— This  place  has  voted  to 
Install  water  works. 

De  Pere,  Wis.— A  $60,000  bond  issue  for 
water   works    extension    Is  proposed. 

Sheboygan,  Wis. — Ordinance  has  been  t)e- 
forc  council  provliling  for  bond  issue  to  allow 
of  taking  over  local  plant  on  Jan.  1. 

Clinton,  Ont.— A  $52,000  bond  Issue  for  es- 
tablishing water  works  has  been  voted. 
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PROPOSALS     FOR     WATER     PIPE. 

Office  of  the  Superintendent  of  the  Water 
Department  of  the  City  of  Phoenix,  .\rlz., 
September  25,   1907. 

Separate  bids  Will  be  rccidved  by  the  Su- 
perintendent of  the  Water  Works  of  the 
City  of  Phoenix.  Arizona,  at  the  office  of 
the  said  Sujierintendent,  up  until  3:30  p 
ni.,    of  December   1.    1907,    for  the  following: 

1.  Furnishing  all  material  and  labor  for 
the  completion  of  contemplalod  improve- 
ments. 

2.  ,  Supplying   material    only. 

3.  Necessary  work  for  the  Installation  of 
the   same. 

Speclflcatlons  can  be  obtained,  uiK>n  appli- 
cation, from  the  Superintendent,  at  City 
Hall,   Phoenix,  Arizona. 

A   certified   check  for  five   per  cent   of   th.- 


amount  of  the  bid,  made  payable  to  Frank 
Thomas,  Recorder  for  the  City  of  Phoenix, 
is  to  accompany  each  proposal,  to  be  held 
as  a  guarantee  that  a  contract  with  bond 
approved  by  him  will  be  entered  into  by 
the  party  whose  bid  is  accepted,  in  accord- 
ance  with   the    terms   of   the   said   bid. 

Tlie   Superintendent   reser\'es   the   right   to 
reject  any  or  all  bids,  in  wliole  or  in  part. 

ROBT.    CRAIG, 
16-3t  Superintendent. 


PUBLIC  ROADS. 

Concord,    N.    C. 

The  Board  of  Commissioners  for  the 
County  of  Cabarrus  will  receive  sealed  bids 
up  to  noon,  October  24th,  1907,  at  Concord, 
N.  C,  for  grading  and  macadamizing  about 
ten  miles  of  public  road  from  Concord  to 
Kann.apolis,  also  about  one  mile  on  Concord 
and  Charlotte  road.  Plans  and  specifications 
may  bo  seen  at  the  office  of  Quint  E.  Smith. 
Civil   Engineer,    Concord,   N.    C. 

16-2t  JOHN  A.  CLINE, 

Chairman  County  Commissioners. 


WATER-WORKS. 

Hundred.    W.    Va. 
Proposals    are    wanted    for    putting    in     a 
water  system;   supply  from  tanks  at  an  ele- 
vation   of    about    350    ft        Estimated     cost. 
$10,000.  F.   M.   KEARNS.  M.   D., 

15tf  Council   Comtnittee. 


,4%  A  Painting  and  Whitewashing 

Machine 
DOES  tHE  WORK  OF  20  MEN 

%\-ith  brushes,  antl  does  it  better.    Send 
for  Catalogue  which  is  free. 

J.  A.  DEL  SOUR.  106  FaltoD  St..  New  York.  N.  Y. 


October  i6.  iQO". 
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WANTS 

Undisplayed  Cards  under 
this    heading    cost   only 

One  Cent  a  Word 

Displayed  $1.00  an  Inch. 


TECHNICAL  MEN,  superintendents 
engineers  and  draftsmen.  Openings  in  all 
parts  of  the  world  at  the  highest  possible 
salaries.  Write  us  today  of  your  experience. 
Hapgoods,  306  Broadway,  New  York  City, 
or  Suite  1012  Hartford  Building,  Chicago. 


The    Engineering    Agency    Bulletin,   pub- 
lished every  week,  contains  a  list  of   posi- 
tions   for   Engineers,    Draftsmen,    Instru- 
mentmen,    etc.,    etc.,    that    are   positively 
vacant  at  the  time   you  receive   it. 
Send  for  sample  copy. 
THE  ENGINEERING   AGENCY, 
Monadnock  Block,  Chicago 
Established  1893 


WANTE7D — Position  witli  construction  con- 
tractors in  or  around  New  York  City.  Con- 
crete work  preferred.  At  present  chief 
clerk  and  assistant  engineer  in  construction 
department  of  a  large  corporation.  Have 
had  five  years'  experience  in  handling 
men  and  am  familiar  with  modern  cost- 
keeping  methods.  Address  "H.  B.,"  care 
of  Engineering-Contracting,  355  Dearborn 
St..   Chicago. 

WANTED — Map  Draftsman  —  East  —  Large 
collieries  company  wants  to  employ  first- 
class  map  draftsman  who  is  experienced 
in  collecting  the  data  for  maps,  both  from 
engineers'  notes  and  other  maps;  should 
also  be  first-class  letterer.  Salary.  $125 
per  month  for  the  right  man.  W  8301,  En- 
gineering   Agency.    Chicago. 

WANTED — Position  as  manager,  superin- 
tendent, or  chief  engineer  with  railway 
company  or  general  contractors,  by  civil 
engineer  of  20  years'  broad  experience. 
Short  line  preferred.  Can  show  results. 
Two  years  present  position  as  manager 
short  line.  Wish  change  of  location.  Ad- 
dress "E.  O.."  care  Engineering-Contract- 
ing. 355  Dearborn  St.,  Chicago,  111.  14tf 

WANTED — Information  regarding  process 
of  manufacture  and  machinery  required  in 
every  important  industry:  also  reliable 
data  on  methods  of  building.  American 
Appraisal  Co.,  Public  Service  Bldg..  Mil- 
waukee,   Wis. 


WANTED — Graduate  civil  engineer,  expert 
on  design  and  construction  of  subways, 
underground  railway,  reinforced  concrete 
foundations  of  all  kinds,  arches,  caissons, 
cofferdams,  piers,  dams,  canal,  harbor  and 
water  fronts,  desires  position  with  con- 
tractors or  construction  company  in  the 
middle  west.  Address  "H.  M.  G.,"  Engi- 
neering-Contracting. 355  Dearborn  St., 
Chicago. 

WANTED — Position  —  Superintendent,  with 
executive  ability,  to  take  full  cliarge,  is 
open  for  engagement.  Understands  iiow  to 
organize  or  reorganize  labor  to  produce  the 
best  results.  Educated  with  IS  years'  expe- 
rience with  small  contracting  firms  on  pub- 
lic works,  and  real  estate  developing  where 
results  had  to  be  shown.  Understands  the 
handling  and  placing  of  temporary  rail- 
ways, cableways.  shovels,  derricks,  pumps, 
mixers  and  all  kinds  of  machinery  used  on 
various  work.  References  as  to  ability  and 
trustworthiness.  Address  Box  17.  care  En- 
gineering-Contracting. 13-21  Park  Row..  N. 
T.    City. 

WANTED— Position.  A  well  known  chief 
engineer.  50  years  of  age;  having  had  30 
years'  experience  on  location,  construction, 
and  other  railway  work,  is  looking  for 
change.  Is  especially  well  fitted  to  in- 
vestigate projects  and  prepare  estimates 
for  investors.  Address  "W.  P.,"  care  of 
EnglneeringjContracting.  355  Dearborn  St., 
Chicago. 

WANTED — Rodmen  for  government  railway 
in  South  America.  Will  pay  $80  in  gold 
and  expenses,  including  medical  attend- 
ance, etc.  Two  year  contract.  Do  not 
answer  unless  prepared  to  advance  $300 
traveling  expenses,  of  which  $200  will  be 
refunded  later.  We  want  ten  good  men. 
We  have  been  furnishing  men  for  two 
years  for  this  work  and  can  guarantee  that 
everything  Is  all  right.  Engineering  Agen- 
cy.   Monadnock    Block.    Chicago. 

^  WANTED — Sewage  Disposal  Co., — Inc.,  de- 
sires association  of  engineer  or  contractor, 
who  can  invest  $10,000  for  purpose  of 
taking  up  municipal  contract  work.  etc. 
Address  "S.  D.  Co.,"  care  of  Engineering- 
Contracting.  355  Dearborn  St.,  Chicago. 
16-4t 


WANTED — C'omplete  information  covering 
electrical  power  transmissitm  using  water 
power;  al.so  data  concerning  conveyors 
for  carrying  material  in  tunnel  excava- 
tion, together  with  macjiincry  for  operat- 
ing  .same.   .1.   H.   Devert'ux.    Chilcoot.   Calif 

W.\NTED — Position  as  Superintendent  of 
construction.  A  tlioroughly  reliable  man 
of  long  exijerience,  familiar  with  all 
kinds  of  building  construction  and  the 
practical  details  of  ■  architectural  work, 
would  like  responsible  position  in  chargt- 
of  extensive  building  operations  in  Bos- 
ton or  vicinity.  Address  "Superintend- 
ent,"  3  Wabon  St.,  Roxbury,  Mass.       16-4t 

CIVIL  ENGINEER— Southern  Illinois,  to  act 
as  assistant  to  resident  engineer  on  rail- 
road construction;  $85  per  month  to  start; 
must  have  sufficient  experience  to  work 
independently.  W  8338,  The  Engineering 
Agency,    Inc..    Chic.ngo. 

WANTED — Railroad  Engineer  Maintenance 
of  Way — South.  Man  familiar  both  prac- 
tieally  and  theoretically  with  steel  work. 
sufficent  to  figure  and  check  trusses, 
bridges,  engine  loading,  etc.,  and  also  in- 
spect steel  work.  Also  familiar  with  track 
work.  $100  and  expenses  away  from 
headqjiarters.  W  8008,  Engineering  Agen- 
cy,   Chicago. 

YOUNG  ENGINEER  MINNESOTA— Field 
work  as  instrumentman,  calculations  on 
earth  work  and  plotting  of  notes  in  the  of- 
fice. Good  man  needed  quickly;  about  $90. 
W  8295,   Engineering  Agency,   Chicago. 

RODMEN,  INSTRUMEN  T  M  E  N  AND 
DP^AFTSMEN- Railroad  construction  in 
Georgia;  usual  salary,  with  long  engage- 
ment; no  transportation,  W  8332,  The  En- 
gineering Agency,  Inc.  Chicago. 

WANTED — Position.  Mechanical  engineer, 
age  42.  technical  graduate  with  executive 
ability,  who  thoroughly  understands  me- 
chanical engineering  and  has  -experience 
in  structural  work  and  planning  of  ma- 
chine sliops,  etc..  and  now  is  holding  a 
federal  government  position  with  $3,000  sal- 
ary, desires  responsible  position  with  pri- 
vate firm.  Address.  "C.  P.  J.."  care  of 
Engineering-Contracting,  355  Dearborn  St.. 
Chicago. 


BUSINESS   OPPORTUNITY 

Correspondence  desired  by  firm  of  Eastern  contractors  with  prominent 
engineers  throughout  the  country  who  are  familiar,  through  local  conditions, 
with  profitable  contracts  soon  to  be  advertised  or  awarded. 

Correspondence  particularly  desired  with  those  who,  by  practical  experience, 
in  case  of  good  contracts,  could  take  charge  of  work  on  the  ground. 

To  such  men  a  good  salary  would  be  paid  and  an  interest  given  in  the  contract. 

Heavy  masonry,  concrete,  water  supply,  dams  and  railroad  w-ork  desired 
.\ddress  "C"  care  of  E.ngineering-Contracting,  Park  Row  Building.  New  York 


Edson  Diaphragm  Trench  Pumps 

Inquestionably   the   best  appa-     Non-chokable,     handling     with    ease 

ra,.s  l«r  m.vfn,  large  ,.a«.    X^fo^i^n'/ubstan^c'etwUZ".  ",■ 

titles  Ol  water    quickly  and     ceptible  wear.  Can  be  successfully  op- 
economically  by   hand    power,     erated  by  the  most  ignorant  workman. 

Fully  fifty-two  per  cent  of  American  con- 
tractors use  Edson  Diaphragm  Pumps. 
If  you  belong  to  the  forty-eight  per  cent 
you  will  be  interested  in  our  Special 
Guarantee  Trial  Offer. 

Ask  about  it  or  send  for  circular. 

Established    1839 

EDSON  MFG.  CO. 

256  Atlantic  Avenue  Boston,  Mass. 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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McKELVEY   MACHINERY   CO. 

CLEVELAND.  OHIO 


\  220  Broadway,  New  V'ork. 
-  First  National  Bank,  Chicago 
i  Machesncy  Buildint;,   Pittsbuif; 


Horse  Power 
Mixers 


Wc  make  concrete  mixers  operated  by  horse 
jiower.  as  well  as  by  hand  power,  steam  or  gaso- 
line, in  all  sizes  from  3  cu.  It.  batch  up  to  21  cu.  ft. 
Our  interesting  cataloR  gives  the  daily  output  of 
each  of  the  dinerent  sizes,  and  enables  a  contrac- 
tor to  select  the  one  best  suited  to  his  needs.  Our 
"gravity  shovel"  mixes  concrete  with  great 
rapidity  and  thoroughness.  Our  catalog  shows 
exactly  how  this  "gravity  shovel"  works  inside 
the  mixer,  and  it  explains  why  the  McKelvey 
mixer  is  the  quickest  and  most  thorough  mixer 
invented.  At  the  same  time  it  takes  less  power 
than  any  other  batch  mixer — witness  the  fac 
that  one  horse  readily  mixes  30  cu.  yds.  a  day. 
Send  for  Catalog  "C.** 


Italian  Laborers  Supplied 

FREE  OF  CHARGE 


For  railroad  building,  water-works,  quarries  and 

all  kinds  of  construction  work,  by 

The  Labor  Information  Office  for  Italians 

(Incorporated) 

59  Lafayette  (Formerly  Elm)  Street 
New  York  City 

No  charge  either  to    applicants  fot   help  or  to 

the  laborers. 

Send  for  circulaiB  and  application  blanks. 


J.  F.  GRAHAM, 

(Roadmaster  Grnhani) 

RAILROAD  LABOR  AGENT 

All  classes  of  Laborers  in  Any  Number 
SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Ser^'ices  Guaranteed  Satisfactory 

WRITE  OS.  WIRE 

204  Washington  Avenue  South 

MINNEAPOUS.  MINN. 
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FOR  SALE 

IngersolI=Sargent    Compressor 

24x2Gix30.    Class  A 

Complete  with  all  Fittings 

A  1  Condition.    Immediate  Shipment 

RICHARD  W.  WESTERN 

Citizens'  Bldg.  Cleveland.  Ohio 


ARMOUR  INSTITUTE  OF  TECHNOLOGY 

Chicago,  Illinois 
Courses  in  Electrical.  Telephone.  Mechanical, 
Civil.  Chemical  and  Fire  Protection  Engineering. 
General  Science  and  Architecture.  Completely 
equipped  shops  and  laboratories.  Department  of 
Tests  prepared  to  test  all  apparatus  and  material 
used  in  the  several  branches  of  Engineering-  The 
Institute  Year  Book  w^ll  be  sent  iiyxin  apijlication. 


DRAUGHTING, 

MAP  DRAWING  AND  PRINTING 

STRUCTURAL  IRON  WORK 

LarRc  I'urcc  01  Competent  Men. 

Ku^h  Work  Given  Special  Attention. 

P.  P.  Von  Iiandenberg. 

•  23  Uberty  Street.  NEW  YORK  CfTY 

Telephone:  2a«l  Cortlandt.     Rooms  £13-516 


FOR   SALE 
STEAM  ROAD  ROLLER 

10-ton  Buffalo-Pitts 
In  perfect  condition 

Has  been  used  4  months  on  a  gentleman's 
Country  Estate. 

For  partlcuLirs  .\ddress  P.  O.  Box  67,  Far  Hills.  N.  J. 


YOUNG5.SONS 


MA>JUFACTUT?E  pg 


llgNOINHiRINO  MINInFmdBH 
l|SURVgyL\G  INSTRUMENTSr 


PMILADELPHfA 


FOR  SALE 


Ransome 
and  Chicago 


CONCRETE  MIXERS  ri'^^^^s" 

Moore  TRENCH  MACHINES,  Complete 

Carson    TRENCH    MACHINE,    Complete 

2,S-ton  Vulcan  STEAM  SHOVEL 

9x15  Blake  CRUSHER 

No.  3  McCully  QYRATORY  CRUSHER 

24   X  24}  X  30    IngersoU 
S   X    S   X    8 
10   X  10   X  10 
14ixI4}xl8    Rand 
13ix22   x22    Norwalk 

CONTRACTORS'  EQUIPMENT 
ENGINES,  BOILERS,  CRUSHERS 

L.  SHOCK,  330  Drexel  Bldg.,    Philadelphia, 


AIR  COMPRESSORS: 


WELLS 
LIGHT 

Wells  LighTMfg.  Co. 

^1  WashitiKton  St. 

NEW  YORK 


Every  Train    a 
TwO'Hour  Train 

From  7  a-  m.  to  6  p.  m. 


To  PHILADELPHIA 

New  Jersey  Central 


Train  Every  Hour 
on  the  Hour 

Leave  W.  SSd  St.  ioniiiiaMb<<foretliehoar 
r8t»tlOD»WEST  SDST.  F.XOKI.I.ENT 

LIBERTY   ST.  DIMNQ  SERVICE  1 


IRON  liW  K.VCK 


Architectural  Wire 
and  Iron  Work 

of  all  kiuds. 
Get  our  prices  and  circulars. 

International  Wire  &  Inn  Wsita 

S57  .Snr)erior  .'^trett 
Detroit,  Mien. 


Bi:.\  SOX'S 

Rayroll     IVIanusI 

.\  handy  volume  compiled  for  use  in  preparing  pay 
rolls.  Wages  due  lor  any  number  of  hours  from 
1  to  325,  at  usual  rates  from  5  to  50  cts.  an  hour, 
-hown  at  a  glance.  Saves  lime.  .\ voids  errors. 
Price,  S2.00  postpaid. 
F    T    BENSON.  Port   Deposit.  Mi 


Blue  Print  Tables 

Send  1.3  cents  tor  a  large  set  ol  tables,  comprising 
Odontograph  Tables.  Decimal  Equivalents.  Screw 
Threads  and  Table  of  Safe  Working  Stress  for 
Different  Speeds  of  Gears.  Three  sheets,  size 
9-xl3  inches.  Very  convenient  for  draftsmen. 
R  F.  WINDOES.  935  W.  Lovell  Street. 
Kalamazoo,  .Mich 


Artesian  Well 
Water  Supply 

Towns  and  CUtts.       Test  BoHnat 
JorPoundalUmsandEtecatOTShaJu 

DAVID  QARVEV 

SO  Broadwmy       NEW  YORK 


TEST   BORINGS 

for  Foundations,  Etc. 

.ARTESIAN  WELLS.  DRIVEN  W'ELLS. 
PUMPING   APPAR.ATUS 

«J.  E.  Feeley  &  Company 

43  South  Market  Street,  BOSTON 
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Use  Nash's  Expeditious  Measurer 

A  book  containinK200  pages  of  indexed 
table.>,  which  show  at  a  glance  the 
cubic  contents  of  any  stone  or  pack- 
age according  to  its  length,  breadth 
and  depth.  Used  by  Contractors, 
Quarrymcn  and  Engineers  all  over  the 
world.  Order  of  your  bookseller  or 
address  the  publisher.  1907  Edition 
Trinted  entirely  from  New  Plates. 
S2.0tt  Postpaid. 

A.  L.  NASH 

17  State  Street  NEW  YORK 

Send  for  Sample  Pages 
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FOR  SALE 

14  No.  3  wheel  scrapers  at i      25 

New   9x14    Vulcan   dinkles   at 2,500 

New   10x16   Vulcan   dinkles   at 3,000 

Hay  ward      %i-yard     orange-peel 

bucket     325 

New    1-yard    clam-shell    bucket    for 

sand    and    gravel    375 

Udgerwood    No.    71     hoist,     20     HP. 

complete     800 

Little     Giant     114-yard     traction 

shovel    (2    sets    engines) 3,250 

Nat'l     %-yard     mixer     on     wheels, 

with   engine   and   boiler 575 

No.     2     Smith     mixer,     englnr    and 

boiler,    on    wheels    675 

No.     1     Smith     mixer,     engine    and 

boiler,    on    wheels    625 

No.     0    Smith     mixer,     engine    and 

boiler,   on   wheels    525 

Gates  No.    5    Style   •'D"   Crusher 850 

Marion     Model     60     shovel     (new), 

with    air    9,400 

Bucyrus   70-ton   shovel    (new),   with 

air     9,900 

New      10-ton      American      tandem 

roller     1,600 

Kelly   5-ton   asphalt  steam   roller. . .      800 
6x10    Vllter  belted  compressor  (34  ft.)      110 

12x12x14    Hall    air    compressor 650 

12xl2Vixl4    IngersoU    compressor...       725 
Morris   No.    10  D.    C.    pump  and   en- 
gine           500 

Complete    >^-yard    dipper   dredge...  2,750 
(Shannon   full   circle    1%-yard   exca- 
vator        4,000 

McMyler  full   circle  derrick.    50-foot 

boom     2.500 

Let  me  have  your  inquiries  for  cable- 
ways,  cars,  rail,  rock  drills,  channelers, 
traction  engines  and  contractors'  equip- 
ment generally. 

WILLIS  SHAW 
171  La   Salle  St.  Chicago. 


THERE    IS  A  DIFFERENCE 

in  material,  promptness  of  ship- 
ment and  in  price  between  our 
goods  and  some  others.  We  carry 
a  large  stock  and  would  like  to 
submit  prices  and  specifications  of 
Cross  Arms,  Pins  and  Brackets; 
Electrical  Mouldings;  Poplar.  Oak 
and  Chestnut  Lumber.  We  are 
also  dealers  in  machinery  and  mill 
supplies. 

WRITE  US  TODAY. 

CENTRAL  MFG.  COMPANY 

Chattanooga,  Tenn. 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels. 

Southern  Iron  &  Equipment  Co. 

Atlanta,  Ga. 


Steam  Shovels,  Locomotives,  Gars,  etc. 

RAILWAY    AND     CONTRACTORS'    EQUIPMENT 
A.  C.  TORBERT  &  COMPANY 


Telegraph,  Telephone  or  Write  Us 


&47-548  Monadnock  Ulock,  Chicago 


BOILERS 

Locomotive 

Horizontal  and 

Vertical  Tubular 

GET  OUR  PRICES 

Manufactured  by 

Samuel  Smith  &  Son  Co. 

PATERSON,  N.  J. 


STEEL      TANKS 

—  A  N  n 

PLATE      WORK 


Cut  Shows  Our  Special  Tar  StUl 

WRITE  FOR  PRICES 


Established  1872 


WM.  GRAVER  TANK  WORKS 

EAST  CHICAGO  IMDIAMA 


IMMEDIATE  DELIVERY 
Xew  50,000  and  80,000  capacity  cars. 

Steam  Shovels,  Locomotives,  Plows. 

HICKS  LOCOMOTIVE  Sc  CAR  WORKS,  Chicago 


FOR  SALE  OR  RENT 

70-ton  Bucyrus  steam  shovel. 
Marion  "A"  steam  shovel. 
3-9.X  14  Porter  36"  gage  locomotives. 
2-9x14  Vulcan  36"  gage  locomotives. 
1-9x14  Dickson  36"  gage  locomotive. 

JAS.  S.   BRADEN 
26  Cortlandt  St.,  New  York 


FOR  RENT 

Portable  Engines,  Boilers, Roisters, Com- 
pressors,Derricks, Centrifugal  and  Direct 
Acting    Pumps,     and    Diving    Outfits. 
Marvin  Brlggs.  Inc..  154  Nassau  St.  New  Vork 


FOR  SALE 

9  Western  Dump  Wagons,  l^ 

yard S  57.50 

4  Western  2-yard  Dump  Cars, 

36"  gauge 45.00 

9  Western  IJ^i  yard  Dump  Cars     .So.OO 

12  Western  I'i  yard  Dump  Cars     35.00 

1  Western    Grader   (used    two 

months)        625.00 

1  Lambert  Hoist  Engine      .     .    300.00 

11  K.    &   J.    2-yard   36'   gauge 

Dump  Cars  "...      42.00 

1  Case    Traction    Engine,  20 

H.  P 1,400.00 

Write  us  for  anything  you  may  be  needing  in 
the  line  of  Contractors'  equipment. 

The  American  Trading  Company 

M.\R1()\.  I  iHIO 


900 
250 


60,000 
60,000 


POUNDS    CAPACITY    COAL    CARS 
POUNDS    CAPACITY    FLAT    CARS 

IMMEDIATE  SHIPMENT 

Fine  Condition 

^    ATLANTIC  EQUIPMENT  COMPANY 

?'''  Ill    Broadway  Railway  E.xchange 

New  York  Chicago,  111. 
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Baldwin    Locomotive    Works 

BURNHAAl,  WILLIAMS  &  CO.,  Phila.,  Pa. 


Locomotives  of  every  description,  includrnK 

INDUSTRIAL  LOCOMOTIVES 

CABLE    ADDRESS,     BALDWIN,     PHILADELPHIA 


Davenport  Locomotive  Works 

DAVENPORT.  IOWA 


VULCAN "  DINKEYS 

JUST  THE  THING  F(JR  THE 

"CONTRACTOR" 


QUICK  DELIVERIES 

Write  us  for  prices.         Folders  on  request. 
Repair  parts  on  hand. 

VULCAN  IRON  WORKS 

Wilkes-Barre,  Penna.,  U.  S.  A. 


L0C07W0TIVE 

Suitable  for  Contractors,  Switching,  or  Other  Light  Service 

Simple  Designs.     Quickly  Repaired. 
Large  Water  Capacity.     Roomy  Cabs. 


a-fift  A  ft 


SPARE   PARTS  ALWAYS   ON    HAND 

M /VV  E  R  I  C /\  IN     LOCOyVVOXIVE     CO 

111     BRO/*D\a//W,     INEIA/    YORK 
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THE  EARLY  BIRD  vs.  THE  WORM 

Is  an  old-time  childhood  story  with 
a  modern-time  moral. 

A  paper  printed  in  Chicago  on  Tuesday  night  of 
each  week  will  carry  a  news  item  or  proposal  advertise- 
ment to  three-fourths  of  the  contractors  of  the  United 
States  forty-eight  hours  earlier  than  any  engineering 
paper  in  New  York.  This  is  one  reason  why  Engi- 
neering-Contracting is  a  good  medium  for  proposal 
advertising.  Another  reason  lies  in  the  fact  that  En- 
gineering-Contracting has  always  been  devoted  to 
the  interests  of  fhe  contractor  and  engineer  engaged  in 
actual  construction — it  tells  how  others  have  done 
work  and  what  it  has  cost  them — and  it  is  read  eagerly 
each  week  by  10,000  of  the  most  progressive  and  most 
reliable  contractors  in  the  world,  nearly  all  of  whom 
are  hungry  for  early  and  definite  information  regard- 
ing projected  work.  This,  in  turn,  when  work  is  ad- 
vertised in  Engineering-Contracting,  results  in  ex- 
tensive competition  and  exceptionally  low  prices.  If 
you  are  interested  in  any  work  for  which  bids  are  to  be 
asked,  be  sure  that  the  proposal  advertisements  are 
printed  in 

ENGINEERING-CONTRACTING 

355  Dearborn  Street,  Cliicago 


I  jn 

^^TALK  ABOUT   ECONOMY 

<^l    1            Have  you  ever  u^cd  a 

m     GASOLINE  LOCOMOTIVE? 

1 

r       .■•-     H9I6AS0UNI 

■     LOCOMOTIVE 

(For  Contriclore, 
Itt^^^          />                    \  Industrial  Plants. 

•j 

i                             .           -       i          . 

I^HB^H            ]P^*%,^^    Tunnel  Work 
WI^Boi         'Tl^^il^^^   Cement  Mfrs. 

i 

FAinBAMKS  HOaU  C  CO.  ao.4  icuj>Ml<^<.UTt 

||MgM  -^||H||^^    H.H.Conslnictlon 
^^         ^WH^^B    Sand  Pits 

^^^■I^^Hpr  J  Brick&TlleWks. 

It  is  unequalled  for  economy  and  ease  of  handling. 

Send  for  Catalog  No.  9.82GL 

FAIRBANKS,  MORSE  &  CO.,  Chicago,  III. 

KELLY -SPRINGFIELD  ROAD  ROLLER  CO. 


BtsuB  Boad  Rollers  lUTrpes,  AllSlzei, 

Over  Elyht«eD  llnodred  In  U«e.     Satlsfaclton  GBkranteed. 
Send  forCal&lo^e  No.   4 
PHILADELPHIA  OFFICE.  2132  LAND  TITLE  lU'ILUIXG 


SPRINGFIELD.  0. 


The  NEW  HUBER  CONTRACTOR  ENGINE 

Is  designed  to  supersede  horses  or  other  animal  power  for  hauling,  grading,  excavating,  plowing,  street  im- 
proving and  other  contract  work.  Our  claims  of  superiority  for  this  engine  are  based  on  economy  and 
increased  efficiency.  The  first  cost  of  the  engine  would  be  but  little  more,  and  in  many  instances  less,  than 
an  outfit  of  horses  and  their  equipment.  The  cost  of  operation  and  maintenance  is  greatly  in  favor  of  the 
engine ;  and  when  not  working,  the  expense  is  nothing.  Further,  the  engine  will  last  and  be  doing  good 
service  after  horses  are  worn  out. 

As  to  amount  of  work,  the  engine  will 
handle  heavier  loads  and  make  longer 
hauls  than  any  number  of  horses  that 
could  be  reasonably  used  on  one  ma- 
chine. If  necessary,  the  engine  can 
work  night  and  day,  another  advan- 
tage over  horses  and  men.  We  build 
these  engines  from  sixteen  to  thirty  one 
horse  power;  and  they  are  guaranteed  to 
produce  at  least  their  rated  horse  power. 
We  believe  that  our  proposition  is 
well  worth  investigation  by  careful  con- 
tractors. We  give  complete  information 
and  numerous  illustrations  of  the  en- 
gines at  work  in  our  special  catalog 
No.  7.     Ask  us  to  send  you  a  copy. 


The  Huber 
Manufacturing  Co. 


MARION, 


OHIO 


PLE.-VSE  tell  our  advertiser.s  WHERE  you  saw  their  advertisement 
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The  Emerson  a'  Contractor's  Pump 

HE  Emerson  Pump  is  the  best  pump  in  the  world  for  contractors. 
Its  reliabihty,  efficiency  and  general  handiness  appeal  forcibly  to  the 
the  man  of  business  whose  interests  demand  pumping  at  the  least 
expense  and  annoyance  regardless  of  conditions.  The  steam  and 
discharge  pipes  and  the  pump  are  all  self-contained,  and  the  whole 
suspended  by  chain  falls  or  by  cable  and  windlass  from  some  con- 
venient overhead  beam.  The  steam  pipe  being  made  flexible  at  the 
top  by  elbows  in  the  pipe,  so  that  it  will  swing  when  the  pump  is 
raised  and  lowered.  The  whole  can  be  lowered  right  down  to  the  sump,  where  suction 
is  effective,  without  stopping  the  pump.  Its  ability  to  handle  water  containing  large 
percentages  of  sand,  gravel,  quicksand  or  mud  without  injury  to  itself,  and  to  work 
perfectly  without  "running  dry"  when  taking  in  large  quantities  of  air  with  the  water, 
enables  the  pump  to  drain  a  sump  and  keep  it  drained  with  scarcely  any  attention, 
and  is  in  strong  contrast  with  centrifugal  pumps  that  require  engines,  foundations, 
shafting,  which  must  be  kept  in  line;  belting,  which  must  be  protected  from  the 
weather,  the  inability  to  get  them  down  close  to  the  work  where  suction  is  effective, 
the  constant  care  and  attention  they  require  and  the  annoyance  of  their  "running 
ry"  and  requiring  priming  every  time  the  water  gets  low  enough  to  admit  the  least 
air  in  the  suction  pipe.  The  Emerson  Pump  is  not  affected  by  the  weather,  has 
no  belts  to  slip  or  shafting  to  keep  in  line,  no  working  or  moving  parts  exposed, 
and  can  be  covered  with  mud  without  damaging  it  or  affecting  its  working  in  the 
least.  It  makes  no  noise  nor  is  there  any  exhaust  steam  from  it.  It  only  needs  to 
be  suspended  in  position  and  connected  with  the  boiler  by  a  small  pipe,  and  it  is 
ready  for  business,  and  is  much  more  reliable  for  continuous  runs  than  anything 
that  exists.  They  are  being  used  by  many  of  the  largest  contractors  in  this  country. 
For  irrigation,  there  has  never  been  a  pump  built,  nor  probably  never  will  be,  that 
is  so  thoroughly  adapted  to  this  service,  where  reliability  is  so  essential.  There  is 
nothing  made  so  reliable;  nothing  so  simple  or  that  will  stand  rough  usage  and 
exposure  to  all  kinds  of  weather  without  damage  or  that  requires  so  little  atten= 
tion  or  as  few  repairs.  The  pump  can  either  be  suspended  from  a  tripod  or  set  on 
a  foundation,  or  if  used  in  a  well  it  is  simply  suspended  in  the  well  by  a  chain  or 
cable  and  arranged  to  raise  or  lower  to  suit  the  level  of  water  in  the  well,  similar  to 
the  description  of  the  pump  as  used  for  mining.  It  has  no  packing  glands  or  stuff= 
ing  boxes,  no  belts,  pulleys  or  shafting,  no  adjustments  to  make,  and  is  the  ideal 
pump  for  continuous  runs  of  long  duration.  The  steam  and  discharge  pipes  are 
smaller,  and  the  weight  of  the  pump  very  much  less  than  any  other  of  same 
capacity,  which  makes  them  cheap  and  easy  to  handle  and  install.  They  are 
more  economical  and  durable  generally  than  any  other  pump.  No  farmer  or 
planter  can  afford  to  risk  the  loss  of  a  crop  by  using  a  pump  that  is  in  the  least 
uncertain  or  that  is  liable  to  break  down  or  wear  out  just  when  he  needs  it,  nor  one 
that  requires  frequent  repairs.  The  Emerson  is  the  only  one  that  fully  measures  up 
to  the  requirements. 

Our  Catalogue  EC  will  be  a  revelation  to  you  if  you  are  interested  in  pumping. 
Ask  about  ourQuick  Cleaning  Strainers  and  Foot  Valves.     They  are  great,  too. 


The  Emerson  Steam  Pump  Co. 

OFFICE  AND  WORKS: 
Prince  Street  and  Strand  ALEXANDRIA,  VA. 


CHURCH  &  CUTTEN.  19  Masonic  Temple,  New  Orleant,  La. 
General  Southwestern  Agents 


TEXAS  WAREHOUSE  CO.,  Houston,  Tex. 
Joplin,   Mo. 
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A  Cement  Products  Exhibition. 

An  event  which  promises  to  be  of  great 
interest  to  engineers  and  contractors  for 
concrete  work  is  the  exhibition  being 
planned  by  the  Cement  Products  E.xhibi- 
tion  Co.  to  be  held  in  Chicago,  III.,  on  Dec. 
17  to  21  of  this  year.  As  planned  the  pur- 
pose of  the  exhibition  will  be  to  illustrate 
and  explain  methods  of  doing  concrete 
work  as  well  as  to  show  materials  and  ma- 
chinery for  cement  and  concrete  workers. 
To  this  end  most  of  the  machinery  will  be 
shown   in   operation.     A   special   feature  is 


also  ti>  lie  made  of  form  work,  methods  of 
framing,  erecting  and  removing  being 
shown  by  actual  full  size  forms.  Th^: 
same  effort  is  to  be  made  to  have  the  lead- 
ing manufacturers  of  reinforcing  bars  and 
frames  present  the  work  of  forming  and 
placing  their  various  styles  of  reinforce- 
ment. We  believe  that  engineers  and  con- 
tractors should  take  occasion  to  visit  this 
exhibition,  as  it  promises  to  be  of  an  un- 
usually practical  nature. 


Efflorescence  on  Concrete. 

Efflorescence  is  the  term  applied  to  the 
whitish  or  yellowish  accumulations  which 
often  appear  on  concrete  surfaces.  ''White- 
wash" is  another  name  given  to  these 
bl(^tches.  Efflorescence  is  due  to  certain 
salts  leaching  out  of  the  concrete  and  ac- 
cumulating into  thin  layers  where  the 
water  evaporates  on  the  surface.  These 
salts  are  most  probably  sulphates  of  cal- 
cium  and  magnesium,  both  of  which  are 
contained  in  many  cements  and  both  of 
which  are  slightly  soluble  in  water.  Ef- 
florescence is  very  erratic  in  its  appearance. 
Some  concretes  never  exhibit  it ;  in  some  it 
may  not  appear  for  several  years  and  in 
others  it  shows  soon  after  construction  and 
may  appear  in  great  quantities.  The  most 
eflfective  way  to  prevent  efflorescence  would 
naturally  be  to  use  cements  entirely  free 
from  sulphates,  chlorides  or  whatever  oth- 
er soluble  salts  are  the  cause  of  the  phe- 
nomenon, but  the  likelihood  of  engineers 
resorting  to  the  trouble  of  such  selection 
except  in  rare  instances  is  not  great,  even 
if  they  know  what  cements  to  select,  so 
that  other  means  must  be  sought. 

The  most  common  place  for  efflorescence 
to  appear  in  walls  is  at  the  horizontal  junc- 
tion of  two  days'  work  or  where  a  coping 
is  placed  after  the  main  body  of  the  wall 
has  been  completed.  The  reason  of  this 
seems  to  be  that  the  salt  solutions  seep 
down  through  the  concrete  until  they  strike 
the  nearly  impervious  film  of  cement  that 
forms  on  the  top  surface  of  the  old  con- 
crete before  the  new  is  added  and  then 
they  follow  along  this  impervious  film  to 
the  face  of  the  wall.  It  has  been  suggested 
that  this  cause  might  be  remedied  by  end- 
ing the  day's  work  by  a  layer  whose  top 
has  a  slight  slope  down  toward  the  rear  of 
the  wall  or  perhaps  by  placing  all  the  con- 
crete in  similarly  sloping  layers.  Mr.  C.  H. 
Cartlidge  is  authority  for  the  statement 
that  this  leaching  at  joints  can  be  largely 
done  away  with  by  the  simple  process  of 
washing  the  top  surface  of  concrete  which 
has  been  allowed  to  set  over  night  by 
scrubbing  it  with  wire  brushes  in  conjunc- 
tion with  thorough  flushing  with  a  hose. 

But  efflorescence  frequently  appears  on 
the  faces  of  walls  built  without  construc- 
tion joints  and  in  which  a  wet  concrete  is 
puddled  in  and  not  tamped  in  layers,  and 
here  other  means  are  obviously  essential. 
Waterproofing  the  surface  of  the  wall 
should  be  effective  so  long  as  the  water- 
proofing  lasts ;   indeed,   one   of  the   claims 


made  for  some  of  these  waterproofing  com- 
pounds is  that  efflorescence  is  prevented. 
Failing  in  any  or  all  of  these  methods  of 
preventing  efflorescence  the  engineer  must 
resort  to  remedial  measures.  The  saline 
coating  must  be  scraped  or  chipped  or, 
better,  washed  away  with  acids. 

Efflorescence  was  removed  from  a  con- 
crete bridge  at  Washington,  D.  C,  by  using 
hydrochloric  (muriatic)  acid  and  common 
scrubbing  brushes;  30  gallons  of  acid  and 
36  scrubbing  brushes  were  used  to  clean 
250  sq.  yds.  of  concrete.  The  acid  was  di- 
luted with  4  or  5  parts  water  to  I  of  acid ; 
and  water  constantly  played  with  a  hose  on 
the  concrete  while  being  cleaned  to  prevent 
penetration  of  the  acid.  One  house-front 
cleaner  and  5  laborers  were  employed  and 
the  total  cost  was  $150,  or  60  cts.  per 
square  yard.  This  high  cost  was  due  to  the 
difficulty  of  cleaning  the  balustrades.  It  is 
thought  that  the  cost  of  cleaning  the  span- 
drels and  wing  walls  did  not  exceed  20  cts. 
per  square  yard.  The  cleaning  was  per- 
fectly satisfactory.  An  experiment  was 
made  with  wire  brushes  without  acid,  but 
the  cost  was  $2.40  per  square  yard.  The 
flour  removed  by  the  wire  brushes  was 
found  by  analysis  to  be  silicate  of  lime. 
Acetic  acid  was  tried  injjlaqe  of  muriatic, 
but  required  more  scrubbing. 


According  to  a  recent  report  of  the  Su- 
perintendent of  Streets  of  Chicago,  111., 
that  city  has  4,100  miles  of  streets  and  al- 
leys, of  which  i,S4S  miles  are  paved.  A 
total  of  S39  miles  of  streets  are  paved  with 
cedar  blocks,  and  the  report  states  that  it 
will  be  useless  to  attempt  to  repair  this  kind 
of  pavement.  The  other  principal  pave- 
ments and  percent  of  repairs  necessary  are 
as  follows : 

Miles       %  Needing 
of  streets.       repairs. 

Macadam    529  50 

Asphalt    321  11^2 

Brick     92  I 

Granite    51  lyi 


Both  branches  of  the  Illinois  Legislature 
have  passed  a  resolution  providing  for  the 
submission  to  the  people  of  the  proposed 
amendment  to  the  constitution  authorizing 
the  state  to  issue  $20,000,000  of  bonds  with 
which  to  prosecute  the  work  through  the 
water-power  zone  from  Lockport  to  Utica. 


In  one  day,  Aug.  19.  1907,  rain  is  said  to 
have  fell  to  a  depth  of  11.95  ins.  at  Orissa. 
India.  The  average  annual  rainfall  at  that 
place  is  46  ins. 


The  new  .Scherzer  tjiie  bascule  bridge  at 
Dearborn-  ,y  .  Chicago,  111.,  was  formally 
turned  over"{o  the  city  officials  on  Oct.  19. 
The  bridge  cost  about  $250,000  and  is  said 
to  be  the  finest  bridge  of  its  type  in  the 
city.  The  bridge  superstructure  was  fabri- 
cated and  erected  by  Geprge  W.  Jackson. 
Inc. :  the  substructure  was  constructed  by 
the  Great  Lakes  Dredge  &  Dock  Co. 


Copyright,  1907.  by  the  Myron  C.  Clark  Publishing     Co.     Ail  rights  of  republication  reserved. 
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Concrete  and  Reinforced  Concrete  Section 


NoJc:  This  Section  is  deM)ted  to  methods  and  co.sts  of  con- 
struc'ing  concrete  and  reinforced  concrete  structures.  It  will 
cover  the  .selection,  te.sting  and  proportioning  of  c  o  n  c  r  e  t  e 
materials;  laboratory  tests  of  concrete;  concrete  mixing,  trans- 
portation and  placing;  fabrication  and  placing  of  reinforce- 
ment, and  form  con.struction  and  erection.  It  will  aKso  contain 
articles  on  new  and  interesting  developments  in  the  design  of 
reinforced  concrete. 


Method  and  Cost  of  Building  a  Rein- 
forced Concrete  Car  Barn. 

The  cost  of  erecting  a  reinforced  con- 
crete carbarn  at  Easton,  Pa.,  done  by  Mr. 
M.  P.  McGrath.  contractor,  is  of  interest 
on  account  of  the  method  employed  for 
handling  the  greater  part  of  the  materials 
for  the  concrete  direct  from  the  freight 
cars  to  the  mixer. 

General  Description. — The  carbarn  was 
194  ft.  long  and  50  ft.  wide.  The  part  of 
the  barn  for  the  cars  was  no  ft.  long, 
while  behind  it  was  an  engine-room  40  ft 
long,  and  to  the  rear  of  this  was  the 
boiler  room  44  ft.  long.  To  one  side  of 
the  barn  was  a  small  office  20x13  ft.  The' 
walls  of  the  building,  which  was  only  one 
story,  were  12  ins.  thick,  being  built  .with- 
out pilasters.  The  partition  walls  were  10 
ins.  thick.  Numerous  doors  and  windows 
were  in  these  walls.  The  roof  was  4  ins. 
thick  and  had  a  pitch  of  }-2-in.  per  ft. 

There  were  four  railway  tracks  in  the 
carbarn,  each  running  the  full  length  with 
a  pit  under  them.  Fig.  i  illustrates  these 
pits  and  their  construction.  The  girders 
under  the  rails  were  12x12  ins.,  reinforced 
by  three  i54-in.  round  rods.  The  girders 
are  supported  by  I2xi2-in.  pillars  spaced 
at  equal  distances.  The  tracks  are  held  to 
gauge  by  tie  rods,  which  run  from  the 
rail  of  one  track  to  the  adjoining  rail  of 
another  track  through  a  concrete  floor  that 
also  rests  on  the  same  girders  as  the  rails 


m    the   building    was    S74,    divided    as    fol- 
lows : 

"  Cu.  yds. 

Walls   and    foundations    614 

Pillars   and  girders  in   track  pits 44 


En^rCon/r. 


Fig.  1 — View  Showing   Pits  Under  Car 
Track. 

Reinforced    floors    in    carbarn 55 

Roof     160 

Total     874 


nor   in   the  cost  of  the   work  about  to  be 
given. 

The  floors,  roofs  and  girders  were  made 
of  a  1 :2^  :s  mixture,  while  the  walls  and 
foundations  were  proportioned  1 13 :6.  The 
total  amount  of  steel  used  was  about  26J4 
tons,  being  045%  of  the  volume  of  the 
concrete,   or   61    lbs.    of   steel    per   cu.   yd. 

The  wages  paid  were  as  follows : 

Foremen     $2.50 

Blacksmith     2.00 

Engineer     1.7S 

Laborers     1.50 

Two-horse  team  and  driver   3.67 

One-horse    team   and   driver    2.9a 

Carpenter     2.25 

K\\  the  forces  but  the  carpenters  worked 
10   hours ;   the   carpenters   worked   only  9. 

forms. — The  carpenters  framed  and 
erected  the  forms,  but  did  not  tear  them 
down,  this  being  done  by  the  laborers  un- 
der the  direction  of  the  carpenter  fore- 
man. Two-inch  boards  were  used  for 
forming,  and  the  uprights  were  3x4  scant- 
lings. The  props  used  to  hold  the  roof 
forms,  were  of  round  timber  procured  on 
the  job,  being  18  ft.  long  with  6-in.  tops. 
There  were  91  of  these  used  and  they 
cost  50  cts.  apiece.  This  meant  the  saving 
of  at  least  5  M.  F.  B.  M,  of  lumber,  an 
acutal  saving  in  money  of  about  $90.  These 
props  are  not  included  in  the  lumber  listed 
for  the  job,  but  the  cost  of  them,  with  the 
labor  of  placing,  will  be  included  in  the 
costs  given.  No  record  was  kept  of  the 
number  of  times  the  lumber  was  used  in 
the  forms,  but,  in  as  much  as  54,643  F. 
B.  M.  was  bought  and  about  twice  this 
amount  would  be  needed  if  the  material 
was  used  only  once,  it  will  be  safe  to  say 
that  all  lumber  was  used  twice.  Including 
the  props  there  were  about  60,000  ft.  B 
M.  Hence  there  were  about  70  ft.  B.  M 
per  cu.  yd.  of  concrete. 

The  cost  of  the  lumber  was  $1,520.86. 
while  the  labor  cost  on  the  forms  was 
$1,660.60.  This  gives  a  cost  per  cubic  yard 
of:  Percu.  yd. 
Lumber     $J.74 


Fig.  2 — View  Showing    Method   of   Handling    Materials   Direct   From  Cars  to  Mixers. 


do.     These  floors  are  6  ins.  thick  and  are          The    floors    in    the    engine     and     boiler      Labor  on   forms 
reinforced  with  J'a-in.  rods  on  8-in.  centers.       rooms  were  not  laid  by  the  contractor  and 
Quantities  of  IVork. — The  total  yardage       are  not  included  in  the  yardage  just  given  Total     


.   1.90 

•$3-64 


October  2^.  1907. 
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If  lumber  enough  had  been  bought  to 
use  the  forms  but  once,  the  cost  per  cu. 
yd.    would   have    been   $5.38. 

The  cost  of  the  forms  per  F.  B.  M. 
ft-as : 

Lumber   (used  twice,  14  of  $27) . . .  .$13.50 
Labor    (paving    and     erecting     each 

time)     14.07 


Total     $27.57 

If  the  material  had  on'y  been  used  once 

this  cost  would  have  been  $27  plus  $14.07, 

or  $41.07  per  M. 

The  cost  of  forms  based  on  the  area  of 


served  stock  pile  was  kept  nearby  the 
mixer.  The  method  of  raising  the  concrete 
to  the  roof  is  illustrated  in  Fig.  3.  A 
horse,  by  means  of  a  pole  with  an  arm 
arrangement.  making  a  three-quarter 
swing,  hoisted  the  loaded  wheelbarrows,  a 
hook  being  attached  to  the  wheel  and  a 
ring  over  each  handle.  When  this  work 
was  going  on,  only  the  engineer  and  one 
man  to  dump  the  machine,  beside  the 
crew  that  fed  the  mixer,  were  retained  on 
the  ground,  the  rest  of  the  men  being  on 
the  roof.  Runways  were  used  to  carry  the 
concrete  from  the  mixer  to  the  side  walls. 


Fig.  3 — View  Showing  Method  of  Hoisting  Concrete  for  Roof  Con- 
struction. 


concrete  covered  with  lumber,  using  a  unit 
of  a  sq.  ft.,  was : 

Per  sq.  ft. 

Lumber     S0.038 

Labor    0.041 

Total    $0,079 

Method  of  Doing  Work. — When  work 
was  started  on  the  power  house  end  of 
the  building  a  track  was  run  from  the 
main  line  of  the  railroad  through  the  pro- 
posed lines  of  the  building  to  the  end  or 
rear  wall  of  the  boiler  room,  upon  what 
was  eventually  the  fourth  track  of  the  car- 
bam.  On  this  track  were  handled  all  the 
equipment  and  supplies.  The  boilers  were 
unloaded  from  this  track  and  all  the  mate- 
rials  for   the   concrete. 

A  Ransome  concrete  mi.\er  was  set  up 
as  near  the  track  as  possible,  allowing  a 
platform  to  be  built  between  the  track 
and  the  mixer.  This  method  was  pur- 
sued throughout  the  work  as  shown  in 
Fig.  2.  The  boiler  room  walls  were  com- 
pleted first,  then  the  machine  was  moved 
back,  and  the  track  taken  up  to  the  engine 
room.  While  the  walls  of  the  engine  room 
were  being  built,  the  roof  was  put  in 
place  on  the  boiler  room.  When  this  was 
finished,  the  mixer  was  moved  into  the 
carbarn,  and  as  the  walls  of  this  room 
were  being  built,  the  roof  of  the  engine 
room  w-as  completed.  Then  the  track  and 
mixer  were  moved  outside  of  the  building 
and  the  roof  of  the  carbarn  was  made. 

The  materials  for  the  concrete  were 
generally  handled  direct  from  a  car  to  the 
mixers    by    wheelbarrows,    although    a    re- 


Cost  of  Concrete. — In  the  foundations, 
cinders  were  used  to  make  the  concrete, 
in  which  were  placed  stones  varying  in 
size  from  2  to  lO  ins.  For  the  walls  and 
roof,  crushed  stone  was  used.  The  fol- 
lowing materials  were  used: 

935   bbls.    cement,    $1.24 $1,159.40 

6655^  tons  sand,  72c,  479-82 

517.1  tons  stone,  98c   506.76 

258.8    tons    cinders,    77c 199.27 

52,752   lbs.   steel,   $0.019 1,002.29 


Total     $3,347-54 

This  gives  a  cost  per  cu.  yd.   for  mate- 
rials  as   follows : 

Cement,    i.i   bbls.   at  $1.21    $i-33 

Sand,   ■>4   ton   at   $0.75    55 

Aggregate    88 

Steel,  61  lbs.  at   1.9  cts 1.15 

Lumber,  70  ft.  B.   M.  at  $27.00 1.74 


Total     $5.65 

The  cost  of  labor  per  cubic  yard  was : 

Forms     $1,900 

Mixing     210 

Placing    310 

Finishing    143 

Handling   cement    017 

Handling    aggregate    222 

Handling   Sand    104 

Handling    steel     270 

Coal   at  $4.25   per   ton 010 

Foreman     I33 

Teams  and  la>'ing  pipe  line 087 


$8.90,  or  0.45  ct.  per  lb. 

The  total  cost  per  cu.  yd.  for  materials 
and  labor  was  $9.06.  This  cost  is  quite 
reasonable,  but  it  will  be  noticed  that 
some  of  the  details  are  a  little  high.  We 
are  indebted  to  Mr.  J.  F.  Mooney  for  the 
information  in  this  article. 

For  cost  of  forms  and  erecting  concrete 
structures,  the  reader  is  referred  to  pre- 
vious articles  in  Engineering-Contracting 
appearing  Oct.  9,  1907,  p.  209:  Oct.  2,  1907, 
p.   191 ;   Nov.  28,  1906,  p.   160. 


Method  of  Constructing  Concrete  Cais- 
sons for  an  English  Railway 
Bridge. 

In  constructing  a  railway  bridge  in  Eng- 
land the  contractors  made  use  of  reinforced 
concrete  caissons  in  the  following  manner : 
•Each  caisson  consisted  of  several  superim- 
posed sections  the  bottom-most  one  of 
which  was  provided  with  a  cutting  edge. 
These  sections  were  molded  on  shore  in 
suitable  forms  and  after  hardening  four 
weeks  were  lifted  and  lowered  into  place 
by  a  crane.  The  accompanying  engraving 
shows  the  shape  of  the  molded  parts.  Each 
successive  section  was  guided  into  position 
by  a  series  of  vertical  rods  reaching  from 
the  bottom  section  to  above  the  surface  of 
the  water.  The  weight  of  each  section  was 
about  8  tons,  and  the  concrete  used  was  a 
1-4  gravel  mixture;  J4->n.  round  bars  were 
used  for  reinforcement.  The  joint  between 
successive  sections  was  formed  by  molding 
a  groove  in  the  top  edge  and  a  correspond- 
ing tongue  in  the  bottom  edge.  A  roll  of 
cement  mortar  inclosed  in  linen  was  placed 


Total     $3406 

The  cost  per  ton  for  handling  steel,  mak- 
ing   stirrups,    welding    and      pfacing      was 


Section   of   Reinforced   Concrete   Cais- 
son. 

in  the  groove  and  as  the  next  section  came 
to  seat  the  tongue  squeezed  into  the  soft 
mortar  and  made  a  perfectly  watertight 
joint.  No  staging  or  piling  was  used  and 
the  contractors  state  that  the  cost  of  the 
concrete  caissons  worked  out  at  about  half 
the  amount  that  metal  caissons  would  have 
cost.  The  description  and  the  accompany- 
ing illustrations  have  been  extracted  from 
"Concrete  and  Constructional  Engineering," 
of  London,  England. 
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Earth  and    Rock   Section 


Note:  This  section  is  devoted  to  nicthod.s  and  costs  of  cxca- 
\ating  earth  and  rock  and  building  embankments.  It  »ill 
cover  the  gradin;;  of  roads  and  railroads,  diking  and  canal 
work,  dred>;in>;,  buildin;^  reser\«irs  and  earth  dams,  sewer  and 
water  pipe  trenching,  quarrying,  etc. 


Charts  for  Recording    Drill    Holes  and 

Daily  Report  Card  Showing 

Explosives  Used. 

In  our  issue  of  (-)i't.  j,  1907,  wc  gave  a 
sample  punch  card,  showing  a  method  of 
keeping  a  daily  record  of  holes  drilled.  In 
this  article  we  shall  give  sample  charts  and 
tables  to  be  used  in  connection  with  these 
drilling  record  cards.  The  charts  show  the 
location  of  the  drill  holes  and  the  key  let- 
ter that  identifies  the  man  who  drilled  them, 
as  well  as  the  depth  of  the  hole  in  feet. 

Two  kinds  of  charts  are  shown,  each 
adapted  for  a  different  class  of  work.  Fig. 
I  shows  a  chart  for  use  on  railroads,  canals 
and  other  engineering  work  that  is  laid  out 
with  a  center  line  as  a  base  for  measure- 
ments.    The  ruling  is  the  same  as  that  for 


Fig.    1 — Chart      for      Recording      Drill 

Holes  on  Work  That  Can  Be  Laid 

Out   From  Center   Line. 

ordinary  cros.s-scclion  paper,  used  by  engi- 
neers, each  square  representing  a  measure- 
ment of  2  ft.  each  way.  Any  one  wishing 
to  adopt  this  form  can  have  it  printed  or 
can  buy  cross-section  paper  and  make  his 
own  forms. 

A  word  of  explanation  will  show  how 
this  chart  is  used  in  connection  with  the 
form  for  recording  explosives  shown  in 
Fig.  2.  The  work  is  being  done  on  a  new 
grade  of  a  railroad  in  a  cut  that  runs  from 


.^la.  gj  to  .^ta.  (>S.  fxx)  ft.  long.  A  stripping 
of  3  or  4  ft.  of  earth  has  been  taken  from 
the  top  of  the  cut  by  scrapers,  leaving  ex- 
posed a  ledge  of  rock  12  to  15  ft.  deep  to 
sub-grade,  shown  in  cross  section  taken  at 
Sta.  95  +  so  in  Fig.  3. 
The    two    short    vertical    lines    in    Fig.    3 


hole  4"  ft.  to  the  left  of  the  center  line  at 
Sta.  94+30.  Then  he  drills  a  2  ft.  hole  10 
ft.  on  the  right  at  +31,  following  this  with 
a  S  ft.  hole  10  ft.  on  the  left  at  the  same 
station.  These  holes  arc  drilled  to  "breast 
up'  the  cut  at  Sta.  94-1-32,  and  while  these 
holes  are  being  loaded  and  shot,  and  the 
muckers  are  cleaning  up  the  blasted  mate- 
rial, two  holes  are  being  drilled  for  a  large 
blast :  Hole  No.  4  at  10  ft.  on  the  left,  12 
ft.  deep ;  and  hole  No.  5,  10  ft.  on  the  right, 
15  ft.  deep,  at  Sta.  94+44.  After  this  blast 
is  made  a  boulder  is  thrown  in  the  way  of 
the  workers  and  the  drill  is  set  up  to  put  a 
3-ft.  hole  in  it  for  blocking.  This  is  hole 
No.  6,  and  notation  is  made  on  the  chart 
to  show  that  it  was  drilled  in  a  boulder. 
Thii   record  can  be  made   up  by  the   fqre- 
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Fig.  2 — Form  for  Recording  Amount  of  Explosives  Used. 


running  through  the  ground  surface  show 
the  position  of  slope  stakes  set  by  the  en- 
gineer. On  these  stakes  are  marked  the 
cutting  and  the  station  number.  Some  en- 
gineers also  mark  on  the  stake  the  distance 
out  from  the  center.  If  this  is  not  done 
the  contractor  should  have  some  one  do  so. 
With  this  distance  known  it  will  always 
be  possible  to  locate  the  center  line,  by 
measuring  out  from  several  slope  stakes. 
For  this  purpose,  as  well  as  for  other  uses, 
every  foreman  should  be  provided  with  a 
metallic  tape  line.  One  of  the  editors  of 
this  paper  has  also  provided  his  foreman 
with  a  half  dozen  steel  pins  like  those  used 
by  land  surveyors.  These  pins  can  be  made 
by  any  blacksmith,  and  should  be  about  10 
ins.  long.  Through  the  ring  at  the  top  a 
piece  of  red  flannel  should  be  tied  so  they 
can  be  easily  seen  and  thus  save  them  from 
being  lost.  The  pins  are  not  only  useful  in 
marking  places  on  the  ground,  but  a  fore- 
man, by  their  aid  can  make  any  measure- 
ment he  desires,  without  assistance.  He 
can  stick  a  pin  through  the  ring  on  his  tape 
and  make  measurements  without  taking  a 
man  from  his  work  to  help  him. 

In  this  way  he  can  make  his  measure- 
ments oil  the  ground  to  locate  drill  holes, 
nnd  put  them  on  the  chart  as  shown  in  Fig. 
I.  lu  this  case  a  driller,  whose  key  letter 
is  .-\.  has  been  assigned  to  work  in  the  cut 
in   question.     He  starts  by  drilling  a  4   ft. 


man  or  timekeeper,  from  the  pegs  left  in 
the  holes  by  the  driller,  these  pegs  having 
burnt  on  therii  the  driller's  letter  and  the 
number  of  the  hole. 

The  blank  filled  out  in  Fig.  2  shows  how 
these  holes  were  shot,  and  gives  a  record  of 
the  explosives  used.  Hole  No.  i  was 
sprung  once  with  (2)  sticks  (i  lb.)  of 
dynamite,  and  then  shot  with  4  lbs.  Hole 
No.  2  was  not  sprung  but  shot  with  2  lbs. 
of  dynamite.  Hole  No.  3  was  first  sprung 
with  I  lb.  of  dynamite,  and  again  sprung 
with  2  lbs.,  being  shot  with  I J  lbs.  All  of 
these  holes  were  exploded  with  cap  and 
fuse  as  the  record  shows. 

Hole  .•\-4  was  sprung  4  times,  first  spring 
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Fig.  3 — Cross  Section  of  a  Railroad  Cut. 

being  with  I  lb.  of  dynamite,  second  with  2 
lbs.,  and  the  third  spring  with  4  lbs.  The 
fourth  spring  was  made  with  one  keg  (25 
lbs.)  of  black  powder.  Powder  was  used 
to  develop  a  seam  that  was  opened  up  at 
the   bottom   of   hole  by  the  other  springs. 
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The  springing  of  No.  5  was  done  with 
dynamite,  four  springs  being  made  with  re- 
spectively I,  2,  6  and  14  lbs.  The  last  spring 
was  shot  with  an  electrical  exploder  or 
fuse.  The  small  amount  of  fuse  used  in 
springing  is  caused  by  the  fact,  that  for  the 
first  springs  only  a  piece  of  fuse  3  or  4  ft. 
long  was  used  tied  to  a  stick  of  dynamite, 
and  after  being  lit  it  was  dropped  into  the 
hole.  This  can  be  done, when  the  hole  is 
not  ragged.  These  two  holes  were  shot 
with  Judson  powder,  the  blasts  being  put 
off  simultaneously  with  a  battery.  It  will 
be  noticed  that  the  fuses  used  are  recorded 
both  as  to  number  used  and  as  to  length. 

Hole  No.  6  in  the  boulder  was  shot  with 
dynamite  with  a  cap  and  fuse.  The  column 
for  the  yardage  moved  can  be  filled  in  by 
tlie  superintendent,  or  some  one  able  to  cal- 


shoot  rock  in  this  way,  as  it  is  extremely 
expensive  to  loosen  and  break  up  rock  after 
an  unsuccessful  blast. 

The  records  shown  on  the  chart  and  ex- 
plosive sheet,  should  be  copied  upon  per- 
manent records  in  the  contractor's  office. 
The  office  chart,  for  showing  location  of 
the  holes  drilled  should  be  on  a  long  sheet 
of  cross  section  paper,  showing  on  the 
same  scale  as  the  small  chart,  the  entire 
line,  except  the  embankments.  The  totals 
from  the  explosive  sheet  should  be  re- 
corded in  a  book  made  up  for  that  purpose, 
which  should  also  have  columns  for  the 
drilling  records,  the  work  done  by  the 
muckers,  and  the  transporting  of  the  ex- 
cavated material. 

Fig.  4  shows  a  chart  to  be  used  in  a 
quarry.     A   base   line  can   be   run   on   each 
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culate  the  approximate  quantity  of  rock 
loosened.  No  yardage  is  recorded  with  the 
first  three  blasts,  as  these  blasts  are  charg- 
able  against  the  yardage  moved  by  the  last 
heav}-  blast  made  in  the  cut. 

A  separate  sheet  which  need  not  have  the 
springing  columns  on,  can  be  used  for 
blasting  boulders,  and  in  a  column  for  re- 
marks can  be  noted  the  method  used  in 
breaking  them  up,  such  as  "block-holing," 
"mud-capping"  and  other  methods. 

The  blasts  here  recorded  are  not  given 
as  economical  ones,  but  rather  as  examples 
of  actual  blasts,  in  which  there  is  nearly  al- 
ways used  more  explosives  than  necessary 
to  loosen  the  rock.     Contractors  prefer  to 


side  of  the  excavation  to  be  made  in  the 
quarry,  and  from  these  base  lines  any  point 
in  the  quarry  can  be  located,  for  recording 
on  the  chart.  These  records  can  be  trans- 
ferred to  an  office  chart  that  can  be  on  a 
larger  scale,  if  desired. 

From  the  chart  shown  here,  it  will  be 
seen  that  four  drills  are  working  in  the 
quarry.  Drills  A  and  B  on  top  of  the  ledge 
of  rock,  and  C  and  D  down  on  the  breast. 
C  is  a  small  drill  putting  down  shallow 
holes,  while  D  is  a  large  drill  snaking  in 
holes  on  the  breast  as  indicated  by  the  long 
lines  drawn  for  the  face  inward. 

A  sheet  similar  to  the  one  illustrated  in 
Fig.  2  can  be  used  in  a  quarry  to  record 


the  explosives  used.  An  accurate  estimate 
of  the  yardage  may  be  difficult  to  obtain 
at  times ;  but  it  is  usually  possible  to  ap- 
proximate the  yardage  very  closely  by  cal- 
culating the  cross-section  along  each  line 
of  drill  holes  and  the  distance  between  the 
lines  of  holes. 

In  some  tough  rocks  it  is  frequently  nec- 
essary to  drill  a  foot  or  two  below  grade,  in 
order  to  be  sure  to  break  all  the  rock  to 
grade.  In  such  cases,  due  allowance  should 
be  made  when  estimating  the  yardage  of 
"pay  rock"  broken.  In  other  cases,  the  rock 
breaks  one  or  more  feet  beyond  the  outer 
line  of  drill  holes,  and  allowance  for  this 
should  be  made  also.  But,  in  any  given 
kind  of  rock,  the  foreman  or  timekeeper 
will  soon  learn  how  much  to  allow  for 
these  factors,  and  can  then  estimate  the 
yardage  of  "pay  rock"  accurately  from  the 
chart  of  drill  holes.  In  this  manner  it  is 
possible  to  make  a  very  close  report  of  the 
yardage  of  rock  broken  every  day,  without 
the  necessity  of  cross-sectioning  with  an 
engineer's  level.  The  rock-drill  does  the 
cross-sectioning. 


Drilling  Twelve  Inch  Holes  with  a  Five 
Inch  Bit. 

Mr.  R.  R.  Sanderson,  in  the  August  is- 
sue of  the  "Drill  Hole,"  gives  a  very  in- 
teresting description  of  drilling  a  large 
diameter  hole  with  a  string  of  small  tools. 
We   abstract   the    following : 

"Not  long  ago  while  doing  some  drill 
work  for  a  railroad  company  up  along  the 
lakes,  I  was  called  upon  to  put  down  some 
9-in.  holes  for  steel  anchor  posts.  The 
outfit  I  was  using  was  a  No.  4  Cyclone 
Drill,  with  a  12  ft.  3  in.  stem  and  a  5-in. 
bit,  which  we  were  using  simply  to  test 
the  bed  rock  along  the  lake  where  the 
company  was  going  to  erect  a  dock.  As 
these  bits  contained  but  about  40  lbs.  of 
steel  and  we  desired  to  use  them  again 
for  5-in.  work,  I  did  not  want  to  stave 
them  out  to  9  ins.,  so  decided  to 
try  to  put  down  a  9-in.  hole  with  a  5-in. 
bit.  The  holes  were  to  be  23  ft.  deep — 
IS  ft.  in  dirt  and  8  ft.  in  bed  rock  of  mas- 
sive bedded  shale  which  was  pretty  hard. 
I  started  by  digging  a  12-in.  hole  a  foot 
and  a  half  deep  with  a  spade.  Owing  to 
the  play  which  the  tools  had  above,  it 
was  easy  to  speed  the  sides  of  the  hole 
down  nearly  straight,  but  as  the  anchor 
posts  had  to  fit  pretty  snug  in  the  shale, 
I  tapered  the  hole  from  the  top  so  that 
when  I  reached  the  shale  the  hole  was 
reduced  to  about  lO  ins.  I  now  had  a  hole 
15  ft.  deep,  12  ins.  at  top  and  10  ins.  at 
bottom.  I  started  the  hole  in  the  shale  at 
10  ins.  and  found  that  by  swinging  the 
top  of  the  tools  in  the  space  given  me  by 
the  12-in.  opening.  I  was  able  to  carry  the 
hole  on  down  at  a  diameter  between  9 
and  ID  ins.  I  found  that  there  were  but 
two  points  to  look  after.  The  first  was 
to  keep  perfectly  square  comers  on  the  bits 
and    the    other    was    to   keep    moving   the 
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top  of  the  tools  so  that  the  bit  cut  full 
size  of  the  hole,  otherwise  the  hole  would 
taper  down  and  be  no  larger  than  the  bit. 

"I  put  down  14  holes  in  this  manner  and 
the  only  one  I  had  trouble  with  was  the 
last  one,  and  this  was  due  to  my  own 
carelessness  in  allowing  the  corners  of  my 
bit  to  round  down  on  me. 

"In  drilling  these  holes  there  was  an- 
other problem  came  up,  the  solution  of 
which  was  new  to  me. 

"The  ground  I  was  drilling  in  was  right 
along  the  lake  and  the  first  10  ft.  was  all 
made  land.  The  top  6  ft.  was  crushed 
rock,  cinders  and  clay  and  was  so  mixed 
that  it  stood  up  nicely,  but  the  next  4  ft. 
was  lake  sand,  which  with  the  water  that 
was  in  it  would  run  like  quicksand.  When 
I  struck  this  the  first  thing  I  did  was  to 
ask  the  company  for  casing,  but  the  largest 
thing  they  had  was  the  s*'"-  pipc  we  had 
been  using,  and  no  other  kind  nearer  than 
70  miles  away;  besides  I  knew  that  if  I 
used  casing  I  would  be  compelled  to  use 
a  9-in.  bit.  I  knew  that  the  bed  rock  was 
not  over  15  ft.  deep,  so  that  I  could  not 
have  over  9  ft.  of  sand  to  contend  with. 
As  is  natural  to  a  fellow  when  he  is  up 
against  it,  all  kinds  of  ideas  came  to  me. 
I  thought  of  using  tile,  of  sinking  a  wood- 
en curb,  of  using  sheet  iron  pipe,  and 
many  other  methods,  but  they  all  had  the 
disadvantage  of  requiring  me  to  use  a 
g-in.  bit  if  I  adopted  them.  Finally  I 
thought  of  pasting  up  the  hole  so  that 
the  sand  could  not  run.  Now.  I  was  on 
the  right  track.  I  got  some  good  stiff 
clay,  chopped  it  up  prettj-  fine,  dumped 
some  of  it  in  the  hole  and  poured  in  just 
enough  water  to  make  a  nice  thick  batter. 
I  now  put  in  the  tools,  and  by  keeping 
the  batter  at  the  right  thickness,  I  had  no 
trouble  in  reaching  bedrock.  The  only 
thing  I  had  to  guard  against  was  to  keep 
from  getting  too  much  water  in  the  hole 
at  one  time,  as  an  excess  of  water  washed 
the  clay  from  the  sides  of  the  hole  and  let 
the    sand   run." 


Device  for  Assisting  Traction  Engines. 

Contractors  are  finding  addition.il  uses 
for  traction  engines  every  year.  One 
thing  that  limits  their  use  is  the  occurrence 
of  short  sections  of  ground,  that  are  not 
soft  enough  actually  to  mire  the  engine, 
yet  soft  enough  to  make  efficient  work  im- 
possible. In  order  to  overcome  this  diffi- 
culty the  J.  I.  Case  Threshing  Machine  Co. 
of  Racine,  Wis.,  are  equipping  their  trac- 
tion engines  with  a  simple  device 

A  winch  head  or  winding  spool  is  at- 
tached to  the  axle  of  the  fly  wheel  of  the 
engine.  A  snatch  block  is  fastened  to  a 
dead  man,  or  anchorage,  on  the  other  side 
of  the  soft  ground,  and  by  running  a  rope 
ittached  to  the  front  end  of  the  engine 
through  the  snatch  block  and  back  to  the 
winding  spool,  the  engine  is  assisted  over 
the  soft  stretch  of  ground. 

A  single  block  and  a  J-4  or  i  in.  rope  will 
answer  all   purposes. 


Unclassified  and  General  Articles 


Note:  This  section  i.s  dc\otcd  to  methods  and  cost 
articles  on  construction  work  not  properly  coniinj; 
under  any  of  the  preceding  cla.ssifications. 


Pile  Foundations  in  New  Orleans  and 
Durability  of  Foundation  Timber. 

In  a  discussion  on  foundations,  at  the 
last  annual  meeting  of  the  American  So- 
ciety of  Civil  Engineers,  Mr.  F.  C.  Jonah 
had  the  following  to  say  regarding  piles 
as  a  foundation : 

Foundations  for  all  heavy  structures  in 
New  Orleans  are  now  made  of  piling.  This 
is  the  best  foundation  for  that  locality  be- 
cause, in  the  absence  of  bed-rock  or  hard- 
pan,  piles  give  sufficient  frictional  resist- 
ance to  sustain  all  necessary  loads. 

The  soil  of  New  Orleans  is  nearly  al- 
ways pure  alluvium  many  hundreds  of  feet 
deep.  There  is,  in  various  parts  of  the 
city,  an  underlying  stratum  of  shells  and 
beach  sand,  usually  40  ft.  below  the  sur- 
face and  from  6  to  8  ft.  thick.  Piles  can  be 
driven  through  this,  but  it  is  not  consid- 
ered necessary  to  do  so,  and  they  are 
stopped  in  this  stratum.  This  material  was 
encountered  in  driving  the  foundation  piles 
for  the  new  passenger  station  now  being 
built  at  Canal  and  Basin  streets,  and  in  the 
foundations  for  the  Hagan  Avenue  Bridge, 
I  mile  away,  while,  just  below  the  city 
limits,  where  the  new  Frisco  Docks  are 
being  constructed,  and  where  more  than 
36,000  piles  have  been  driven,  alluvium  was 
the  only  material  reached.  The  same  con- 
dition obtains  on  the  work  of  the  new 
Sugar  Refinery,  also  just  below  the  city 
limits,  where  more  than  6,000  piles  have 
been  driven.  On  the  dock  work,  which  is 
under  the  writer's  charge.  75-ft.  piles  have 
been  driven  in  trenches  excavated  15  ft.  be- 
low the  surface,  so  that  for  90  ft.,  at  least, 
there  is  nothing  but  pure  silt.  Careful  rec- 
ords and  experiments  show  that  in  this  ma- 
terial a  60-ft.  pile  will  sustain  a  load  of  65 
tons  without  settlement,  although  16  tons 
per  pile  it  the  average  load  calculated. 
While  these  piles  may  be  driven  very 
quickly — as  much  as  4  in.  per  blow — it  is 
often  found  that,  if  they  stand  partly  driven 
over  night,  on  resuming  work  next  morn- 
ing several  blows  are  necessary  to  start 
them. 

The  writer  has  also  noticed,  in  driving 
piles  for  trestles  in  New  Orleans  and  vi- 
cinity, that  while  a  pile  might  go  as  much 
as  I  ft.  at  the  last  blow,  yet  by  the  time  the 
deck  and  track  were  on,  the  trestle  would 
stand  up  under  ordinary  traffic. 

The  piles  used  are  pine  sticks,  cut  in 
Louisiana  and  Mississippi ;  they  arc  very 
straight  and  smooth,  will  average  about  ^ 
ft.  in  length,  6  in.  in  diameter  at  the  small 
end  and  13  in.  in  diameter  at  the  butt,  and 


are  now  furnished  and  driven  for  from  30 
'o  35  cents  per  linear  foot. 

The  occurrence  of  the  sand  and  shell 
stratum  in  patches  can  be  accounted  for  on 
the  assumption  that  it  formed  part  of  the 
old  coast  line  or  probably  formed  small 
islands  which  were  gradually  connected 
with  the  mainland  and  covered  by  the  up- 
building of  the   Mississippi  Delta. 

The  great  holding  power  of  piles  in  this 
silt  is  due  to  the  free  lateral  movement  of 
the  soil  causing  the  pile  to  be  firmly 
gripped  as  soon  as  driven. 

In  driving  piles  in  this  material  some 
care  must  be  exercised  in  their  spacing,  as 
it  is  possible  to  drive  them  too  close  to  one 
another,  in  which  case  the  frictional  resist- 
ance would  be  measured  by  the  circum- 
ference of  the  cluster  rather  than  by  the 
circumference  of  the  piles  separately — 3/4 
ft.  is  a  fair  average  spacing. 

This  foundation  is  undoubtedly  the  best 
for  New  Orleans  as  the  piles  go  below  the 
level  of  basements,  sewers  and  canals :  and 
modern  buildings  are  being  erected  on  such 
foundations  without  any  settlement.  The 
foundations  will  also  be  permanent,  a? 
wood,  in  soil  of  this  character,  when  car- 
ried below  the  line  of  atmospheric  and 
moisture  changes,  lasts  indefinitely.  This 
has  been  abundantly  proven  in  New  Or 
leans  where,  in  boring  for  wells,  logs  in 
good  preservation  have  been  encountered 
hundreds  of  feet  below  the  surface.  Re- 
cently, in  excavating  for  the  basement  of 
the  new  passenger  station  at  Canal  and 
Basin  streets,  perfectly  sound  cypress  trees 
were  uncovered  12  ft.  below  the  level  of 
Canal  street. 

E.xcavations  frequently  expose  old  foun- 
dations on  cypress  footings  in  as  good  con- 
dition as  when  put  in  a  century  ago.  These 
footings  are  usually  from  4  to  6  ft.  below 
the  surface. 

The  drainage  works  of  the  city,  now  in 
course  of  construction,  will  probably  lowei 
the  water  level  to  8  ft.  below  the  surface. 
so  that  in  the  future  timber  foundations 
may  not  last  as  well  as  they  have  in  the 
past,  unless  carried  below  that  level,  which 
of  course,  is  the  case  with  pile  foundations 
for  new  structures  which  are  provided  with 
basements. 


The  Prussian  state  railway  administra- 
tion has  signed  a  contract  with  the  German 
steel  syndicate  for  the  delivery  of  rails 
and  steel  ties  covering  the  requirements 
of  the  railway  department  for  three  years. 


October  2^,  1907. 

Methods  and  Costs;  Some    Old;    Some 
New. 
Laying  Submerged  Main.  —  Eight-inch 
standard  cast-iron  hub  and  spigot  water 
pipe,   with   lead  joints,   was   used   to  re- 
place a  worn  out  wrought  iron  gas  main 
under   a   river.        Every   third   joint   was 
made  a  flexible  one  to  facilitate  the  lay- 
ing   and    to    allow    the    main    to    adjust 
itself  to  the  bed  of  the  sCream.  The  river 
at  the  crossing  was  525  ft.  wide  and  had 
an  average  depth  of  24  ft.,  although  the 
depth    at    the    middle    was    about    34   ft. 
The  bottom  at  the  middle  was  rock  cov- 
ered with  18  in.  of  soft  silt;  toward  the 
banks    the    bottom    was    gravel    overlaid 
with  silt.     A  hydraulic  jet  handled  by  a 
diver  was   used   in   excavating  a   trench 
through  the  silt,  water  being  supplied  to 
the  jet   under   a   pressure   of   about   140 
lbs.  by  a  pump  in  a  scow  anchored  over 
the  work.     An  ordinary  fire  hose  nozzle, 
with  a  1/2  in.  opening  was  used  with  good 
results.        Three    lengths    of    12    ft.    pipe 
were  jointed  together  on  the  pump  scow, 
and    a    flexible    joint    was    made    at    the 
same  time  on   each  end  of  the  3-length 
section.     The    scow    was   anchored    over 
the  position   the   section   was   to   occupy 
and  the  three  lengths  were  lowered  by  a 
stiff   legged    derrick,   the   section      being 
supported  at   two  points,   so  as  to  keep 
it  horizontal  in  laying.     When  a  section 
was  lowered  into  place  on  the  bottom  of 
the  river  the   flexible  joint   next  to  the 
pipe  already  laid  was  made  by  a  diver. 
In  the  middle  of  the  river  it  was  neces- 
sary to  anchor  the  pipe  to  the  rock  to 
insure   safety   from    displacement.        Ac- 
cordingly  the   diver   bored   holes   in   the 
rock   on    both   sides   of   the   pipe   with   a 
pneumatic  hand  drill.       Expansion  bolts 
were  placed  in  these  holes  and  strips  of 
.  iron   passing   over   the   pipe   attached   to 
the    bolts.     The    trench    opened    by    the 
hydraulic  jet  was  soon  closed  up  by  the 
river  silt. 


Marsh  Road.— The  following  rnethods 
were  used  in  building  a  road  across  the 
salt  meadows  between  the  solid  land  at 
Pleasantville.  N.  J.,  and  .Atlantic  Citj'. 
Soundings  showed  that  the  mud  varied 
in  depth  from  6  to  28  ft.,  the  surface  of 
most  of  which  was  a  floating  sod.  varj'- 
ing  from  2  to  4  ft.  in  thickness,  below 
which  was  a  semi-liquid  mud  resting  up- 
on hard  pan.  The  latter,  in  a  few  places, 
was  only  4  ft.  thick,  and  below  this  was 
another  stratum  of  soft  mud.  The  road 
constructors  depended  upon  this  first 
layer  of  hardpan  to  support  the  struc- 
ture. The  bridge  approaches  were  piled, 
the  piles  being  put  down  with  a  water 
jet  and  hammer.  At  a  depth  of  28  ft.  the 
first  resistance  was  met;  at  35  ft.  this 
disappeared  and  the  pfte  with  weight  of 
hammer  sank  indefinitely,  so  the  piles 
were  stopped  at  30  ft.  This  pit  extend- 
ed for  only  a  short  distance,  and  a  solid 


ENGINEERING-CONTRACTING 

bed  of  sand,  gravel  or  clay  was  usually 
struck  at  a  depth  of  from  10  to  20  ft. 
below  high  tide.  After  the  road  line  was 
located  sod  banks,  5H  ft.  high,  12  ft. 
wide  at  the  base,  and  2  ft.  wide  at  the 
top  were  built,  the  sod  being  placed  with 
the  grass  side  out.  The  sod  was  taken 
from  between  the  banks.  The  inside 
edges  of  the  sod  banks  were  60  ft.  apart. 
The  enclosed  space  was  then  filled  in 
with  sand  dredged  from  riparian  land  un- 
der the  adjoining  bay  and  pumped 
through  pipes  for  a  distance  of  one-half 
mile  or  more.  As  the  sand  settled  it 
pushed  the  mud  sideways  until  it  reached 
an  equilibrium  or  the  sand  rested  on 
hardpan.  When  the  bed  of  sand  was  6 
ft.  above  the  level  of  the  meadow  the 
weight  was  sufficient  to  displace  all  the 
mud  and  a  good  foundation  was  secured. 
Over  salt  ponds  where  there  was  no  sod 
for  banks,  hard  pine  bulkheads  were  sub- 
stituted at  a  cost  of  $4.50  per  lineal  foot. 
After  the  sand  fill  had  thoroughly  settled 
the  roadway  was  given  the  proper 
curvature  and  surfaced  with  a  coating  of 
gravel.  Substantial  railing  protects  both 
sides  of  the  road.  The  above  work  was 
done  under  supervision  of  J.  J.  Albert- 
son.  Engineer  of  Atlantic  County,  N.  J. 


Filing  Office  Records.— The  following 
methods  of  filing  and  indexing  office  rec- 
ords are  used  in  the  Engineering  Depart- 
m.ent  of  the  city  of  Springfield,  O.:     All 
correspondence  received   bearing     on     a 
certain  subject  and  of  sufficient  import- 
ance to  keep  is  given  a  file  number.  This 
number  appears   on  all  correspondence  re- 
lating to  this  subject.     For  example,  let- 
ters  containing     important     information 
regarding   the    building   of   a   bridge    on 
Fountain    Ave.    across    Buck    Creek    are 
received  from  several  bridge  companies. 
The  letters  are  given  a  file  number,  say 
Xo.  250.  and  recorded  in  the  index  under 
the  letter  "B."   as   "Bridge  across   Buck 
Creek  at  Fountain  Ave.,  Xo.  250";  under 
the  letter  "F"  as  "Fountain  Ave.  bridge 
across   Buck  Creek.  Xo.  250";  and  under 
the  first  letter  of  the  name  of  the  bridge 
company,     as     "Fountain     Ave.     bridge 
across    Buck    Creek,    Xo.    250."     In    an- 
swering correspondence  a  carbon  copy  is 
made  of  the  letter.     The  typewritten  let- 
ter  is    copied    into    the    ordinary      letter 
book  and  indexed  in  the  book.     The  car- 
bon copy  is  attached  to  the  correspond- 
ence  received    and   placed   in    its   proper 
file.^    These  files  consist  of  plain  manila 
paper  %  in.  wide  and  1^  in.  larger  than 
a   sheet  of  typewritten   paper.     The  let- 
ters are   placed   on   this   sheet   of  paper 
and  the  extra  length  folded  down  across 
the  top ;   on   this   folded  top  margin   is   re- 
corded the  file  number.     These  files  are 
placed  in  an  ordinary  file  box,  with  the 
numbered    edges    toward   the   front    end. 
Each  large  file  box  bears  on  its  front  a 
paster  showing  the  serial  number  of  the 
files  contained   therein.     Reports,  survey 
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notes,  deed  descriptions,  small  survey 
tracings,  etc.,  are  folded  and  placed  in 
flat,  heavy  paper  files  such  as  attorneys 
use  in  filing  away  court  cases.  Each  file 
is  numbered  and  properly  and  copiously 
indexed  in  a  "Report,  etc."  Index  of 
the  same  style  as  is  used  in  indexing 
correspondence.  In  order  that  they  may 
be  kept  clean  and  not  become  scattered, 
they  are  then  placed  in  a  large  paste 
board  file  box  of  the  same  length  and 
breadth  but  of  suflScient  height  to  hold 
from  10  to  25  or  more  smaller  files.  Each 
file  box  bears  on  its  front  a  paster  show- 
ing the  numbers  contained  therein.  All 
maps  and  plans  shoud  be  kept  clean,  flat 
if  possible,  and  free  from  creases  and 
folds.  The  city  has  two  flat  top  cases  56 
ins.  wide  by  40  ins.  deep  by  42  ins.  high, 
each  containing  five  drawers,  size  52  by 
36  ins.  by  3  ins.  deep,  and  four  drawers, 
size  22  ins.  by  36  ins.  by  3  ins.  deep.  In 
the  lower  right  hand  corner  of  every 
map,  plan  or  plat  in  a  space  of  IH  by 
3  ins.,  appears  the  following:  Engineer- 
ing Department;   Springfield,  Ohio;  Xo. 

•  ■  :  Scale   . . ;  Date   ;  Surveyed  by 

■ ;   Drawn   by    ;   for  uniform- 
ity's sake,  a  rubber  stamp  or  stencil  may 
be  used.     All  plats  that  can  be  kept  flat 
and  are  not  too  large  are  filed  away  in 
the   drawers.        Each    drawer   is   lettered 
and   bears    a    paster    showing   the    letter 
and  numbers  of  plats  contained  therein; 
thus   "A"   1   to   80;    "B"   80  to   190,    etc. 
Plats  and  profiles  that  cannot  be  filed  in 
drawers,  are  rolled  up  and   placed   in  a 
wall  case,  containing  a  number  of  com- 
partments 7  ins.  high.  6  ins.  wide  and  30 
ins.  deep.     One  end  of  the  wall  case  con- 
tains compartments   12  ins.  high.  10  ins. 
wide    and    60    ins.    deep,    for   very    large 
plats.     All  plats  bear  a  small  paper  tag 
1  in.  by  ly.  ins.,  such  as  are  used  by  mer- 
chants,  having   the   number   of  the   plat 
on  one  side  and  an  abbreviation  of  the 
title  on  the  other  side.     From  20  to  40 
plats   are  placed   in   each     pigeon     hole. 
Each  case  is   lettered  and  the  compart- 
ments bear  a  paster  as  an  aid  for  finding 
the  desired  number  quickly  and  insuring 
its    return    to    the   proper   compartment. 
The   index   is   of  the   same   style  as   de- 
scribed heretofore  and  plats  are  indexed 
thus.  Plan  of  Reservoir — Drawer  A.  Xo. 
37  or  Profile  of  Main  Street  Sewer.  Case 
D.   Xo.   125.     Field  books  are  numbered 
consecutively.        All     sun-ey    notes    and 
levels  are  recorded  in  a  level  book,  as  it 
is   of  a   convenient    size.     The    pages    of 
these  books    are    all    numbered.       Field 
books   and   pages    and    the    bench    mark 
elevation  are  recorded  on  each  plat.  The 
index  is  of  the  same  style  as  described 
heretofore. 


According  to  the  annual  report  of  the 
State  Tax  Commissioner  of  Texas  the  rail- 
ways in  that  state  on  Jan.  i,  1907.  possessed 
property,  tangible  and  intangible  to  the 
amount  of  $420,000,000. 
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Cost  Keeping  on  Sewer   Work. 

IIY     KKITII    O.    GUTHRIE*,    ASSOC.     M.    AM.     SOC. 
C.  E. 

Tho  report  cards  shown  below  were  de- 
signed to  gather  detailed  cost  records  from 
scattered  sections  without  increasing  the 
ordinary  clerical  force.  They  have  been 
used  on  a  large  sewer  contract  in  charge 
of  the  writer,  producing  records  in  handy 
shape  for  daily  and  bi-monthly  compari- 
son, easily  compiled  into  compact  totals 
for  future  reference.  The  entire  extra  ex- 
pense of  the  working  system  has  only 
amounted  to  the  first  cost  of  printing. 

It  is  common  practice,  and  properly  so, 
on  cost  reports  to  print  the  desired  iteins 
of  distribution  and  adhere  to  them  through- 
out. Otherwise  it  is  the  tendency  to  in- 
crease the  number  of  special  items  ad  in- 
finitum, making  comparison  difficult.  How- 
ever, on  these  reports,  three  extra  lines 
were  left  to  cover  special  conditions,  such 
as  pumping,  laying  sub-drain,  etc.,  occur- 
ring only  on  one  or  two  sections.  Tt  is 
often  difficult  to  secure,  on  daily  reports, 
an  accurate  statement  of  the  amount  of 
work  done.  This  is  easily  obtained  on  sew- 
er work  by  referring  everything  to  the  sta- 
tions or  "grade-boards."  This  method  ob- 
viates everything,  and  the  daily  distances 
check  up  when  totaled  for  any  period  of 
time.  Indeterminate  items,  like  teams,  can 
be  arbitrarily  coupled  with  some  suitable 
item,  such  as  Excavation  or  Arch. 

To  get  an  accurate  distribution  of  a  pay- 
roll it  is  necessary,  of  course,  to  have  the 
amount  of  the  pay-roll.  That  the  foreman 
might  find  this  readily,  and,  in  part  as  a 
reminder,  the  different  classes  of  labor  are 
tabulated  on  the  left. 

Toward  the  end  of  the  day  the  foreman 
first  jots  down  the  stations  of  completed 
work,  then  from  his  time-card,  having 
simply  the  check  numbers,  rates  and  hours 
worked,  he  draws  off  his  day's  pay-roll, 
finding  it  to  be,  as  in  the  case  taken,  $83.10. 
He  now  distributes  first  the  minor  items, 
w'hich  is  readily  done  from  memory.  For 
example,  the  Bracer  and  his  three  helpers 
worked  on  "Sheeting";  the  two  men  on 
"Backfilling"  car;  the  three  who  "Pulled 
Sheeting"  for  five  hours;  the  two  bending 
and  setting  "Steel  Bars";  the  two  carpen- 
ters and  one  laborer  on  "Forms,"  and  so 
on,  until  there  is  left  only  Excavation  and 
Concreting.  As  a  rule  the  men  who  have 
been  in  the  ditch  can  be  readily  counted 
up,  and  Concrete  Invert,  or  Arch,  gets  the 
balance  of  the  pay-roll.  The  last  item,  of 
course,  gets  some  of  the  odds  and  ends,  but 
that  is  better  and  far  safer  as  a  basis  for 
future  estimating,  than  heaping  them  into 
a  "Miscellaneous"  item  by  themselves. 

These  reports  are  daily  collected  by  the 
general  timekeeper  and  checked  up  by  him 
as  to  correctness  of  pay-roll  amount.  They 
can  then  be  used  for  comparison  between 
different  sections,  or  between  different  days 
on  the  same  section,  without  further  tabu- 
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lation.  At  the  end  of  a  half  month  it  takes 
not  more  than  an  hour  to  foot  up  the  totals 
of  a  section  and  post  on  the  same  card, 
which  is  then  ready  to  file  in  a  card  cabinet 
as  a  permanent  record. 

The  "Material"  Report  shown  was  gotten 
up  to  catch  the  elusive  cement  empties  and 
to  follow  the  quantities  used  on  different 
parts  of  the  sewer.  By  checking  with  the 
storekeeper's  records,  the  loss  of  bags  or 
waste  of  materials  can  be  learned  soon 
enough  to  take  advantage  of  it. 


The  Valuation  of  Water  Works  Prop- 
erties.* 

BY    CHAS.    B.    BURDICK.t 

In  essentials  the  procedure  is  the  same 
whether  the  valuation  has_  as  its  object  the 
change  of  ownership  of  the  property  from 
private  to  public  or  whether  it  is  made  for 
the  purpose  of  determining  a  fair  return 
upon  the  investment.  There  arc  some  dif- 
ferences,  however,    in    the   details   of   pro- 
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be  based  upon  an  accurate  knowledge  o£ 
the  property.  It  is  usually  based  upon  an 
inventory,  preferably  jointly  prepared  by 
the  parties  at  issue.  The  inventory  i* 
sometimes  prepared  by  the  appraisers  them- 
selves; it  is  sometimes  prepared  and  fur- 
nished by  the  owner  of  the  property  and 
subsequently  verified  by  the  city.  The  in- 
ventory should  set  forth  exactly  and  con- 
cisely of  what  the  property  consists.  It 
should  give  the  date  of  installation  of  each 
part  of  the  plant,  the  circumstances  bearing 
upon  its  depreciation,  and  its  condition  at 
the  time  viewed.  All  should  be  set  forth  in 
such  detail  and  circumstantiality  that  the 
statement  may  be  readily  verified.  The 
whole  should  be  summarized  in  such  man- 
ner as  to  permit  the  assignment  of  values 
with  the  least  labor.  It  is  important  that 
the  inventory  be  prepared  by  one  who  has 
had  sufficient  experience  in  water  works 
construction  as  to  appreciate  those  things 
which   enter   into   or   affect   the   matter   of 


Foreman's  Daily  Pay  Roll  Report. 

Location  ....  14lh  Avenue. . .  .No.  2.  .  .  .9e"lSewer 

Itemized  Pay  Roll.  Work  Done. 


Date August  7.  1907 

PaylRoll  Distributed. 


Foreman 1  days  at. 

Engineer /      "      " 

Labor 1      "      " 

■■      27.4"      " 

•■    ii.s"    ■■ 


Carts / 

Teams 2-10  ' 

Hoister t 

Water  hoy. .    I 


Total  day's  pay  roll. 


General  Night  Watchman  and  Water  Boy 

Excavation   completed  to  station,  18.40     Cost.. 

Sheeting  18.30     

Foundation  plank"  "         "        18.00      

Backfilling  16.90      

Sheeting  Pulled 17.10      

Concrete  Invert   "  "         "         

Brick  Invert         "  "         "         

Concrete  Sides  1  "  "         "        17.48      

Concrete  Roof  J"  "         "         

Steel  Bars  set  "         "        17.48      

Forms  set  to  station.. . ._ 17.48      

Forms,  pipe  laid  to  station 

Manholes  built  to-day 

Other  items Pump 

'Teams  working. .  .Cement 17.48      

Carts  working. .  .  .Gravel 17.48      


s\te 
i9,es 

8\2S 
g\6S 
SCO 
£62 


S9 


8S 


eo 

7  25 


Total  day's  pay  roll . 
Signed L.~  W. — 


SS 
ISO 
300 


t  83  10 


.IForeman. 


Cost  Keeping  on  Sewer  Work — Blank  for  Daily 'Report  of  Foreman. 

(The  blank  was  S'2  in.  long  by  5%  ins.  wide.      In    the   reproduction    words   in   italics   and 
figures  are  shown  to  illustrate  use  of  blank    in   a   specific  case.) 


cedure.  It  is  not  within  the  province  of 
this  paper  to  treat  of  valuations  made  to 
assist  in  transactions  between  individuals, 
Such  valuations,  and  they  are  more  numer- 
ous than  all  other,  are  largely  a  matter  of 
investments  and  revenues,  past,  present  and 
future. 

Let  us  first  consider  the  case  of  a  com- 
pany plant  valued  for  prospective  purchase 
by  the  municipality  under  its  contract  right. 
In  the  absence  of  statements  to  the  con- 
trary, in  the  contract  or  franchise,  the  ele- 
ments of  value  are  as  follows  :  * 

First,  the  physical  value  of  the  property 
as  it  exists  at  the  time  of  the  valuation,  less 
its  depreciation ;  second,  the  "going  value" 
hereinafter  defined;  and,  third,  the  "fran- 
chise value,"  if  any. 

THE  PHYSICAL  PROPERTY. 

The  valuation  of  the  physical  plant  must 


•Engineer  P.    J.   Murray   &   Co.,    &  Henrj' 
Dumary.   Brooklyn,   N.   T. 


•Abstract  of  paper  read  before  Wisconsin 
League    of   Municipalities. 

THydraulic  and  Sanitary  Engineer,  Chi- 
cago,   III. 


value,  and  it  is  further  important  aifd  of 
great  advantage  in  the  subsequent  consid- 
eration of  the  inventory  by  appraisal  that 
the  inventory  be  prepared  by  one  who  is 
familiar  with  the  method  and  practices  of 
appraisal  boards  in  viewing  these  proper- 
ties. 

In  addition  the  inventory  should  set  forth 
the  history  of  the  plant  both  physical  and 
financial.  It  should  contain  a  statement  of 
the  growth  in  pumpage  and  consumption, 
taps  and  consumers,  the  income,  the  operat- 
ing expenses  and  the  maintenance.  All  this 
information  is  of  service  in  fixing  the  "go- 
ing value"  and  the  value  of  the  franchise. 
The  statement  should  cover  as  long  a  pe- 
riod of  years  as  possible,  running  back  to 
the  inception  of  the  plant  if  the  data  is 
available.  All  statements  should  be  in  suffi- 
cient detail,  that  they  may  be  readily  veri- 
fied, and  that  the  appraisers  may  form 
judgment  as  to  their  reasonableness. 

Having   in    hand   a   proper   inventory,   a 
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board  of  expericiiccil  appraisers  will  exam- 
ine the  property  and  verify  the  inventory 
statement  with  a  minimum  of  labor,  and 
their  valuable  time  will  be  free  for  the  con- 
sideration of  the  values  to  be  attached  to 
the  properties  covered  by  the  inventory. 

The  value  of  the  physical  property  is 
usually  based  upon  the  cost  of  duplicating 
it  under  prices  prevailing  at  the  time  of  ap- 
praisal. In  the  average  plant,  at  prevailing 
prices,  from  one-third  to  6'ne-half  of  the 
physical  value  consists  in  cast  iron  water 
mains  and  their  appurtenances,  valves  and 
hydrants. 

During  the  writer's  experience,  covering 
the  past  12  years,  the  price  of  this  com- 
modity in  the  central  west  has  varied  be- 
tween $15  and  $40  per  net  ton.  This  pe- 
riod, however,  includes  a  time  of  commer- 


pricc  or  average  cost  per  ton  in  company 
water  works  plants  built  since  1875. 

The  cost  of  machinery  to  a  limited  extent 
follows  the  price  of  cast  iron  and  other 
metals.  It  is,  however,  largely  influenced 
by  labor,  and  although  the  cost  of  labor  has 
materially  increased  of  late  years,  special 
machinery  and  a  better  understanding  of 
requirements  has  resulted  in  a  materially 
less  cost  for  machinery  than  prevailed  30 
years  ago,  and  there  is  a  much  greater 
margin  between  the  prices  prevailing  in  the 
fifties,  sixties  and  seventies  and  those  of 
to-day.  As  of  other  commodities,  the  price 
of  machinery  was  at  its  low  ebb  in  the  late 
nineties,  since  when  it  has  increased  in 
price  from  25  to  50  per  cent. 

Labor  has  lately  shown  a  decidedly  up- 
ward tendency.     The  price  of  lumber  and 
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cial  depression  and  the  period  of  great  ac- 
tivity during  the  past  four  years.  In  the 
years  1870  to  1876,  when  but  few  small 
works  were  constructed,  the  price  of  pipe 
averaged  about  $50  per  ton.  From  1876  to 
1884,  covering  a  period  of  active  water 
works  construction,  the  price  ranged  be- 
tween $35  and  $45.  From  1883  to  1890,  a 
further  period  of  water  works  activity,  $25 
to  $35.  From  iSgo  to  1897,  $15  to  $30. 
Since  1897  tli^  price  has  gradually  risen 
(with  some  ups  and  downs)  to  its  present 
price  of  about  $35  per  ton. 

All  the  original  pipe  systems  have  been 
added  to  largely,  and  it  is  probable  that  the 
prices  which  have  been  applied  in  water 
works  appraisals  during  the  past  five  years 
do  not  differ  materially  from  the  average 


building  materials  generally  has  graduall> 
increased  for  ten  years  past.  Upon  the 
contrary,  heavy  masonry  can  be  constructed 
to-day  cheaper  than  ever  before,  due  to  the 
greatly  decreased  cost  of  cement  and  the 
better  understanding  of  cement  and  con- 
crete construction. 

From  what  has  been  said  as  to  the  fluc- 
tuation of  prices,  it  may  rightly  be  judged 
that  there  have  been  periods  when  ap- 
praisals upon  the  cost  of  duplication  theory 
may  have  been  considered  to  work  hard- 
ship upon  one  party  or  another.  It  would 
seem  a  hardship  to  compel  an  investor  to 
part  with  a  property  upon  the  basis  of  a  $15 
pipe,  if  the  average  price  actually  paid  was 
$30.  This  might  have  happened  in  ap- 
praising property  in  1897  or  1898  that  had 


been  constructed  prior  to  1890.  The  con- 
verse of  this  would  tend  to  work  a  hard- 
ship upon  the  purchaser.  It  is  true,  how- 
ever, that- the  purchaser,  individual  or  mu- 
nicipality, has  the  power  to  fix  the  time  of 
purchase  within  certain  limits,  and  this  is 
not  true  of  the  seller  having  a  contract  to 
sell  at  the  option  of  the  prospective  pur- 
chaser. It  will  be  observed  that  there  is 
room  for  a  wide  experience  and  a  broad 
judgment  in  order  that  values  may  be  as- 
signed equitable  to  all  concerned. 

Depredation. — Depreciation,  as  the  word 
is  applied  in  water  works  valuation,  means 
the  falling  in  value  or  reduction  of  worth 
of  the  property,  as  compared  to  a  new 
property  similar  to  it  in  essential  respects. 
It  may  take  place  through  a  variety  of 
causes.  Use,  wear,  lack  of  care,  the  action 
of  element  or  of  soil,  all  tend  toward  a 
lessening  of  usefulness. 

A  further  source  of  depreciation,  par- 
ticularly in  machinery  and  processes,  lies  in 
advancement  due  to  new  inventions.  A 
machine  otherwise  good  must  be  consid- 
ered as  depreciated  if  means  have  been  in- 
vented for  accomplishing  the  same  work  in 
a  cheaper  or  better  way.  A  particular  de- 
vice may  also  be  depreciated  by  an  obvious 
mistake  in  its  selection :  by  the  application 
of  a  machine,  good  in  itself,  not  adapted  to 
the  work  that  it  performs. 

In  general  our  water  works  systems  are 
less  depreciated  than  the  public  is  some- 
times brought  to  believe.  As  before  stated, 
a  considerable  part  of  water  works  value 
lies  in  cast  iron  pipe.  In  ordinary  soils 
this  is  one  of  the  most  durable  of  materials. 
In  fact,  experience  in  the  use  of  pipe  ex- 
tending over  a  period  of  more  than  100 
years  has  not  been  sufficiently  lengthy  to 
demonstrate  its  ultimate  life.  There  is  un- 
coated  cast  irqn  pipe  that  has  been  in  serv- 
ice for  that  length  of  time,  and  within  the 
past  50  years  a  pipe  coating  has  been  used 
that,  so  far  as  our  experience  goes,  almost 
perfectly  protects  the  wall  of  the  pipe 
against  being  eaten  away  and  destroyed  by 
corrosion.  There  are  certain  soils  and 
waters,  however,  fortunately  rarely  met 
with,  possessed  of  chemical  qualities  such 
that  pipe  is  rapidly  destroyed.  The  drain- 
age water  from  coal  mines  has  been  known 
to  possess  this  deleterious  quality.  The  ac- 
tion of  the  electric  current,  commonly 
known  as  electrolysis,  under  certain  condi- 
tions, seriously  weakens  a  pipe  system.  A 
few  years  ago  this  was  considered  a  great 
source  of  danger  to  our  distribution  sys- 
tems. It  has  been  subsequently  learned  that 
the  danger  from  this  cause  is  confined  to 
the  spot  where  the  current  leaves  the  pipe, 
and  thus  only  a  small  part  of  the  pipe  sys- 
tem is  affected,  even  in  aggravated  cases. 
Furthermore,  it  is  now  known  that  elec- 
trolysis may  be  corrected  by  proper  bond- 
ing in  the  electrical  construction. 

Certain  waters  produce  a  deteriorating 
effect  owing  to  a  tendency  to  produce  tu- 
bercles or  incrustation  upon  the  interior 
surface  of  the  pipe,  which  tends  to  reduce 
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its  carrying  capacity.  This  obviously  has 
effect  upon  the  uscfuhiess  of  tlic  pipe  and  its 
value.  Means  have  lately  been  introduced 
for  cleaning  water  mains  that  have  become 
depreciated  from  this  cause,  and  it  is  proba- 
ble that  deficiencies  due  to  tubcrculation 
will  not  hereafter  be  considered  as  serious 
as  formerly.  Very  little  trouble  is  experi- 
enced in  the  central  west  owing  to  tubcrcu- 
lation or  incrustation  of  the  water  mains. 
Our  waters  are  much  more  satisfactory  in 
this  respect  than  the  softer  waters  of  the 
east. 

Aside  from  the  pipe  system,  there  are 
usually  other  structures  having,  under  fa- 
vorable conditions,  a  very  long  life.  Reser- 
voirs constructed  of  permanent  materials, 
such  as  masonry  or  earth,  come  under  this 
class.  They  are  almost  indestructible 
when  properly  maintained,  and  their  de- 
preciation is  usually  confined  to  coverings 
or  other  parts  of  non-permanent  character. 

Steel  reservoirs,  standpipes  or  elevated 
tanks  have  a  much  shorter  life.  Many  of 
our  standpipes  are  now  20  to  30  years  old, 
and  although  some  of  them  are  in  fairly 
good  condition,  a  number  have  been  taken 
down  as  being  dangerous,  have  been  de- 
stroyed by  accident  or  have  been  displaced 
through  lack  of  capacity. 

Buildings  are  of  uncertain  life,  and  are 
usually  displaced  from  lack  of  utilitj-  rather 
than  deterioration  in  their  structure. 

Pumping  machinery  has  a  variable  life. 
As  regards  the  pumping  engine,  it  is  more 
often  replaced  through  lack  of  capacity 
than  for  perhaps  any  other  reason.  Good 
machines,  fitted  to  their  condition,  have 
been  known  to  operate  for  50  years,  more 
or  less  activeh',  and  it  is  probable  that  any 
good  machine,  well  maintained,  is  capable 
of  service  for  a  very  long  period  where 
conditions  of  service  permit  its  continued 
use.  Most  pumping  engines,  and  this  is 
true  of  many  other  water  works  devices, 
have  a  useful  passive  life  after  their  active 
work  is  done.  It  is  considered  necessary  in 
our  water  works  to  hold  machinery  in  re- 
serve for  use  in  case  of  accident,  and  old 
machinery  of  sufficient  capacity,  in  good 
condition,  well  suits  the  demand  of  this  re- 
serve. 

In  assigning  depreciation  to  any  particu- 
lar case  it  must  be  based  upon  certain  as- 
sumptions as  to  the  life  of  the  various 
structures,  taking  into  consideration  the  lo- 
cal conditions,  and  while  it  is  impracticable 
to  give  any  rules  that  are  applicable  to  all 
circumstances,  it  may  be  said  that  the  es- 
timated life  of  water  works  structures,  as 
they  have  been  assigned  by  appraisal 
i-.'ards  in  arriving  at  depreciation,  do  not 
differ  materially  from  the  following: 

ORDINARY  LIFE  OF  W.\TER  WORKS  STRUCTURES. 

Years. 
Well    coated    cast    iron    pipe    and 

specials     75  to  100 

Wrought  iron  pipe,  well  coated. .  .25  to   50 

Hydrants   and   valves 50  to   75 

Buildings     25  to    50 

Reservoirs     50  to  100 
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Standpipes    25  to    50 

Pumping    machinery 15  to   50 

Boilers    10  to   20 

Electric    machinery 25  to   50 

From  what  has  been  said  as  to  the  gener- 
ally assumed  life  of  water  works  structures, 
it  must  not  be  inferred  that  tlie  deprecia- 
tion is  uniform  from  the  beginning  to  the 
end  of  the  life.  In  fact,  this  is  seldom  the 
case.  It  is  quite  conceivable  that  a  pump- 
ing engine  a  few  years  after  its  installa- 
tion, while  its  capacity  is  still  ample  for  all 
purposes  and  which  has  been  operated  for  a 
sufficient  length  of  time  to  insure  that  it  is 
substantially  built  and  fitted  for  its  service, 
may  l>e  considered  as  fully  as  valuable,  if 
not  more  valuable,  than  it  was  the  day  that 
it  was  installed,  when  its  efficiency  had  not 
been  demonstrated. 

Furthermore,  in  most  structures  the  de- 
preciation is  not  uniform,  but  is  slow  dur- 
ing early  life  and  rapid  toward  the  end  of 
existence. 

Upon  the  Sheboygan  appraisal  in  1900 
Mr.  Bennezette  Williams,  C.  E.  suggested 
the  use  of  the  sinking  fund  in  computing 
the  depreciation  of  water  works.  The 
plan  was  adopted  by  the  board  in  that  ap- 
praisal, and  it  so  fits  experience  in  the  na- 
ture of  depreciation  as  to  have  been  adopt- 
ed by  most  appraisal  boards  that  have  con- 
sidered water  works  values  since  that 
time.  The  working  of  this  plan  may  per- 
haps be  most  clearly  seen  by  an  illustra- 
tion. Let  us  assume  that  Smith  pays. 
$1,000  for  a  machine  whose  life  is  fixed  at 
20  years.  Knowing  its  life  there  can  be 
readily  computed  the  annual  addition  to  a 
sinking  fund,  which,  at  compound  interest 
(say  3  per  cent)  will  replace  the  machine 
at  the  end  of  its  life.  If  at  the  end  of  10 
years  Smith  sells  the  machine  to  Jones, 
agreeing  to  turn  over  with  it  the  accumu- 
lation of  his  sinking  fund  to  date  of  sale, 
Jones  can  afford  to  pay  the  original  pur- 
chase price  of  the  machine,  $1,000,  the 
accumulation  of  the  sinking  fund  having 
made  good  such  depreciation  in  the  machine 
as  has  taken  place  prior  to  the  transfer.  In 
addition  Jones  would  have  the  scrap  value 
of  the  machine,  whatever  that  might  be  at 
the  end  of  its  life.  This  is  precisely  the 
method  pursued  in  computing  depreciation 
upon  the  so  called  sinking  fund  or  curved 
line  basis.  It  brings  experience  and 
theory  together  in  that  a  reasonable  as- 
sumption as  to  the  life  of  a  structure  may 
be  made,  and  a  result  reached  in  accord 
with  experience  in  that  the  depreciation 
during  the  early  years  of  life  is  small,  in- 
creasing more  rapidly  as  the  end  of  life  is 
approached.  In  applying  this  method  of 
computation  it  has  been  customary,  know- 
ing the  age  and  assuming  the  life  of  a 
structure,  to  compute  the  accumulation  of 
an  annual  sinking  fund  sufficient  to  replace 
the  structure  at  the  end  of  its  life  up  to  the 
date  of  appraisal,  and  deduct  such  ac- 
cumulation as  depreciation  from  the  cost  of 
duplicating  the  structure. 

In  supplying  this  method  of  computation 
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it  would  be  perfectly  proper  to  deduct  from 
the  cost  of  duplicating  the  structure  its 
scrap  value  at  the  end  of  its  life  before 
computing  the  sinking  fund.  This  method 
of  procedure  is  actually  pursued  in  finan- 
cial reports  upon  commercial  enterprises, 
but  inasmuch  as  the  scrap  value  of  most 
water  works  appliances  is  small,  after  they 
have  lived  their  life,  this  refinement  has 
usually  not  been  introduced  in  the  ap- 
praisal of  water  works  property. 

GOING  VALUE. 

Our  courts  have  held  in  several  import- 
ant cases  where  a  city  compels  a  company 
to  part  with  its  property  that  in  determin- 
ing the  remuneration  to  be  paid  by  the 
city,  consideration  shall  be  given  not  only 
to  the  physical  value  of  the  property  but  to 
the  added  value  that  it  has  from  the  fact 
that  it  is  in  operation,  that  it  is  doing  busi- 
ness and  earning  revenue.  This  element  of 
worth  is  somewhat  analogous  to  the  so 
called  "good  will"  in  the  transfer  of  busi- 
ness properties. 

The  justice  and  legality  of  this  element 
of  value  was  clearly  decided  in  the  case  of 
the  National  Water  Works  Co.  of  New 
York  vs.  Kansas  City,  in  the  circuit  court 
of  the  United  States  for  the  western  dis- 
trict of  Missouri,  and  the  appeal  of  this 
case  to  the  United  States  Court  of  .\ppeals, 
eighth  circuit.  In  this  case  the  court  award- 
ed to  the  water  company  a  substantial  sum 
in  view  of  the  business  established.  An- 
other decision  on  this  point  was  made  in 
the  case  of  the  Newburyport  Water  Co.  vs. 
the  city  of  Newburyport  by  the  Supreme 
Court  of  Massachusetts,  which  refused  to 
reverse  the  finding  of  the  lower  court 
awarding  $40,000  for  "going  value." 

In  practically  all  valuations  of  water 
works  properties  that  have  been  made 
since  these  decisions  were  rendered,  "going 
value"  or  "business  value"  has  been  consid- 
ered a  legitimate  item  of  worth. 

It  remained  for  Mr.  Bennezette  Williams, 
C.  E.,  in  the  appraisal  of  the  Dubuque 
water  works  to  suggest  a  rational  method 
of  computing  this  element  of  value.  The 
following  quoted  from  the  findings  of  the 
board  of  arbitration  gives  as  clear  a  defini- 
tion of  the  matter  as  the  writer  has  seen : 

"Going  value  consists  of  the  element  of 
earning  power  which  a  plant  possesses 
growing  out  of  its  having  an  assured  busi- 
ness in  excess  of  what  a  new  plant  started 
without  any  business  would  have,  and  is 
measured  by  the  sum  of  the  yearly  amount 
of  revenue  reduced  to  present  value  which 
such  plant  in  operation  will  produce  in  ex- 
cess of  what  new  works  of  a  like  character 
can  be  made  to  produce  between  the  time 
of  purchase  and  that  time  in  the  future 
when  the  revenues  of  the  two  works  be- 
come equal,  proper  allowances  being  made 
for  the  difference  in  cost  of  maintenance." 

Defined  in  another  way,  "going  value"  is 
a  measure  of  the  advantage  of  purchasing 
the  going  plant  at  its  physical  value,  less 
depreciation,  over  and  above  that  of  build- 
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ing  a  new  plant  of  substantially  the  same 
kind. 

The  method  of  computing  values  by  the 
means  suggested,  as  it  has.  been  applied  in 
recent  appraisals,  is  as  follows  : 

An  estimate  is  made  of  earnings  from 
domestic  sources  only,  and  the  operating 
expenses  of  the  old  plant  during  a  period 
of  years  subsequent  to  the  date  of  ap- 
praisal. This  can  be  done  with  some  de- 
gree of  accuracy  by  an  inspeition  and  com- 
parison of  the  past  history  of  the  plant.  An 
estimate  must  be  made  of  the  length  of 
time  required  to  construct  a  new  plant  sub- 
stantially the  same  as  the  old.  This  pe- 
riod will  vary  from  one  to  three  years,  de- 
pending upon  the  magnitude  of  the  prop- 
erty. An  estimate  must  further  be  made 
of  the  probable  income  from  the  new  plant 
over  a  period  of  years  subsequent  to  its 
completion,  supposing  that  the  new  plant 
starts  without  consumers  and  that  the  busi- 
ness grows  at  a  reasonable  rate  until  the 
revenues  of  the  new  and  old  plant  are 
equal.  The  operating  expenses  of  the  new 
plant  must  also  be  computed  during  this 
period  whose  length  has  been  variously  es- 
timated by  different  appraisers  in  valuing 
different  works  at  from  six  to  twelve 
years.  Having  made  these  estimates  the 
appraiser  is  in  a  position  to  set  down  the 
debit  and  credits.  The  old  works  must 
be  credited  with  its  earnings  from  the  date 
of  appraisal  to  the  time  when  the  earnings 
of  the  two  plants  are  equal.  To  this  must 
be  added  the  hydrant  rental  during  the 
time  of  construction  of  the  new  plant,  after 
which  it  is  assumed  that  the  city  has  the 
right  to  transfer  this  source  of  revenue  to 
the  new  plant,  .\gainst  the  above  credit  for 
a  period  of  years  must  be  set  the  following 
debits : 

First,  the  domestic  earnings  of  the  new 
plant  up  to  the  time  that  the  earnings  of 
the  two  plants  are  equal. 

Second,  the  difference  in  the  operating 
expenses  between  the  new  plant  and  the 
old  plant,  as  obviously  the  new-  plant  dur- 
ing its  early  life,  with  its  comparatively 
small  consumption,  will  be  operated  at  a 
less  cost  than  the  old;  and. 

Third,  the  difference  in  interest  during 
the  period  of  constructing  the  new  plant,  as 
compared  with  the  interest  upon  the  old 
plant  during  the  same  period.  The  total 
debit  deducted  from  the  total  credit  for 
each  year  up  to  the  time  when  the  revenues 
from  the  two  plants  are  equal,  gives  the 
annual  going  value,  and  these  annual 
going  values  reduced  to  their  pres- 
ent worth,  at  a  reasonable  rate  of  interest 
(5  per  cent  is  commonly  used"),  and  footed 
up  gives  us  the  present  going  value  of  the 
property. 

It  will  not  be  inferred  that  the  method  of 
computation  above  described  eliminates  in 
any  way  the  necessity  for  careful  study 
and  the  exercise  of  sound  judgment  in  its 
application  to  any  particular  case.  A  trial 
will  demonstrate  that  a  few  variations  in 
the   assumptions   are  fruitful   of   large   re- 


sults in  the  outcome.  It  has  the  advantage 
over  a  direct  assumption  as  to  the  going 
value,  in  that  rational  assumptions  applied 
to  plants  of  various  cost  and  income  pro- 
duce harmonious  and  consistent  results, 
and  a  number  of  cases  now  e.\ist  where 
this  rather  troublesome  element  of  value 
has  been  computed  by  this  general  method 
with  the  entire  satisfaction  of  both  the  buy- 
er and  seller. 

This  value  is  not,  as  might  possibly  be 
supposed,  entirely  a  fictitious  value.  In  a 
large  majority  of  water  works  plants  it 
represents  money  actually  expended  in 
building  up  the  business.  There  are  few 
plants  that  pay  operating  e.xpenses  during 
the  years  closely  following  the  installation, 
and  it  is  usually  a  considerable  time,  even 
under  favorable  circumstances,  before  a 
plant  can  be  expected  to  give  a  full  return 
upon  operation,  interest  and  depreciation. 
It  is  for  this  reason  that  we  must  credit  a 
plant  with  a  reasonable  going  value,  not 
only  in  cases  of  prospective  transfer  be- 
tween company  and  municipality  but  also 
in  the  case  of  valuation  for  the  purpose  of 
fixing  rates. 

FR.\NCHISE  V.^LVE. 

The  franchise  is  the  company's  right  to 
exist  and  transact  business.  Without  it 
operation  may  not  continue.  Hence  it  is 
difficult  to  contend  that  a  good  franchise 
is  without  value.  The  value  of  the  fran- 
chise was  early  recognized,  and  in  many 
franchises,  granted  in  the  early  '8o's  and 
before,  the  documents  contained  provisions 
whereby  the  franchise  value  should  be 
waived  and  not  considered  in  the  event  of 
valuation  for  purchase  by  the  city.  These 
prohibitory  clauses  in  the  early  ordninances 
have  been  considered  as  good  and  binding 
by  both  court  and  boards  of  appraisal.  In 
a  large  majority  of  the  cases  that  have 
come  under  consideration  the  franchise  has 
been  without  value,  owing  to  its  having  ex- 
pired or  being  about  to  expire. 

Furthermore,  a  good  franchise  that  fails 
to  show  earnings  over  and  above  operating 
expenses,  interest  and  sinking  fund  charges 
sufficient  to  retire  the  property  at  the  end 
of  the  franchise  is  generally  considered  to 
have  a  nominal  value  only.  This  narrows 
franchise  values  down  to  a  very  few  plants 
operating  under  exceptional  circumstances 
and  valued  at  exceptional  times  in  the  life 
of  the  franchise. 

A  rational  method  that  has  been  used  in 
assisting  judgment  to  place  a  value  upon 
such  a  franchise  is  as  follows : 

An  estimate  must  be  made  of  the  gross 
earnings  of  the  property  during  the  re- 
mainder of  the  franchise  life.  .\s  in  the 
computation  incident  to  the  going  value, 
these  figures  may  be  approximated  by  an 
inspection  of  the  past  history  of  the  plant, 
coupled  with  judgment  as  to  the  future 
conditions.  From  the  yearly  gross  reve- 
nues must  be  deducted  the  operating  ex- 
penses for  each  year,  including  mainte- 
nance, taxes,  etc.,  and  further,  the  annual 
contribution  to  a  sinking  fund  which  will 


retire  the  property  at  the  end  of  the  fran- 
chise. If  after  these  deductions  are  made 
a  credit  still  remains  these  credits  may  be 
reduced  to  their  present  worth  and  footed, 
giving  a  sum  which,  if  the  assumptions 
have  been  proper,  fixes  the  reasonable  value 
of  the  franchise. 

Franchise  values  have  of  late  years  been 
somewhat  affected  by  the  laws  passed  in 
several  of  our  western  states  whereby  mu- 
nicipalities have  the  right  to  fix  upon  rea- 
sonable rates,  subject  to  review  by  the 
court  upon  demand.  The  court  holds, 
however,  that  the  company  is  entitled  to  a 
reasonable  return  upon  its  investment ;  that 
i.  reasonable  return  consists  in  operating 
expenses,  including  maintenance  and  taxes, 
a  reasonable  interest  return,  an  annual 
contribution  to  a  sinking  fund  sufficient  to 
retire  the  property  at  the  end  of  its  life, 
and  in  addition  and  above  these  charges  a 
profit  that  would  reasonably  warrant  the 
hazard  of  the  investment. 

It  is  the  writer's  opinion,  based  upon 
court  decisions,  that  from  2  to  4  per  cent 
profit  over  and  above  the  charges  men- 
tioned should  not  be  considered  unreason- 
able, in  this  part  of  the  country.  With  in- 
terest at  5  per  cent  the  total  return  to  the 
investor,  interest  and  profit,  would  range 
between  7  and  9  per  cent.  This  profit,  al- 
though apparently  small,  applied  to  a  good 
franchise  with  a  number  of  years  to  run  by 
the  method  above  outlined  produces  a  very 
fair  franchise  value.  It  should  be  said, 
however,  that  the  properties  producing  suf- 
ficient revenues  to  show  franchise  values 
are  comparatively  scarce. 


Life  of  Railway  Cars  and  Locomotives, 
and  Cost  of  Repairs. 

In  the  Railroad  Gazette,  Oct.  II,  Mr. 
William  Mahl,  comptroller  of  the  Union 
Pacific  and  Southern  Pacific  railways,  gives 
some  valuable  data  as  to  the  life  of  equip- 
ment on  the  Southern  Pacific  Railway. 

The  following  are  averages  for  the 
period  of  six  years.  1902  to  1907,  the  costs 
being  the  average  cost  per  year : 

Expenditure  on 
Xumber.    each  per  annum. 

Class.  Serviceable.  Repairs.  Vacated. 
Locomotives   ....   1,540        $3,165  S183 

Passenger  cars..  .   1.504  759  104 

Freight  cars 42.983  70  17 

In  "repairs"  are  included  the  annual  ex- 
penditure for  repairs  and  renewals  of  each 
locomotive  or  car,  other  than  the  expendi- 
ture for  equipment  "vacated."  In  "va- 
cated"' is  included  the  cost  of  equipment 
destroyed,  condemned  and  dismantled,  sold 
or  changed  to  another  class.  In  1903  there 
was  a  fire  which  destroyed  $225,000  worth 
of  passenger  cars,  bringing  up  the  cost  per 
car  "vacated"  to  $234  for  that  year,  as 
against  an  average  of  $82  per  car  per  year 
for  the  other  five  years  of  the  period. 
Hence  the  $104  for  passenger  cars  "va- 
cated," as  above  given,  is  probably  too 
high  for  a  fair  average. 
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From  1891  to  1907,  a  period  of  17  years, 
the  average  number  of  freight  cars  "va- 
cated" each  year  was  3.63%  of  the  total 
number  in  service.  Dividing  100  by  this 
36.3,  we  get  27J/2,  which  is,  therefore,  the 
average  life  in  years  of  each  freight  car. 
These  cars  were  nearly  all  wooden  cars, 
of  which  the  cost  of  a  box  car  did  not  ex- 
ceed $450,  excluding  air  brakes. 

In  the  six-year  period  (1902  to  1907)  the 
following  was  the  record  of  equipment  va- 
cated : 

Cars. 

Loco-      Pas- 
mo-        sen-  Road 
lives.      ger.  FYeight.  Service. 
Total     number.      294          299       11,797         46S 
Avg.    prioe    per 

locomotive  or 

car: 
Credited  to  re- 

pla  cement 

fund     $9,298     $4,228  $553       $567 

Charsed   to  op- 
erating    exp.   5,742       3.140  372         380 
Proceeds     from 

sale    or     s;il- 

vage    3,556      1,087  180        188 

Since  there  were  294  locomotives  "va- 
cated" in  six  years,  the  average  was  49  per 
year  out  of  the  1,540  in  service,  or  3.2%, 
which  is  equivalent  to  a  life  of  31  years. 
The  life  of  passenger  cars  was  practically 
the  same. 

There  were  nearly  2,000  freight  cars  "va- 
cated" per  year  out  of  an  average  of '42,983 
in  service,  or  nearly  4.7%,  which  is  equiv- 
alent to  a  life  of  but  httle  more  than  21 
years.  But  in  the  years  1906  and  1907 
6,338  cars  were  vacated,  which  is  more 
than  half  of  all  vacated  in  the  six-year 
period,  indicating  an  unusual  amount  of  re- 
placement. This  is  also  borne  out  by  the 
fact  that  for  the  17-year  period  the  life  of 
freight  cars  averaged  27' j  years,  as  above 
stated. 

Of  course,  the  life  of  raihv.iy  equipment 
depends  not  only  upon  the  depreciation  due 
to  wear  and  tear,  but  upon  the  fact  that 
light  equipment  is  profitably  replaced  by 
heavier  equipment. 


An  Improved   Electric    Hoist  for  Con- 
tractors. 
The    electric    hoist    offers    a    number    of 
possible    advantages   over   hoisting   engines 


up  successfully  under  the  rough  usuage  of 
such  work.  Dirt  and  water,  careless  han- 
dling and  ignorant  operation  so  often  put 
them  out  of  commission  that  they  were  not 
the  dependable  machine  that  was  needed. 
In  the  electric  hoist  illustrated  here,  these 
common  faults  have  been  kept  in  mind  and 
avoided.  The  mechanism  is  so  designed 
that  the  hoist  cannot  "burn  out"  whatever 
the  condition  of  the  loading  may  be,  and 
by  encasing  the  machinery  dirt  and  water 
cr.nnot  get  at  it  and  put  it  out  of  order. 
Finally,  its  control  is  possible  from  any 
part  of  the  work.  Thus  in  building  work 
the  hoist  can  be  located  on  the  ground 
level  while  the  operator  is  stationed  on 
some  story  above  where  work  is  in  prog- 
ress. In  this  way  the  operator  can  be  in 
sight  of  his  load  and  can  manipulate  it 
with  judgment  and  perfect  safety.  The 
hoist  is  manufactured  by  the  Inter-State 
iMlinpnicnt  &  Engineering  Co.,  of  Chicago, 
111. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  If  anything 
not  described  in  our  columns  is  wanted  tell 
us  its  name,  otherwise  just  send  us  the 
numbers  of  the  catalogs  wanted,  with  your 
name,  on  a  postal  card,  and  we  will  for- 
ward the  request  to  the  manufacturers,  thus 
enabling  us  to  give  them  indisputable  proof 
that  our  readers  are  interested  in  their 
products.  You  will  confer  a  favor  on  us, 
therefore,  if  you  will  order  your  catalogs 
through  us. 

No.  0396.  Feed  Water  Heaters. — Tlie  Marion 
Incline  Filter  &  Heater  Company-  Marion, 
Ohio. 

This  is  an  unusually  well  gotten  up  de- 
scriptive catalog  relating  to  the  advantages 
of  feed  water  heating  and  the  special  merits 
of  the  feed  water  heaters  manufactured  by 
the  firm  named.  Questions  of  what  design 
of  heater  offers  greatest  economy,  oil  sep- 
aration, etc..  are  discussed.  Drawings  and 
illustrations  are  given  showing  the  applica- 
tion of  the  system  of  heating  and  ptiritica- 
tion  controlled  by   this  company. 

No.  0410.  Reinforced  Concrete. — Turnbull 
Cimstruction  Co.,  New  York  and  Philadel- 
phia. 

This  is  an  illustrated  pamphlet  on  the  de- 
sign and  use  of  concrete  steel  by  J.  Rey- 
gOnde.au  de  Gratresse,  vice  president  of  the 
Turnbull    Co.      Numerous    buildings,    bridges, 


The  Grable   Electric  Material   Hoist  for  Contractors. 


for   many  kinds  of  contract   work.     Their 


etc..   that    the   company   has   built  are    ilUis- 
great  fault  has  been,  as  they  have  usually  No.  0411.    Chains.— S.  G.  Taylor  Chain  Co.. 

been   designed,   that   they   could    not   stand       '^%l^il%  "'catalog  and  price  list  of  a  com- 


plete  line  of  chains  manufactured  by  the 
firm  named.  Each  kind  of  chain  Is  Illus- 
trated and  the  illustrations  are  a<-<'ompanled 
by  tiibles  giving  the  sizes  made  and  for  each 
size  the  strength  in  tons  and  the  weight. 
The  chains  laiige  in  oharaiter  from  those 
intended  for  the  heaviest  kind  of  work  to 
very  small  sizes  such  as  are  used  for  halters 
A,nd  similar  purposes. 

No.  0412.  Door  Hangers. — The  Richards 
Mfg.   Co.,  Aurora,  111. 

This  is  a  catalog  and  price  list  of  the 
very  complete  line  of  hangers  and  special 
hardware  for  rolling  doors  manufactured  by 
the  company  named.  The  several  types  and 
sizes  of  hangers  arc  illustrated  and  briefly 
described  and  prices  are  given  in  each  case. 
Xo.  0413.  Refrigerating  Machinery  Fit- 
tings.— De  LiL  \'ergne  Machine  Co..  New 
York,   N.   Y. 

This  catalog  is  devoted  entirely  to  the 
large  line  of  fittings  manufactured  by  this 
Arm  for  refrigerating  machinery.  Each  style 
of  fltling  is  illustrated  and  the  illustrations 
are  accompanied  bj'  tables  of  sizes  and 
prices. 

No.  0414.  Combination  Meters. — H.  W. 
Johns-Manville  Company,  New  York,  N.  Y. 
The  combination  meter  described  and  il- 
lustrated in  this -i>amphlet  is  known  as  the 
Victor  Meter.  It  is  designed  particularly 
for  measuring  direct  current  and  gives  the 
reading  directly  in  watts  or  kilowatts  and 
horse-power.  The  pamphlet  illustrates  the 
several  types  of  meter  and  describes  each 
type  in  detail.  Sizes  and  prices  are  also 
given.  There  is  also  a  section  devoted  to 
Victor  Interchangeable  Shunts.  The  pam- 
phlet is  well  wiitten  and  excellently  illus- 
trated and  is  worth  securing  by  anyone  in- 
terested in   instruments  of  this  kind. 

No.  0415.  Economy  Blast  Loading  System. 
—The  Cyclone  Drill   Co..   Orrville.   Ohio. 

This  pamphlet  illustrates  and  describes 
the  blast  hole  loader  manufactured  by  the 
company  named  above.  The  purpose  of  this 
loader  is  to  prevent  the  waste  of  explosive 
and  also  to  insure  that  the  explosive  is 
placed  at  the  point  where  it  is  wanted.  Con- 
tractors who  have  a  large  amount  of  heavy  . 
blasting  in  which  black  powder  is  used  would 
do  well  to  secure  this  catalog  and  study 
the    facts    presented. 

No.  0416.  Reinforced  Concrete. — Standard 
Concrete   Steel   Co.,   New    Yoik.   N.    Y. 

This  pamphlet  describes  a  system  of  re- 
inforced concrete  construction  in  which  an 
independent  frame  of  steel  is  tirsf  erect- 
ed and  then  surrounded  by  the  concrete.  In 
building  construction,  for  example,  the  col- 
umn and  floor  reinforcing  is  erected  for  an 
entire  floor.  Then  this  steel  frame  is  en- 
closed in  molds  which  are  filled  with  con- 
crete. The  pamphlet  presents  the  advan- 
tage of  tills  system  of  construction  and 
shows  a  number  of  construction  details  for 
building  work.  There  are  also  a  number 
of  illustrations  of  buildings  in  which  this 
system   of  construction   has   been   used. 

No.  0417.  Steam  Engines. — Atlas  Engine 
Works,    Indianapolis.    Ind. 

The  engine  described  in  this  bulletin  is 
known  as  the  Splash  Oiling  Single  Valve 
Engine,  which  is  especially  designed  for  di- 
rect connection  to  electric  generators  and 
for  all  classes  of  woik  requiring  high  ro- 
tative speed.  Sections  of  the  cylinder  and 
valve  chest  and  details  of  cross  heads  con- 
necting rods  and  other  parts  are  given.  The 
descriptive  text  serves  to  explain  the  illus- 
trations and  the  construction  of  the  engine. 
No.  041S.  Steel  Wheelbarrows.— Ohio  Steel 
Wheelbarrow    Co..    Toledo.    Ohio. 

This  company  makes  a  number  of  differ- 
ent styles  of  wheelbarrows,  some  construct- 
ed entirely  of  steel  and  others  partly  of  steel 
and  partly  of  wood.  Special  barrows  are 
made  for  h.indiing  concrete  and  mortar,  and 
particular  attention  is  given  to  the  manu- 
facture of  contractors'  barrows.  These  con- 
tractors' barrows  have  wooden  handles,  but 
the  trays,   wheels  and  legs  are  of  steel. 

No.  0419.  Pumping  Machinery. — Fred  M. 
Presoott  Steam  Pump  Co.,   Milwaukee.  Wis. 

This  is  a  verj-  handsomely  printed  and  il- 
lustrated catalog  of  the  general  line  of 
pumping  machinery  manufactured  by  the 
firm  named.  The  catalog  illustrates  and  de- 
scribes mine  pumps,  condensing  apparatus, 
boiler  feed,  fire  and  general  ser\*ice  pumps, 
and  pumps  for  water-works  and  general 
pumping  purposes.  All  of  the  different  ma- 
chines are  illustrated  by  half-tones  and  line 
drawings  are  given  of  some  of  them,  show- 
ing the  structural  details.  Directions  are 
given  for  installing  and  operating  steam 
pumps,  for  setting  steam  slide  valves,  and 
such  like  work.  The  pamphlet  concludes 
with  a  number  of  useful  tables  giving  prop- 
erties of  saturated  steam,  pressure  of  water, 
bvdrant  and  hose  stream  data,  friction  loss, 
etc. 
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our  readers  may  send  in.  Notes  of  con- 
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BIDS  ASKED. 
Bridges, 

Akron.    O.    Oct. 

Philadelphia.   Pa Oct. 

Wasuinston.    D.    G Oct. 

Ohiop.vle.    Pa Oct. 

Belvidere,    111 Oct. 

Chicago,   111 Oct. 

Eaton,     O Oct. 

Sulphur   Springs,    Ind.    T...Oct. 

Walla    Walla.    Wa.sh Oct. 

Indianapolis,    Ind Oct. 

Toledo,    O Oct. 

Williamsport,    Md Oct. 

Calgarv.     Alberta     Oct. 

Ashland,     O Oct. 

Jasper,     Ind Oct. 

Angola.    Ind Oct. 

Millvale,    Pa Oct. 

Vincennes.     Ind Oct. 

Paoli.    Ind Oct. 

Muncie.    Ind Oct. 

Washington,    Pa Oct. 

Cincinnati,     O Oct. 

Redding.     Cal Oct. 

Richmond,    Ind Oct. 

Troy.    O Oct. 

Glendive,    Mont Oct. 

.  Portland,    Ore Oct. 
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Oct. 

2S. 

Oct. 

2H. 

Oct 

24. 

Oct. 

25. 

Oct. 

25. 

Oct. 

26. 

Oct. 

26. 

Oct. 

28. 

Oct. 

2.S. 

Oct. 

■2il. 

Oct. 

30. 

Oct. 

30. 

Kov. 

1. 

Nov. 

4. 

Nov. 

4. 

^ov. 

4. 

Nov. 

0. 

Nov. 

a. 

Nov. 

0. 

Nov. 

B. 

Nov. 

S. 

Nov. 

,S. 

Nov. 

s. 

Nov. 

». 

Nov. 

12. 

Nov. 

15. 

Nov. 

15. 

Buildings, 


Oct.  24.  Lapeer,    Mich Oct 

Oct  24.  Washington,   D,   C Oct 

Oct  24.  Lacev,   la.    Oct 

Oct.  24.  Washington.    D.    C Oct. 

Oct  24.  Brooklyn,    N.    Y Oct 

Oct.  £5.  Wmston-Salem.    N.    C Oct. 

Oct  25.  Raleigh,     N.     C Oct 

Oct  26.  Kansas    Citv,    Mo Oct 

Oct.  26.  Washington.     D.     C Oct. 

Oct.  28.  East  St   Louis.  Ill Oct. 

Oct.  28.  Plattsburg  Barracks,   N.   Y.Oct 

Oct  28.  Salem,     Ind Oct 

Oct.  28.  Plattsburg,    N.    Y Oct. 

Oct  28.  New    York,    X.   Y Oct 

Oct  28.  Brooklyn,    X.    Y Oct 

Oct  28.  Oswego.    X.    Y Oct. 

Oct.  28.  Fort    Dade.    Fla Oct 

Oct.  29.  Fort    Crook,    Neb Oct 

Oct.  29.  Franklin.    La Oct. 

Oct  30.  Terre  Haute.   Ind Sept. 

Oct.  30.  Atlanta.   Ga Sept 

Oct.  30.  Columbus.   O Oct 

Oct  30.  Dermott.    Ark Oct. 

Oct.  31.  Cleveland.    O Oct 

Oct.  31.  Kansas   Citv.    Mo Oct.  ■ 

Oct.  31.  Xew    York.    X.    Y Oct. 

Oct  31.  Xew   York.    X.    Y Oct. 

Oct  31.  Denver.    Colo Oct. 

Oct.  31.  Chicago.    Ill Oct 

Oct.  31.  Milwaukee.    Wis Oct. 

Oct  31.  Peoria,    111 Oct 

Nov.      1.  St   Croix   Falls,  Wis Oct 

X'ov.  2.  Washington.    D.    C Oct. 

Nov.  4.  Fort   Washington.    Md Oct. 

Nov.      4.  Pierre,     S.     Dak Oct 

Nov.      5.  Bloomfield.    Ind Sept. 

Nov.      5.  Bloomfield.     Ind Sept. 

Nov.  5.  Flint,    Mich Oct 

Nov.      5.  Portland.    Me Oct 

Nov.      5.  New    Orleans,    La Oct. 

Nov.  5.  Los    Angeles.    Cal Oct. 

Nov.      6.  Luverne.    Ala Oct. 

Nov.  7.  National    Soldiers   Home.    Va., 

Oct, 

Nov,  7,  Fulton.    N.    Y Oct 

Nov.  8.  Fort   Stevens.    Ore Oct. 

Nov.  9.  Las   Animas.    Colo Sept. 

Nov.  11.  Pensacola,    Fla Oct 

Nov.  11.  Cincinnati.    O Oct. 


16 
16 

2 
23 
23 

9 
16 
16 
23 
23 
16 
16 
23 
16 
23 
23 
16 
23 
23 
23 
23 
23 
23 
23 
16 

2 
23 


9 

9 

9 

16 

9 

16 

16 

23. 

2 

9 

16 

23 

23 

23 

23 

23 

23 

23 

18 

25 

2 

23 

2 

9 

23 

23 

23 

23 

23 

23 

16 

23 

9 

16 

IS 

25 

2 

9 

16 

23 

16 

23 
23 
23 
25 
16 
23 


Nov. 
Nov. 
.Nov. 
Nov. 
Nov. 
Xov. 
Xuv. 
Nov. 
Xov, 


11.  Des    Moines.    la Oct. 

12.  Pipestone,    Minn Oct. 

11.  New    Orleans,    La oci. 

12.  Seattle,     Wash Oct 

15.  Chippewa  Falls,   Wis Oct 

21.  New    Orleans.    La Oct. 

21.  Greenville.    Tenn Oct 

22.  Portsmouth,    Va Oct. 

25.  Tyler,    Tex Oct 

Roads  and  Streets. 


Oct. 
Oct 
Oct 
Oct. 
Oct. 
Oct. 
Oct 
Oct 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov 
Nov. 
Nov. 
Nov. 
Nov. 
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23.  Brooklvn.    X.    Y Oct 

23.  Butler.    Pa Oct 

24.  Kansas    City,    Mo Oct 

24.  Fort    Wayne,    Ind Oct. 

25.  Slihvaukee.    Wis Oct. 

25.  pittsLurg.     Pa Oct. 

26.  Richwood.   O Oct. 

26.  West   St.    Paul.    Minn Oct 

28.  New    Oi  leans.     La Oct 

28,  Kansas    City,    Mo Oct, 

28.  Kansas     City,     Mo Oct. 

29.  Sioux    City,    la Oct 

29.  St.    Loui.s,    Mo Oct. 

30.  Cleveland,    O Oct. 

30.  Indianapolis.    Ind Oct 

30.  Brooklyn,    N.    Y Oct. 

30.  Des   iloines.    la Oct. 

30.  Cleveland.    O Oct 

30.  Baltimore,    Md Oct. 

31.  Port  Logan  H.   Roots,  Ark.. Oct 

31.  Kansas     City,     Mo Oct. 

31.  Kansas    City.     Mo Oct. 

1.  Cincinnati,    O Oct. 

1.  North    Braddock,    Pa Oct. 

2.  Greencastle.    Ind Oct. 

2.  Fort    Wayne,    Ind Oct. 

4.  Peru,    Ind Oct 

Salem,    Ind Oct. 

Jasper,    Ind Oct 

Columbus.    Ind Oct. 

Sandusky.    O Oct. 

Red    Bank.    N.    J Oct. 

Sulhvan.    Ind Oct. 

Loganspcrt.    Ind Oct 

Millvale,    Pa Oct. 

Paoli,    Ind Oct. 

Vincennes,    Ind Oct. 

Brookville,    Ind Oct. 

Spokane,    Wash Oct. 

Rockville,   Ind Oct. 

Janesville.    Wis Oct 

Troy,    O Oct. 

Harrisburg,    Pa Oct. 

Pensacola.    Fla Oct. 

Salt   Lake   City,    Utah Oct. 

Sewers, 

Whlterocks,    Utah    Sept. 

Kansas    City,    Mo Oct. 

Cedar    Rapids,    la Oct. 

Cleveland,    O Oct, 

Lincoln,    111 Oct. 

Ingram,    Pa Oct. 

Aberdeen.    S.    Dak Oct 

Philadelphia.     Pa Oct. 

St.    Paul,    Minn Oct. 

Toledo,    O Oct, 

Tecumseh,   Mich Oct. 

Des   Moines,    la Oct, 

Canandaigua,    N.     Y Oct. 

Indianapolis,    Ind Oct. 

North    Braddock,    Pa Oct. 

Auburn,    N.     Y Oct. 

Ottumwa.    la.    Oct. 

Millvale,   Pa Oct. 

Luverne.    Minn Oct. 

White    Plains,    N.    Y Oct. 

Cadillac,    Mich Oct. 
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Water  Supply, 


Oct     23.  Atlanta.   Ga Sept.  18 

Oct     25.  De   Pere,   Wis Oct.  16 

Oct.     25.  Antioch.    Ill Oct.  23 

Oct.     30.  Albert    Lea.    Minn Oct  23 

Nov.      4.  Tucson,    Ariz Oct.  2 

Nov      5.  New  Fort  Lyon.   Colo Oct.  9 

Nov.      7.  Chilocco,    Okla Oct  16 

Nov.    11.  Fort    Terry,    N.    Y Oct  23 

Nov.    12.  Pipestone,    Minn Oct.  16 

Nov.    14.  Fort    Mackenzie.    Wyo Oct.  23 

Nov.    15.  Phoenix.    Ariz Oct.  2 

Dec.      1.  Phoenix,    Ariz Oct  16 

Dec.    17.  Camden,   N.   J Oct  16 

Miscellaneous, 

Oct     23.  Baltimore,   Md.. 

Street   Lighting,  Sept.  25 
Oct,     23.  Brooklyn.    N.   Y.. 

Wood   Fences.  Oct  16 
Oct     24.  New  York.  N.   Y.. 

Signal    System,  Oct.  9 
Oct.     24.  Toccoa,    Ga.. 

Concrete  Work.  Oct.  9 
Oct.     24.  New  York,  N.  Y., 

Train    Signals.  Oct.  16 
Oct     24.  Kansas  City,   Mo.. 

Tree  Planting.  Oct.  16 
Oct.    25.  Charleston,   3.  C, 

Dredge.  Sept  25 


25.  Milwaukee,    Wis.. 

Chimney,  Oct.     23 

26.  Salmon   River,    N.    B.. 

Breakwater    Extension,  Oct.     16 
28.  Atlantic   City,   N.   J., 

Boardwalk,  Oct.     16 

28.  Dayton,   O., 

Cable  System.  Oct.     23 

29.  Cincinnati,  O., 

Track  Work,  Oct  2 

30.  New    York,    N,    Y,, 

Fireboat   Repairs,  Oct.  23 

31.  Mobile,  Ala., 

Snagboat  Sept  11 
31.  New   York,   N.   Y., 

Ferry  House,  Oct.     16 
1.  Harrisburg,    Pa., 

Stone  Removal,  Oct.     16 
1.  Fort   Schuyler,   N.   Y., 

Wharf  Work,  Oct     16 
1.  Calgary,   Alberta. 

Street   Railway,  Oct.    23 
4.  Louisville.  Ky., 

Snagboat   Hull,  Oct      9 
4,  Fort  D,   A,    Russell,   Wyo,, 

Steel   Fence,  Oct.     16 
4.  Berrien   Springs.   Mich.. 

B^ectric    Light    System,  Oct     23 

7.  Fort   Des   Moines,    la.. 

Fence.   Etc.,  Oct.     23 

8.  Kokomo,    Ind., 

Electric  Lighting,  Oct      9 
8.  Kokomo,    Ind., 

Electric  Plant,  Oct     16 
14.  New   Orleans,   La., 

Monument,  Oct     16 
15.  Charleston,  S.  C, 

Street  Lighting,  Sept  11 
16.  Charleston.    S.    C. 

Concrete   Rer,  Oct     23 
18.  Dallas,    Tex., 

Lock  and  Dam,  Oct     16 
20.     New  Orleans,   La., 

Dredge,  Oct.       2 
25.     Mobile.  Ala., 

Locks  and   Dams,       Oct.  2 

Excavation.  Earth  and  Rock, 


Oct.     24.  Ortonville,   Minn., 

Ditch,  Oct     16 
4.  Grand   Rapids,   Mich,, 

Excavating,  Oct     23 
Oct.    25.  Ivanhoe.   Minn. 

Ditch    Work.  Sept.  2S 
Oct     25.  Boone,    la.. 

Tile    Drains.  Oct     23 
Oct.     25.  Flint.   Mich.. 

Foundation    Excavation,  Oct.     23 
Oct.     28.  Kansas  City,  Mo., 

Grading,  Oct     23 
Oct,     30.  Newport  R.  I., 

Dredging,  Oct      9 
Oct,     30.  Brooklyn,   N.   Y., 

Grading  Lots.  Oct.    23 
Oct     31.  Waskom,    Tex.. 

Railroad  Grading,  Oct,     23 
Nov.      1.  National   Soldiers'   Home,   Va., 

Dredging,  Oct,     23 
Nov,      7,  New   Boston,   III,, 

Ditch  and  Levee   Work,  Oct,     16 
X'ov.    11.  Prophetstown,    111.. 

Ditch    Work.  Oct.     23 
X'ov.    15.  Philadelphia,    Pa., 

Dredging,  Oct     23 
Nov.    16.  Pine  Bluff,  Ark.. 

Levee  Work.  Oct,     23 
Nov.    20.  Detroit,    Mich., 

Dredging.  Oct.     16 

Materials,  Machines,  Supplies,  Tools,  Etc. 

Oct     23.  New  York.  N.  Y., 

Nozzles,   Tools.  Oct.     16 
Oct     23.  Brooklyn.    N.    Y., 

Portland  Cement,  Oct.     16 
Oct     23.  Owosso,    Mich. 

Boilers,  Oct.     16 
Oct     24.  New   York,    N.    Y., 

Electrical   Equipment,  Oct.     16 
Oct.     24.  New   York,   N.    Y., 

Broken   Stone,   Screenings,  Oct.     16 
Oct.     26.  Chicago.    III.. 

Arc  Lights.   Wire,   Etc..  Oct     23 
Oct     28.  Washington.   D.   C, 

Castings.   Rope.  Etc.,  Oct      9 
Oct.     28.  Ashley,    Pa., 

Fire  Hose.  Oct     23 
Oct    28.  Kansas   City.  Mo.. 

Hose  Wagons.  Oct.     23 
Oct     29.  injget   Sound,   Wash., 

Timber,   Tubing,   Etc..  Oct      3 
Oct.     29.  Mare  Island.  Cal., 

Drills.  Cable,  Etc..  Oct      9 
Oct     29.  Milwaukee,   Wis., 

Telegraph  Cable,  Oct,     23 
Oct     30.  Bay   City.    Mich.. 

Steam  Turbine.    Boilers,    Etc.  Oct     23 
Oct     30.  Baltimore.  Md., 

Motor.  Oct.     23 
Oct.     31.     Cleveland.   O., 

Mechanical  Equipment,  Oct.      2 
Nov.      1.  Calgary.    Alberta, 

Street   Cars,  Oct     23 
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Nov. 

1. 

Augusta.   Gn.. 

Rails.   Ties,   Etc., 

Oct. 

23 

Nov. 

4. 

Washington,  D.  C, 

Tanks.    Meters,  Etc., 

Oct. 

9 

Nov. 

4. 

Washington.  D.  C, 

Tools.  Meters,   Etc., 

Oct. 

9 

Nov. 

5. 

Oceanslde.    Cal., 

Pumping  Engine,  Boiler, 

Oct. 

23 

Nov. 

5. 

Mlllvale,    Pa., 

Truck. 

Oct. 

23 

Nov. 

8. 

Washington,    D.    C, 

Pumps,    Cement,    Etc.. 

Oct. 

16 

Nov. 

12 

.  Washington,    D.   C, 

Cars.    Jacks.   Tile,   Etc., 

Oct. 

23 

Nov. 

12. 

Key   West.    Fla., 

Boiler, 

Oct. 

23 

Nov. 

14. 

Fort   Morgan.    Ala., 

Pumping   Plant. 

Oct. 

23 

Nov. 

15. 

Winnipeg,   Man.. 

Water  Pipe, 

Oct. 

9 

Nov. 

18. 

Portland,    Ore., 

Hoisting    Engines,    Etc., 

Oct. 

23 

Dec. 

1. 

Phoenl.\,   Ariz., 

Water   Pipe, 

Oct. 

16 

BIDS  ASKED, 

Bridges. 

Buildings, 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  bv 
states: 

Redding,  Cal.— Until  10  a.  m.,  Nov.  S,  by 
S.  N.  Wilhorow,  Clerk  County  Supervisors. 
for  constructing  bridge  over  Sacramento 
river  near  Castle  Crag. 

Belvidere,  III. — Until  4  p.  m..  Oct.  25,  by 
Scott  Clark.  Chairman  Street  and  Alley 
Committee,  for  constructing  reinforced  con- 
crete bridge  over  Kishwauk  River  at  Main 
St. 

Angola,  Ind. — Until  Nov.  4,  by  County 
Auditor,   for  a  20x14  ft.   iron  bridge. 

Jasper,  ind. — Until  Nov.  4.  by  County 
Auditor,  for  constructing  steel  bridge  across 
Patoka  River,  steel  bridge  on  Oreland  and 
Sulphur  Springs;  repairs  on  Knoxville  bridge. 

Muncle,  Ind. — Until  Nov.  6.  by  J.  E.  Davis. 
County  Auditor,  for  constructing  bridge 
across  Mississinewa  River  at  Black's  Mills 
and  one  across  Mississinewa  River  at  Gran- 
ville, also  bridge  across  White  River  at 
Smithfield  and  one  across  White  River  at 
Torktown. 

PaoM,  Ind.— Until  Nov.  5,  by  Alvin  B.  Ham. 
County  Auditor,  for  erection  of  bridge  in 
South  East  Township. 

Richmond,  Ind. — Until  11  a.  m.,  Nov.  9,  by 
County  Commissioners,  for  the  construction 
of  nine  bridges  and  two  arches — one  each 
in  Jackson.  Jefferson,  Dalton,  Harrison  and 
P^anklin  Townships,  and  two  in  each  of 
Center,   Washington  and   Wayne  Townships. 

Vlncennes,  Ind. — Until  Nov.  5,  by  County 
Auditor,  for  erection  of  a  number  of  bridges. 

Portland,  Ore. — Until  4  p.  m.,  Nov.  15,  by 
A.  L.  Barlus,  City  Auditor,  for  constructing 
steel  bridge  on   Union  Ave. 

Indianapolis,  Ind. — Until  10  a.  m.,  Oct.  29, 
by  CVrus  J.  Clark,  County  Auditor,  for  the 
making  and  grading  of  the  approaches  of 
the  Mt.  Nebo  bridge  in  Lawrence  Township, 
to  the  Hoffman  Ford  bridge,  in  Washing- 
ton   Township. 

Cincinnati,  O. — Until  noon,  Nov.  8,  by 
Fred  Dreihs.  Clerk  County  Commissioners, 
for  reflooring  suspension  bridge  over  White- 
water   River,    near    Harrison,    O. 

Washington,  Pa. — Until  noon.  Nov.  8.  by 
County  Controller  of  Westmoreland  County 
and  County  Commissioners  of  Washington 
County,  for  erecting  joint  county  bridge 
over  Monongahela  River.  Bridge  is  to  have 
five  truss  spans  and  two  viaduct  approaches, 
total  length  of  steel  work, — about  1,550  ft. 
Roadway, — 25  ft.  clear,  and  one  sidewalk 
6  ft.  clear.  Plank  floor  and  two  electric 
car  tracks.  Substructure  is  to  consist  of 
two  river  piers  of  stone  with  concrete 
foundation,  four  concrete  piers,  14  concrete 
pedestals,  and  two  concrete  abutments.  Wil- 
liam   Wylle.    County   Engineer,    Washington, 

Ohiopyle,  Pa.— Until  noon,  Oct.  25,  by 
Frank  Rldgeway,  Secy.,  road  Super\isors, 
Stewart  Township,  for  building  abutments 
to  bridge  over  Meadow  Run  in  Stewart 
Township. 

Walla  Walla,  Wash.— Until  2  p.  m.,  Oct. 
28.  by  Committee  on  Streets  and  Public  Im- 
provements, for  the  construction  of  a  bridge 
over   Mill    Creek,    in   North   Fourth    St. 

Calgary,  Alberta,  Canada. — Until  noon, 
Nov.  1.  by  S.  J.  Clark.  Chairman  Bd.  Pub. 
Wks..  for  constructing  steel  bridge  with 
concrete  abutments  over  the  Elbow  River. 
R.  E.  Speakman  Is  City  Engineer. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Dermott,  Ark,— Until  Oct.  30,  by  R.  E. 
Buckner.  President  Board  of  Education,  for 
constiuctlun   of  public  school   building. 

Los  Angeles,  Cal. — Until  2  p.  m..  Nov.  5, 
by  C.  G.  Keyes,  County  Clerk,  for  consli^uc- 
tlon  of  1 -story  brick  morgue  building  at 
County  Hospital,  a  l-storj-  frame  chapel  at 
County  Poor  Farm,  and  a  I-story  frame  resi- 
dence at  County  Poor  Farm. 

Denver,  Colo. — Until  11  a.  m..  Oct.  31.  by 
Ncef  Bros.  Brewing  Co..  Commercial  Bldg.. 
for  furnishing  material  and  labor  of  all 
kinds  necessar>'  for  the  construction,  erec- 
tion and  delivery  of  a  steel  frame,  brick 
addition  to  above  company's  brewery. 

Washington,  D.  C. — Until  noon.  Nov.  2. 
by  District  Commissioners,  for  construction 
of  aduition  to  McKJnley  Manual  Training 
School.  Plans,  etc,  at  Room  43,  District 
Bldg. 

Washington,  D.  C. — Until  noon.  Oct.  26.  by 
Jay  J.  Morrow.  Engineer  Commissioner,  for 
constructing  stable  in  rear  of  district  pump- 
ing  station    on   Bryant   St.,    N.   W. 

Fort  Dade,  Fla.— Until  8  p.  m..  Oct.  28. 
by  the  Constructing  Q.  M.,  for  building  addi- 
tion to  post  engineer's  quarters. 

Des  Moines,  la. — Until  11  a.  m.,  Nov.  11, 
by  Capt.  Jno.  J.  Boniface,  Constructing  Q. 
M.,  Fort  Des  Moines,  for  furnishing  and  in- 
stalling electric  light  fixtures,  installing  watt 
meter  board,  and  making  service  connections 
in   Uie  veterinarj'  stable  at  Fort  Des  Moines. 

Chicago,  III. — Until  11  a.  m.,  Oct.  31.  bv 
Department  Public  Works.  322  City  Hall,  for 
building  brick  and  stone  police  station  at 
115th  and  Indiana  Ave. 

Peoria,  III. — Until  10  a.  m.,  Oct.  31.  by 
Geo.  A.  Zeller.  Superintfendent  Illinois  Gen- 
eral Hospital  for  the  Insane,  for  the  con- 
struction of  two  hospital  buildings.  'W. 
Carbys  Zimmerman,  State  Architect,  1101 
Steinwav   Hall.    Chicago. 

Franklin,  La.— Until  Oct.  29,  by  Wilson 
McKerrall.  for  erection  of  3-story  brick 
school    building. 

Fort  Crook,  Neb. — Until  10  a.  m.,  Oct.  29, 
by  Capt.  Joseph  F.  Gohn,  Q.  M.,  for  con- 
struction of  wagon  shed. 

Fulton,  N.  Y.— Until  Nov.  7,  by  City  Clerk, 
for  installing  steam  heating  plant  for  City 
Hall. 

Oswego,  N.  Y. — Until  noon,  Oct.  28.  by  W. 
F.  HarrcU.  Constructing  Q.  M..  Fort  On- 
tario, for  constructing  addition  to  quarter- 
master's   stable. 

Plattsburg,  N.  Y. — Until  10  a.  m..  Oct.  28, 
by  Constructing  Q.  M..  Plattsburg  Barracks, 
for  constructing,  plumbing  and  electric  wir- 
ing a  quartermaster's  stable  and  construct- 
ing a  wagon  shed  at  this  post. 

Brooklyn,  N.  Y. — Until  11  a.  m.,  Oct  28, 
by  C.  B.  J.  Snyder.  Superintendent  of  School 
Buildings.  Park  Ave.  and  59th  St..  New 
York,  for  installing  electric  equipment  in 
new  public  school  5,  on  Tillary,  Lawrence 
and  Bridge  Sts.,  Borough  of  Brooklyn.  Se- 
curity required  is  $8,000. 

New  York,  N.  Y. — Until  11  a.  m.,  Oct.  28, 
by  C.  B.  J.  Snyder,  Superintendent  of  School 
Buildings.  Park  Ave.  and  59th  St..  for  in- 
stalling heating  and  ventilating  apparatus 
for  addition  to  and  alterations  in  public 
school  19,  on  the  East  side  of  Greenleaf 
Ave.,  between  Post  Ave.  and  Floyd  St., 
W'est  New  Brighton,  Borough  of  Richmond. 
Security   required   is  $1,000. 

New  York,  N.  Y. — Until  3  p.  m..  Oct.  31, 
by  Park  Board,  for  furnishing  all  the  labor 
and  materials  for  coinpletely  erecting  and 
constructing  a  comfort  station  in  the  Bo- 
tanical Garden,  in  Bronx  Park,  in  the  City 
of  New  York.  Security  required  is  $2,500. 
Plans  at  the  office  of  the  Department  of 
Parks,  Zbrowskl  Mansion,  Claremont  Park, 
Borough  of  The  Bronx. 

New  York,  N.  Y.— Until  10:30  a.  m..  OcL 
31,  by  Francis  J.  Lantr\-,  Fire  Commission- 
er, 157  E.  67th  St.,  for  additions  and  al- 
terations to  the  quarters  of  engine  company 
71.  Nos.  3134  and  3116  Park  Ave.  and  159th 
St.  Security  required  is  $3,000.  Bids  are 
also  asked  for  additions  and  alterations  to 
the  quarters  of  engine  company  33.  located 
at  Nos.  42  and  44  Great  Jones  St.  Se- 
curity required  is  $1,500.  Also  all  the  addi- 
tions and  alterations  to  the  steam  heating 
plant  at  quarters  of  engine  company  31,  lo- 
cated at  Nos.  87  to  91  Lafayette  St.  Se- 
curity  required   $1,400. 

Cincinnati,  O. — Until  noon.  Nov.  11,  by 
board  of  Education,  for  construction  of  a 
new    17-room   school    building   in    Westwood, 


Cincinnati.  Garher  &  Woodward,  Architects 
No.  508  Neavc  Bldg. 

Fort  Stevens,  Ore.— Until  2  p.  m.,  Nov.  8. 
by  Constructing  Q,  M..  for  construction, 
plumbing,  heating  and  electric  wiring  and 
fixtures  of  one  artillery  barrack  building  for 
100  men.   at    Fort   Stevens. 

Greenville,  Tenn. — Until  11  a.  m.,  Nov,  21, 
'  by  Major  M.  Gray  Zailnskl.  Quartermaster, 
U.  S.  A..  Washington,  D,  C,  for  construct- 
ing brick  lodge  and  outbuilding,  concrete 
walls  and  sidewalks,  grading,  etc.,  at  the 
Greenville.    Tenn.,    National   Cemetery. 

Tyler,  Tex.— Until  3  p.  m..  Nov.  25,  by 
James  Knox  Taylor,  Superiising  Architect, 
Wa.shington.  D.  C.  for  the  construction.  In- 
cluding plumbing,  gas  piping,  heating  ap- 
Iiaratus,  electric  conduits  and  wiring,  of  an 
extension,  etc.,  to  the  U.  S.  Post  Office  and 
Court    House    at    Tyler,    Tex. 

National  Soldiers'  Home,  Va.— Until  1:30 
p.  m..  Nov.  7,  by  John  T.  Hume.  Treasurer. 
Southern  Branch.  N.  H.  D.  V.  S..  National 
Soldiers'  Home,  Elizabeth  City  county,  'Va., 
for  furnishing  all  material  and  labor  for  con- 
structing a  green   house. 

Portsmouth,  Va. — Until  3  p.  m.,  Nov.  22, 
by  James  Knox  Taylor,  Supervising  Archi- 
tect, Washington.  D.  C,  for  the  construction, 
including  plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring,  of  the 
U.  S,  Post  Oflice  and  Custom  House  at 
Portsmouth,  Va. 

Milwaukee,  Wis. — Until  5  p.  m.,  Oct.  31, 
by  Frank  M.  Harbach.  Secretary  Board 
School  Directors,  for  razing  the  old  school 
building  and  to  construct  and  erect  a  school 
building  on  the  northwest  comer  of  Forest 
Home  and  Eleventh  Aves.  , 

Roads  and  Streets, 

Bids  are  asked  on  following  work,  the 
notes      being     arranged     alphabeticaUy      by 

states: 

Pensacola,  Fla. — Until  noon.  Nov.  15,  by 
L.  Hilton  Green.  Chairman  Bond  Trustees, 
for  grading,  paving  and  curbing  certain 
streets,  the  work  including  170,700  sq.  yds. 
of  clay  or  shale  blocks,  sheet  asphalt,  bi- 
tullthic,  wood  block  or  macadam  pavement, 
and  115,950  lin.  feet  of  concrete  curb.  T. 
Chalkley  Hatton,  Chief  Engineer,  Wilming- 
ton,   Del. 

Sioux  City,  la. — Until  8  p.  m.,  Oct.  29,  by 
E.  J.  Hanlon,  Chairman  Street  Committee, 
for  constructing  cement  sidewalks, 

Des  Moines,  la. — UntU  11  a,  m.,  OcL  30, 
by  Board  Public  Works,  for  improvement  of 
several    streets   by   paving  and   curbing. 

Paoli,    Ind. — Until   2   p.    m..   Nov.   5.   by  A. 

B.  Ham,  County  Auditor,  for  construction 
of  1,4S3  ft.  of  gravel  or  macadam  road  in 
FVench   Lick   Township. 

Brookville,  Ind, — Until  2  p.  m.,  Nov.  5,  by 
Chas,  .^.  Miller.  County  Auditor,  for  con- 
structing 4,000   ft.   of  gravel  road. 

Columbus,  Ind. — Until  10  a.  m.,  Nov.  4, 
by  John  Davis.  County  Auditor,  for  con- 
struction of  4,761  fL  of  gravel  road  in  Col- 
umbus  Township. 

Fort  Wayne,  Ind. — Until  10  a.  m..  Nov.  2, 
by  George  W.  Lindemuth,  County  Auditor, 
for  construction  of  9,563  ft.  of  macadam  road 
in   Madison   Township. 

Greencastle,    Ind. — Until    noon,    Nov.    2.    by 

C.  C.  Hurst,  County  Auditor,  for  improve- 
ment of  16,340  ft  of  gravel  road  in  Russell 
Township  and  10,560  fL  of  Macadam  road  in 
Monroe  Township. 

Indianapolis,  Ind, — Until  10  a.  m.,  Oct.  30, 
by  Board  Public  Works,  for  improving 
South  Audubon  Road  by  grading  and  paving 
sidewalks   with   cement. 

Logansport,  Ind. — Until  10  a.  m..  Nov.  4, 
b}'  Geo,  W.  Cann,  County  Auditor,  for  con- 
structing gravel  roads  as  follows:  In  Jack- 
son township,  1^  miles  long;  a  gravel  road 
in  Bethlehem  Township,  14,S00  ft.  long; 
three  gravel  roads  in  Clinton  Township,  and 
the  construction  of  a  gravel  road  in  Beth- 
lehem Township,  214   miles   in  length. 

Sullivan,  Ind. — Until  noon,  Nov.  4,  by  E. 
E.  Russel,  County  Auditor,  for  construction 
of  9,090  ft.  of  stone  road  in  Hamilton  Town- 
ship. 

Vlncennes.  Ind. — Until  2  p.  m..  Nov.  5.  by 
John  T.  Scott.  County  Auditor,  for  construc- 
tion of  104,602  ft.  of  gravel  roads  in  Decker 
Township. 

New  Orleans,  La. — ^Untll  1  p.  m.,  Oct,  28, 
by  City  Engineer,  for  repaying  portion  of 
Dryades  St.    with   small   granite   blocks, 

Baltimore,  Md. — Until  11  a.  m.,  Oct.  30, 
by  Commissioners  for  opening  streets,  Hoen 
Bldg,,  to  grade,  curb,  gutter  and  pave  with 
vitrified  brick,  bithulithic,  asphalt  block  or 
sheet  asphalt.  2Sth  St.,  from  Calvert  SL  to 
St.    Paul    St. 

West   St.   Paul,   Minn. — Until   2  p.   m.,  Oct 
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26.  by  Charles  Bosse,  City  Clerk,  at  office 
of  Louis  H.  Peter,  59  E.  5th  St.,  St.  Paul, 
Minn.,   for  grading  Brompton   St. 

Kansas  City,  Mo. — Until  11  a.  m..  Oct.  31. 
by  E.  A.  Harper,  City  Engineer,  for  con- 
struction of  artificial  stone  curbing  on  por- 
tions of  9  streets. 

Kansas  City,  Mo. — Until  11  a.  m.,  Oct.  31. 
by  E.  A.  Harper.  City  Engineer,  for  grading 
portions  of   14   streets  and  alleys. 

Kansas  City.  Mo. — Until  3  p.  m.,  Oct.  28, 
by  Frank  P.  Gossard,  Secy.  Park  Commis- 
sioners. City  Hall,  for  grading  portion  of 
boulevard   along   Lydia   Ave. 

Kansas  City,  Mo. — Until  3  p.  m.,  Oct.  28. 
by  Frank  P.  Gossard,  Seoj'.  Park  Commis- 
sioners. City  Hall,  for  grading  driveway 
along  26th  St. 

St.  Uouls,  Mo. — Until  noon.  Oct.  29,  by  W. 
B.  Dryden.  Secy.  Bd.  Local  Improvements, 
for  improvement   of  various  streets. 

Red  Bank,  N.  J. — Until  6  p.  m.,  Nov.  4. 
by  A.  C.  Harrison,  Clerk  Commissioners,  for 
paving  portions  of  Front  St.  and  Broad  St. 
Geo.   D.   Cooper.    Red   Bank,   is  Engineer. 

Brooklyn,  N.  Y.— Until  11  a.  m.,  Oct.  30. 
by  Bird  S.  Coler.  Borough  President,  for 
work  under  seven  contracts  for  regulating 
and  paving  with  asphalt. 

Cincinnati,  O. — Until  noon,  Nov.  1.  by  Fred 
Dreihs.  Clerk  County  Commissioners,  for 
improvement  of  Hamilton  Pike. 

Cleveland,  O. — Until  11  a.  m.,  Oct.  30.  by 
Julius  C.  Dorn.  County  Clerk,  for  repairing 
pavement  on  Wooster  Pike  in  Middleburgh 
and   Strongsville   Townships. 

Sandusky,  O. — Until  1  p.  m.,  Nov.  4,  by 
Charles  Kubach,  County  Auditor,  for  labor 
and  material  for  stoning  6.305  ft.  of  Venice 
Road,    requiring  1,734    tons   of  crushed  stone. 

Harrisburg,  Pa. — Until  Nov.  12,  by  State 
Highway  Department,  for  constructing  6.427 
ft.  of  16-ft.  wide  macadam  road  in  Ashton 
Township.    Delaware   County. 

North  Braddock,  Pa. — Until  3  p.  m.,  Nov. 
1.  by  C.  A.  Stewart,  Borough  Engineer,  for 
improvement  of  Clift  St..  work  including  625 
cu.  yds.  of  excavation.  1,800  lin.  ft.  of  curb, 
and   2.100   sq.    yds.    brick  paving. 

Pittsburg,  Pa. — Until  noon.  Oct.  25.  by  F. 
P.  Bootli.  County  Controller,  for  constructing 
flagstone  sidewalk  along  6th  Ave.  frontage  of 
jail  lot. 

Greenville,  Tenn. — See  Under  Bids  Asked — 
Buildings. 

Salt  Lake  City,  Utah.— Until  8  p.  m.,  Dec. 
6.  by  Board  Public  Works.  L.  C.  Kelsey,  City 
Engineer,  for  grading,  curbing  and  paving 
First  South  St.,  the  work  including  the  fol- 
lowing: Grading.  60.000  cu.  yds.;  curbing. 
17,000  lin.  ft;  asphalt  pavement,  41,000  sq. 
yds. 

Spokane,  Wash. — Until  11  a.  m..  Nov.  6, 
by  Lieut.  B.  T.  Scher,  Constiucting  Q.  M.. 
Fort  Wright.  Wash.,  for  installing  concrete 
curbing  for  roads  at  that  post. 

Janesville,  Wis. — Until  2  p.  m.,  Nov.  9,  by 
Street  Assessment  Committee,  S.  B.  Heddles. 
Chairman,  for  construction  of  cement  gut- 
ters and  combined  curb  and  gutter  on  Chat- 
ham St. 

Milwaukee,  Wis.— Until  10:30  a.  m.,  Oct. 
25.  by  Chas.  J.  Poetsch,  Chairman  Bd.  Pub. 
Wks.,  for  constructing  brick  sidewalk  In 
front  of  fire  engine  house  No.  21. 

Sewers. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states : 

Lincoln,  III.— Until  2  p.  m.,  Oct.  25.  by 
Board  Local  Improvements,  for  construction 
of  3.045  ft.  of  15  in.  vitrified  pipe  sewer  in 
Kankakee    St. 

Indianapolis,  Ind. — Until  10  a.  m.,  Oct.  30. 
by  Board  Public  Works,  for  constructing 
Main  sewer  in  20th  St.;  bids  are  also  asked 
for    constructing   three   local    sewers. 

Des  Moines,  la. — Until  11  a.  m.,  Oct.  29, 
by  Board  Public  Works,  for  constructing 
septic    tank. 

Ottumwa,  la. — Until  8  p.  m.,  Nov.  4,  by 
City  Engineer,  for  constructing  several  sew- 
ers  of  a   total   length   of  about  6,000  ft. 

Cadillac,  Mich. — Until  noon.  Dec.  2.  by 
George  Johnston,  Clk.  Bd.  Pub.  Wks.,  for 
building  sewage  purification  works  and 
pumping   station. 

Luverne,  Minn. — Until  Nov.  5,  by  E.  C. 
Schwartz,  City  Recorder,  for  constructing 
sewer  in  parts  of  Cedar,  Dodge.  McKenzie. 
Van   Eps   and    Spring   Sts. 

St.  Paul,  Minn. — Until  2  p.  m.,  Oct.  28, 
by   R.    L.   Gorman.   Clk.    Bd.    Pub.   Wks.,   for 


constructing  sewer  in   Pascal   Ave.   and   Lin- 
coln Ave.;  also  sewer  in  Ravoux  St. 

Auburn,  N.  Y. — As  mentioned  in  our  last 
issue  bids  are  being  asked  until  Dec.  3.  by 
this  city  for  constructing  several  sewers. 
The  work  includes  14.700  ft.  of  8  in..  11,300 
ft.  of  10  in..  6,000  ft.  of  12  in..  3.600  ft.  of 
15  in.,  300  ft.  of  18  in.,  1.250  ft.  of  20  in. 
Disposal  works  aie  also  to  be  constructed, 
consisting  of  reinforced  concrete,  septic 
tanks  and  contact  beds,  and  autoinatic  ap- 
pliances for  dosing  them.  In  addition  there 
will  be  17.000  of  5  in.  vitrified  tile  house 
sewer  connections,  and  subsoil  diains  as  fol- 
lows, to  be  laid  underneath  the  main  trench: 
20.0110  ft.  of  4  in..  6.000  ft.  of  6  in..  7,000  ft. 
of  8  in.,  2.000  ft.  of  10  in.,  200  ft.  of  12  In. 
J.  Walter  Ackerman  is  City  Engineer. 

Canandaigua,  N.  Y. — Until  S  p.  ra.,  Oct.  29, 
by  F.  P.  Warner,  Pres.  Street  Commission- 
ers, for  constructing  sanitarv  sewer  in  Gor- 
hani    St. 

White  Plains,  N.  Y.— Until  1:30  p.  m.,  Nov. 
7,  by  Frank  N.  Glover,  Secy.  Bronx  Valley 
Sewer  Commission.  2  Grand  St..  White 
Plains,  for  construction  of  each  one  of  the 
seven  sections  which  together  comprise 
about  12  miles  of  circular  sewer  from  3  1-3 
to  6  ft.  in  diameter  and  about  three  miles 
of  circular  lined  tunnel,  mostly  6%  ft.  and 
8%  ft.  in  diameter.  The  material  to  be 
either  monolithic  reinforced  concrete,  rein- 
forced concrete  blocks  or  brick  masonry. 
Official  advertisement  will  be  found  else- 
where   in    this   issue. 

Cleveland,  O. — Until  noon,  Oct.  24.  by  A. 
R.  Callow.  Secy.  Bd.  Pub.  Wks.,  for  con- 
structing sewer  in  Barkw"ill  Ave.,  and  in 
W.   65th  St. 

Toledo,  O. — Until  noon,  Oct.  28,  by  Rey- 
nold V'oit,  Secy.  Bd.  Pub.  Wks.,  for  exten- 
sion   of    main   sewer    number    8. 

North  Braddock,  Pa. — Until  3  p.  m..  Nov. 
1.  by  C.  A.  Stewart,  Borough  Engineer,  for 
constructing  240  ft.,  12  in.,  and  486  ft.  8  in. 
pipe  sewer,  etc.;  also  for  lowering  sewer  in 
Grandview  Ave.,  consisting  of  175  ft.  15  in. 
and  2.j0  ft.  S  in.  pipe,  etc. 

Ingram,  Pa. — Until  5  p.  m.,  Oct.  26,  by  D. 
H.  Hainer,  Borough  Clerk,  for  constructing 
S    in.    sewer   in    Rugby  Ave. 

Philadelphia,  Pa.— Until  Oct.  28.  by  George 
K.  Stearns.  Director  Pub.  Wks.,  for  con- 
structing sewer. 


Water  Supply, 


Bids  are  asked  on  following  work,  the 
notes  being  arianged  alphabetically  by 
states: 

Antioch,  III. — Until  7:30  p.  m..  Oct.  25,  by 
L.  M.  Hughes.  Clerk  Village  Trustees,  for 
material  and  labor  for  water  works,  includ- 
ing steel  work  of  water  tower  to  be  erected 
on  substructure  furnished  by  village.  Geo. 
C.  Morgan,  Engineer,  808  Royal  Insurance 
Bldg.,    Chicago,    111. 

Albert  Lea,  Minn. — Until  8  p.  m..  Oct.  30, 
by  Wm.  Barneck.  City  Engineer,  for  con- 
structing 564   ft.   of  10   in.   water  main. 

Fort  Terry,  N.  Y. — Until  11:30  a.  m.,  Nov. 
11.  by  Capt.  Wm.  E.  Horton.  Constructing 
Q.  M..  for  sinking  6  in.  tutmlar  well  at  this 
post. 

Fort  Mackenzie,  Wyo. — Until  10  a  .m.. 
Nov.  14,  by  Capt.  Wm.  D.  Davis.  Construct- 
ing Q.  M..  for  constructing  an  8-in.  cast- 
iron  water  main  from  U.  S.  reservoir  to 
Fort  Mackenzie,  Wyo..  together  with  con- 
nection  to   post    distributing   system. 

Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: ' 

Pine  Bluff,  Ark. — Levee  Work. — Until  11 
a.  m..  Nov.  16.  by  Capt.  Wm.  D.  Connor. 
U.  S.  Engrs..  Riegler  Bldg..  Little  Rock. 
Ark.,  for  248.000  cu.  yds.  of  levee  work 
opposite  Pine  Bluff  on  Arkansas  River,  Ark. 

Boone,  la. — Tile  Drains. — Until  1  p.  m., 
Oct.  25.  by  E.  F.  Jones.  County  Auditor. 
for  construction  of  countv  drain  No.  38.  in- 
eluding  725  ft.  14  in.  tile.  1.000  ft.  12  in. 
tile   and    1.200    ft.    10   in.    tile. 

Prophetstown,  III.— Ditch  Work.— Until  1 
p.  m..  Nov.  11.  by  Commissioners  of  Big 
Slough  Special  Drainage  District,  for  en- 
largement of  main  ditch,  requiring  removal 
of  353,000  cu.  yds.  of  material.  F.  W.  Sears. 
Engineer.    Prophetstown,    111. 

Flint,  Mich. — Foundation  Excavation. — 
Until  Oct.  25,  by  D.  E.  Newcombe,  City 
Clerk,  for  excavation  and  footings  for  city 
hall    building. 

Grand  Rapids,  Mich. — Excavating. — Until 
8  p.  m..  Oct.  24.  by  S.  A.  Freshney.  Secy. 
Bd.    I*ub.    Wks..    for   constructing   dock   line 


and    excavating    tor    flood    protection     from 
Grand    River. 

Kansas  City,  Mo. — Grading.— Until  3  p.  m., 
Oct.  28.  b>  l-"iank  P.  Gossard,  Secy.  Park 
Commissioners.  City  Hall,  for  grading  land 
in    Swope  Park  for   dams,    lagoon   and   lake. 

Brooklyn,  N.  Y. — Grading  Lots.— Until  11 
a.  m..  Oct.  30,  by  Bird  S.  Coler,  Borough 
President,  for  five  contracts  for  grading  lots, 
the  work  Involving  a  total  of  1,U76  cu.  yds. 
excavaliun    and  3.006  cu.   yds.   of   filling. 

Philadelphia,  Pa. — Dredging.— Until  noon, 
Nuv.  ].'>.  by  Maj.  J.  C.  Sanford.  U.  S.  Engrs., 
Witherspoon  Bldg.,  Philadelphia,  for  dredg- 
ing in  Delaware  River,   in   Sections  4  and   5. 

Waskom,  Tex. — Railroad  Grading.— Until 
Oct.  31,  by  E.  H.  Ludlow,  Chief  Engineer, 
W^LSkom,  for  the  grading  of  the  first  seven 
miles  of  the  Shreveport  &  Gulf  R.   R. 

National  Soldiers'  Home,  Va. — Dredging. — 
Until  1:30  p.  m..  Nov.  1.  by  John  T.  Hume, 
Treasurer,  Southern  Branch,  N.  H.  D.  V. 
S.,  National  Soldiers'  Home,  Elizabeth  City 
County,  Va..  for  dredging  channel  extension, 
Jones'   Creek,  4,800  cu.   yds.,  more  or  less. 

Miscellaneous, 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
slates: 

Fort  Des  Moines,  la. — Fence,  Etc. — Until 
11  a.  m..  Nuv.  7,  by  Capt.  John  J.  Boniface, 
Constructing  Q.  M.,  for  the  construction  of 
corral  fences  and  erection  of  picket  lines 
at   I'ort   Des   Moines. 

Berrien  Springs,  Mich. — Electric  Light 
System. — Until  2  p.  m.,  Nov.  4,  by  Loren 
B.  Maiquissee,  Village  Clerk,  for  furnishing 
material  and  constructing  an  electric  light 
system,    exclusive   of   power   plant. 

New  York,  N.  Y. — Fireboat  Repairs. — 
Until  10:30  a.  m.,  Oct.  3u,  by  Francis  J. 
Lantry,  Fire  Commissioner,  157  E.  67lh  St., 
for  furnishing  all  the  labor  and  materials 
required  for  repairs  and  alterations  to  fire- 
boat    "Abiam.  S.    Hewitt"    tEngine   77). 

Dayton,  O. — Cable  System. — Until  noon, 
Oct.  28,  by  C.  N.  Greer,  Clerk  Bd.  Pub. 
Safety,  for  installing  underground  conduit 
and  cable  system  and  exchange  improve- 
ments  for  the  police  and  fire  departments. 

Charleston,  S.  C.=— Concrete  Pier.— Until  11 
a.  m.,  Nov.  16,  by  Bureau  of  Yards  and 
Docks,  Navy  Department,  Washington,  until 
11  a.  m.,  Nov.  16,  for  constructing  a  rein- 
forced concrete  wooden  pile  and  timber  deck 
pier  at   the  U.  S.  Navy  Yard,  Charleston. 

Greenville,  Tenn. — Concrete  Walls. — See 
Under   Bids    Asked — Buildings. 

Milwaukee,  Wis. — Chimney. — Until  10:30  a. 
m.,  Oct.  2u.  by  Charles  J.  Poetsch,  Chair- 
man Bd.  Pub.  Wks.,  for  building  the  shaft 
of  a  chimney  for  the  Kinnickinnic  River 
flushing   Works   pumping  station. 

Calgary,  Alberta,  Canada. — Street  Rail- 
W'ay. — Until  nuun,  Nov.  1,  by  S.  J.  Clark, 
Chairman  Bd.  Pub.  Wks.,  for  the  construc- 
tion of  about  12  miles  of  street  car  track 
and  o\'erhead  trolley  work  in  the  city.  R. 
E.   Speakman.  City  Engineer. 

Materkils.  Machines.  Supplies, Toels  Etc 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Fort  Morgan,  Ala. — Pumping  Plant. — 
Until  2  p.  m.,  Nov.  14.  by  Capt.  L.  F.  Gar- 
rard, for  the  construction  of  building  and 
pump-house.  Installing  two  horizontal  tubu- 
lar boilers  (50  H.  P.),  two  compound  du- 
plex pumps,    ice  plant  and  cold  storage. 

Oceanside,  Cal. — Pumping  Engine,  Boiler. 
— Until  7  p.  m.,  Nov.  5.  by  H.  D.  Brodie. 
City  Clerk,  for  cross-compound,  high  duty 
pumping  engine  of  1.000  gallons  capacity  and 
for  one  horizontal  return  tubular  boiler  48 
ins.    in   diameter   and   16   ft.   long. 

Washington,  D.  C. — Cars,  Jacks.  Tile.  Etc. 
—Until  10:30  a.  m..  Nov.  12.  by  H.  F. 
Hodges.  General  Purchasing  Officer.  Isth- 
mian Canal  Commission,  for  furnishing 
track-laying  cars,  journal  jacks,  motor, 
draintile.  iron,  steel,  rivets,  chain,  wire  rope, 
hose,  hose  reels,  hose  nozzles,  pulleys. 
tongs,  pliers,  pinch  bars,  wrenches,  bench 
screws,  set  screws,  door  clamps,  stocks  and 
dies,  vises,  saws,  shears,  spades,  oilstones, 
tallow  pots,  platform  scales,  torches,  stove- 
pipe, stencils,  rules,  drawer  pulls,  twist 
drills,  glass  cutters,  oilers,  screws,  nails, 
tacks,  staples,  belt  rivets,  sponges,  twine, 
tolet  paper;  cylinder,  engine,  mineral  and 
neat's-foot  oils;  lubricating  grease,  cotton 
waste,  rosin,  plaster  paris,  sal  soda,  sal 
Ammoniac,  maple  and  basswood  lumber,  etc. 

Key  West,  Fla. — Boiler.- Until  9  a.  m., 
Nov.   12,   by  Quartermaster,  Key  West  Bar- 


i8 


ENGINEERING-CONTRACTING 


Vol.  XXVIII.     No.  17. 


racks.  Flu.,  Upi  lurnlshing  one  125  H.  1". 
SI  cam   builcr. 

Augusta.  Ga.— Kails,  Tics,  Etc.— Until 
nn(tn,  Nuv.  1,  by  the  L'onimantllnK  Otilccr, 
Augusta  Arsenal,  for  rails,  switches,  ties, 
trulley  wire  and  pules  (or  1,6U0  ft.  spur 
Iracic. 

Bay  City,  Mich. — Steam  Turbine,  Boilers, 
Etc.— Until  3  p.  m..  Oct.  30,  by  City  Comp- 
tniller,  for  supplying  city  with  a  steam  tur- 
bine, generator,  exciter,  switchboard,  boilers 
(Scotch  type),  and  lamps,  to  re-establish  the 
city's  electric  plant,  according  to  the  speci- 
llcations  on  Hie  In  the  otllce  of  the  Superin- 
tendent ot   Electric   Eight. 

Chicago,  III. — Arc  Lights,  Wire.  Etc, — 
Until  11  a.  m.,  Oct.  26,  by  William  Carroll, 
City  Electrician,  Room  12,  City  Hall,  for 
furnishing:  2,500  alternating  current,  series, 
arc  lamps;  10  single  phase.  60  cycle,  oil  in- 
suiateti,  solf-coolcd.  step-down  transform- 
ers; 50  inductive  regulators;  125  miles,  ap- 
proximately, of  No.  6,  B.  &  S.  gauge,  triple 
braid,  weatherproof,  copper,  line  wire;  150, 
or  more,  combination  cast  iron  and  steel 
electric    iight   arc   lamp    posts. 

Baltimore,  Md, — Motor. — Until  11  a.  m., 
Oct  30.  bv  Edward  D.  Preston,  Inspector 
of  Buildings.  City  Hall,  for  60  H.  P.  shunt 
field  control,  direct  current,  440  volt  motor 
for  New   Eastern  Female   High   School, 

Kansas  City,  IMo. — Hose  Wagons. — Until 
2  p.  ni..  Oct.  28,  by  John  S.  Landes.  City 
Purchasing  Agent,  for  furnishing  two  fire 
hose  waguns  for  the  Fire  Department. 

Ashley,  Pa. — Fire  Hose. — Until  Oct.  28,  by 
Borough  Clerk,   for  furnishing  fire  hose, 

Portland,  Ore. — Hoisting  Engines,  Etc. — 
Until  11  a.  m..  Nov.  IS,  by  Lt.  Col.  S.  W. 
Koessler.  U.  S.  Engrs.,  for  furnishing  and 
delivering  four  hoisting  engines,  three  loco- 
motives and  two  boilers.  Official  advertise- 
ment will  be  found  elsewhere  in   this  issue. 

Millvale,  Pa. — Truck. — Until  3  p.  m.,  Nov. 
5,  by  H.  H.  Dixon,  Borough  Clerk,  for  sup- 
plying fire  department  with  hook  and  ladder 
truck. 

Milwaukee,  Wis. — Telegraph  Cable. — Until 
10:30  a.  m..  Oct.  29.  by  Chas.  J.  Poetsch. 
Chairman  Bd.  Pub.  Wks.,  for  furnishing  for 
use  of  fire  department.  6,000  ft.  of  5-pair 
cable.  9,300  ft.  of  10-pair  cable,  7,700  ft.  of 
20-pair  cable,  600  ft.  of  25-pair  cable  and 
600   ft.   of  30-pair  cable. 

Calgary,  Alberta,  Canada. — Street  Cars. — 
Until  noun.  Nov.  1.  by  S.  J.  Clark,  Chairman 
Bd.  Pub.  Wks..  for  furnishing  city  witli 
six  semi-convertible  cars,  with  electrical 
equipment. 

CONTRACTS  LET, 

The  following  contracts  have  bo«i  let  re- 
cently: 

Gadsden,  Ala, — Paving,— Leslie  L.  Lock- 
wood  Co.,  Bessemer,  Ala.,  at  $38,329,  for 
paving  several  of  the  business  stieets.  Con- 
tract includes  20,000  sq.  yds.  cement  side- 
walk and  30.000  lin.  ft.  combined  curb  and 
gutter. 

Bisbee,  Ariz. — Sewer  System. — Chick  & 
White,    Berkeley,    Cal..    at   $77,722. 

Colusa,  Cal. — Bridge  Work. — J.  M.  Peart  & 
Son,  at  $4,040  for  572  ft.  extension  of  wooden 
trestle  known  as  Hannum  Bridge;  Western 
Bridge  &  Construction  Co.,  at  $7,727,  for  steel 
bridges,  also  at  $1,444  for  reinforced  con- 
crete bridge  in  Sycamore;  W.  C,  Blean  at 
$1,525  for  two  reinforced  concrete  culverts 
in  Grimes. 

Sacramento,  Cal. — Bridge. — Western  Bridge 
&  Construction  Co..  at  $68,750,  for  steel 
bridge  at  Fair  Oaks, 

San  Diego,  Cal, — Bridge.  —  Mercereau 
Bridge  &  Construction  Co.,  Los  Angeles. 
Cal.,  at  $11,840,   for  bridge   at   Lakeside. 

Willows,  Cal, — Bridge. — Pacific  Construc- 
tion Co.,  at  $22,557  for  steel  bridge  over 
Willows. 

Chariton,  la. — Sewers. — G.  W.  Ensley  for 
3,800  ft.  of  sewer. 

Pekin,  111. — Bridge. — Walter  Porter.  Mack- 
inaw. 111.,  at  $999  for  bridge  over  McClellan 
Creek. 

Clinton,  Ind. — Sewer  System. — Morgan  & 
Slinkard,   at  $64,000. 

Evansville,  Ind, —  Hridgos.— Bennett  White- 
head, for  three  county  l)ridges  as  follows: 
Hahlin  bridge.  $1,U45;  Stafford  bridge,  $1.- 
055;    Langelson    bridge,    $1,365. 

Evansville,  Ind. — Road.— McKinney  Bros.. 
Sheridan.  Ind.,  at  $5,490,  for  2%  miles  of 
gravel  road. 

Greencastle,  Ind. — Roadwork. — J.  F.  Curran 
at  $3,170,  for  the  Hessier  Road;  Keegan 
Bros.,  Brazil,  Ind..  at  $6,298,  for  J.  E.  O'Hain 
road. 

Indianapolis,  Ind- — Paving.  Sidewalks.— 
Marion  Caldwell,    145   E.    Market   St.,    cement 


sHlcw;ilks  on  Julian  .\\»-.;  Henry  .Maag, 
cement  walks  on  Meridian  Ave.;  Geo.  W. 
McCruy.  Kuldwln  BIdg..  brick  roadway  on 
Kden  PI.;  Geo.  W.  McCray.  brick  roadway 
in  alley;  Chas.  M.  Cross,  graded  roadway 
and   walks   in  Hawthorne  Lane. 

Greenfield,  Ind.  —  Bridges.  —  Greenfield 
Hri<lK'-  >*t  Sewer  Co.,  Greenfield,  at  $1,460, 
foi-  four  bridges. 

Lafayette,  Ind. — Building. — W.  P.  Jung- 
il.ius  I'll..  Indianapolis.  Ind..  at  $89,890.  for 
,'Xiterim«-nl  station  at  Purdue. 

Concordia,  Kans. — Bridges.— Canton  Bridge 
Co..  Canton,  O.,  at  $5,967,  for  five  county 
bridges. 

Independence,  Kan. — Steel  Buildings. — 
Kansas  Natural  Gas  Co.  lias  closed  con- 
tract with  the  Southwestern  Bridge  Co.. 
Joplin,  Mo.,  for  four  additional  steel  build- 
ings. 

Shreveport,  La. — Steel  Work.— Contract 
for  the  steel  work  in  the  Allen  Building  has 
been  awarded  to  Southwestern  Bridge  Co., 
Joplin,   Mo. 

Adams,  Mass. — Power  Line. — Fred  T.  Ley 
&  Co.,  Springfield,  Mass.,  at  $65,000,  for 
erecting  high  tension  power  line  for  Berk- 
shire Street  Ry.  Co..  from  Pittsfield  to  the 
Zylonito  power  station. 

Boston,  Mass. — Paving. — Jones  &  Meehan. 
10  Tremunt  St.,  at  about  $15,000,  for  paving 
and  regulating  Northern  Ave.  Contract  calls 
for  6,500  sq.   yds.   of  granite  blocks. 

Duluth,  Minn. — Sewer. — Anderson  &  John- 
son, at  $6,346,  for  building  Cedar  Ave.,  and 
Belknap    St.    sewer. 

St.  Paul,  Minn. — Bridge. — Bayne  &  Hewitt. 
Minneapolis,  at  $40,000,  for  bridge  at  Minne- 
sota  Soldiers'   Home. 

Vicksburg,  Miss. — Bridge. — W.  T.  Young 
Bridge  Co.,  at  $3,795,  for  cemetery  road 
bridge. 

Springfield,  Mo. — Roofing.— A.  C.  Penniman 
&  Suns,  Foi  t  Scott,  Kan.,  for  roofing  new 
$1.00u,OUO  shops  of  Frisco  Ry.,  at  Springfield. 

St,  Louis,  Mo. — Gravel. — John  W.  Thomp- 
son. Wainright  Bldg.,  for  supplying  about 
1.000,000  cu,  yds.  of  gravel  for  ballast  on 
the  Frisco's  new  line  between  New  Orleans 
and  Houston.  Gravel  will  be  obtained  from 
an  Lsland  near  Baton  Rouge,  La.,  where  a 
large  plant   has  been   installed. 

Springfield,  Mo. — Contract  has  been 
awarded  to  Southwestern  Bridge  Co.,  Jop- 
lin, Mo.,  for  100.000  gallon  tank  and  tower 
for  the  St.  Louis  &  San  Francisco  R.  R.,  at 
Springfield. 

Joplin,  Mo. — Bridges. — Southwestern  Bridge 
Co.,  Joplin,  Mo.,  has  been  awarded  contracts 
for  bridges  required  on  the  line  of  Joplin  & 
Pittsburg    Interurban    R.    R. 

Belleville,  N.  J — Sidewalks.— Kevstone 
Construction  Co.,  East  Orange,  N.  J.,  at 
$4,000.  for  laying  sidewalks  on  Washington 
Ave. 

Newark,  N.  J. — Bridge. — McMuUen  &  Mc- 
Dermott.  Park  Row  Bldg.,  New  York,  for 
substructure  of  new  bridge  over  Hackensack 
River  to  carry  New  York  &  Greenwoods 
Lake  R.  R.  and  Newark  branch  of  Erie  R. 
R.  Contract  for  superstructure  was  let  to 
American   Bridge   Co. 

Wildwood,  N,  J, — Paving,  Sewers. — Geo. 
W.  Banks,  Seacrest  Hotel,  at  $36,000,  for 
macadamizing  several  streets;  Contractor 
Bennett,   at  $12,000  for  constructing   sewers. 

Omaha,  Neb. — Sewer. — Jens  Jensen.  at 
$123,000,  for  constructing  the  Izard  St,  sew- 
er. 

Rochester,  N.  Y. — Sewers.— H.  N.  Cowles, 
6  Gorsline  St.,  at  $83,430,  for  svstem  of  sani- 
tary and  storm  sewers  in  12th  and  21st 
wards, 

Syracuse,  N,  Y. — Building.— Contr.aicts  for 
constructing  Salina  School  have  been  let  as 
follows:  W.  H.  Gough,  electric  wiring;  Joss 
Brothers,  painting;  John  Burchell  &  Son. 
mason  work;  John  R.  Walsh,  plumbing; 
John  W.  Gee.  carpenter  work  contracts,  ag- 
gregate  $83,000. 

Solvay,  N.  Y, — Substation.— H.  Wales 
Liines  Co.,  Jleridian,  Conn.,  for  substation 
for  Syracuse  Lighting  Co. 

Akron,  O. — Sewer— E.  M.  McSh.afTrey  & 
Son.    at    $1,518,    for  storm   sewer. 

Dayton,  O. — Sewers. — Contracts  reported 
let  as  follows:  Sewers  in  District  No.  4, 
Shafer  &  Dill,  at  $13,260;  sewers  in  Findlay 
and  other  streets.  Backus  Construction  Co.. 
Reibold   Bldg..   at  $2,813. 

Hamilton,  O, — Bridge.— Central  States 
Bridge  Co..  Indianapolis,  Ind.,  at  $5,292  for 
Two    Mile   bridge. 

Hamilton,  O. — Sewer. — W.  H.  Louthan,  at 
$2,636 

West  Point,  O.— Piping.— Becker  &  Seldel 
Co.,   at   $10,000.   for  steam  and   water  piping 


lor  in-H  pr.wcr  station  of  Youngstown  &  Ohio 
River  R.    R. 

Harrlsburg,  Pa. — Bridges.— Penn  Bridge 
Co.,  Beaver  Falls,  I'a.,  at  $S,389,  for  bridge 
over  Ncscopec  Creek,  Luzerne  County;  York 
Bridge  Co.,  York,  Pa.,  at  $54,945,  for  bridge 
over  Susquehanna  River  at  Jersey  Shore. 
Harrlsburg,  Pa.— Paving.— Warner-Qulnlan 
I  Asphalt  Co.,  at  $1.93.  for  3,800  sq.  yds.  of 
paving. 

Lancaster,  Pa. — Bridge.— Ferro-Concrete 
Co..  at  $3,495,  for  bridge  over  Hammer 
(reek. 

McKeesport,  Pa.— Sewers.— Henry  Bolar 
for  sewer  in  Beech  St.;  Hohraan  &  Caldwell 
for  sewer  In   Sheridan   St. 

McKees  Rocks,  Pa. — Bridge  Work. — 
American  Bridge  Co..  at  $30,000,  for  super- 
structure of  2-track  bridge  over  Chartiera 
I  reek  for  Pittsburg  &   Lake  Erie  R.  R. 

Philadelphia,  Pa,  —  Paving.  —  Contract* 
amounirng  to  about  $1,000.(100  were  awarded 
Oct.  10.  Cunningham  &  Murray.  1345  Arch 
St.,  and  the  Mack  Paving  Co.,  will  pave 
about  10  miles  of  street  with  vitrified  brick. 
1  he  same  concerns  will  also  lay  about  five 
miles  of  granite  block  pavement.  Contracts 
amounting  to  about  $500,000  for  asphalt  pav- 
rng  were  let   to  the  Filbert  Paving  Co. 

Wilkesbarre,  Pa,— Theater,— Engineerlng- 
i-ontracting  Co..  Baltimore,  Md.,  for  new- 
theater   at    this    place. 

York,  Pa.— Trolley  Road.— York  Construc- 
tion Co..  York,  Pa.,  at  about  $247,000,  for 
construction  and  equipment  of  road  for  Sun- 
bury   &    Selmsgrove   Electric   Ry,    Co. 

VVaco,  Tex,— Bridges.— The  Texas  Central 
R.  R.,  has  placed  contract  for  two  through 
plate  girder  bridges  with  the  Southwestern 
Bridge  Co..  Joplin,  Mo, 

Milwaukee,   Wis.— Paving.— Barber  Asphalt 

Co..    for  paving    National    Ave. 

PROJECTED   WORK. 
Railroads- 
Items  Arranged  Alphabetically  by  Statea. 

Denver,  Col.— Sur\'eys  are  now  under  way 
from  le.xahoma,  Okla.,  southeast,  for  the 
projected  line  of  the  Denver  &  Gulf  R  R 
burveys  ha\-e  already  been  completed  from 
La  Junta.  Colo.,  to  Texahoma,  160  miles, 
and  It  IS  stated  that  contracts  wiil  be  let 
soon  for;  the  construction  of  this  portion 
of  the  line.  As  projected  the  total  length 
of  the  road  will  be  600  miles.  R.  E  Davis 
ie.xahoma.  Okla.,  is  President. 
.,^""'."'  La.— The  Eunice.  Lafayette  & 
Abbeville  Ry.  Co..  is  to  be  oiganized  for 
the  purpose  of  building  a  road  from  this 
place.  James  J.  Lewis  is  interested. 
^  Baltimore,  Md.— Baltimore  &  Ohio  R  R 
k°;'  'f^  '^ported  to  have  received  bids  on 
Oct  10.  for  constructing  the  Washington 
cS:  Western  Maryland  R.  R..  which  is  to  be 
a  spur  track  into  Georgetown,  D  C  to' 
ser\-e  as  a  freight  line  for  that  end  of  -^-ksh- 
ington.  The  charter  and  rights  of  this  road 
were  acquired  several  vears  ago  bv  the  B 
&  O..  but  since  that  time  only  "sufficient 
w-ork  has  been  done  to  hold  the  charter  AU 
of  the  surveys  have  been  made  and  part 
of  the  grading  done.  Although  bids  for  the 
work  have  been  received  as  stated  above 
press  reports  state  that  tlie  B.  &  o  has 
by  tiq  means  determined  to  build  the  road 
at  this  time  D.  D.  Carothers.  Baltimore, 
Md.,    is    Chief  Engineer.    B.    ,&    O.    R.    R. 

Boston,  Mass.— Favorable  action  has  been 
taken  by  the  stockholders  of  the  Boston  & 
J»'""ie  R.  R..  looking  to  the  issue  of  $6  000  - 
000  of  bonds.  A  portion  of  this  issue  will 
be  used  for  improvements.  H.  Bissell,  Boston 
Mass..    IS    Chief   Engineer. 

Mankato,  Minn,— Advices  from  this  place 
stare  that  the  Chicago,  Milwaukee  &  St. 
Paul  Ky  has  acquired  right  of  way  near 
Granite  Falls  for  a  projected  line  from  Man- 
kato to  that  city. 

St.  Louis,  Mo. — Carondelet  &  Webster 
Ry.  Co..  of  this  place,  capitalized  at  $200,- 
000,  has  been  chartered  and  proposes  to  con- 
struct a  railway  line  from  St.  Louis  to 
Webster  Groves,  eight  miles.  W.  E.  Winner, 
J.   G.  Hayes  and  H.  G.   Post  are  interested. 

Seneca  Falls,  N.  Y.— Lehigh  Valley  R.  R. 
Co..  has  under  consideration  an  extension  of 
its  line  from  this  place  to  Auburn  and  per- 
liaps  to  Syracuse.  Matter  was  informally 
discussed  recently  before  Citv  Council  by 
ofticials  of  the  road,  among  whom  were  Wal- 
ter G.    Berg.    New  York.   Chief  Engineer. 

Oklahoma  City.  Okla. — The  Kansas  Gulf 
Port  Short  Line  Ry.  Co.,  recently  incorpor- 
.ated  at  Guthrie.  Okla..  proposes  to  construct 
a  line  1.500  miles  long,  the  general  plan  be- 
ing to  have  the  road  run  from  Kansas  Cltv 
through  Kansas.  Oklahoma  and  into  Texas. 
The  capital  stock  named  in  the  Incorporation 
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papei-s  is  $36,000,000.  The  incorporators  are 
J.  P.  Byrne  and  Louis  E.  Potts  of  Okla- 
homa City.  01<la.,  Fred  A.  Jen  an  ot  L;i 
Junta.  Colo.,  Charles  F.  Bridges  and  Thomas 
Kagsdale  of  Topeka,   Kan. 

Guymon,  Okla. — Guvnion  &  Southwestern 
R.  R.  Co.,  capitalized  at  $5,000,000,  with 
headquarters  at  this  place,  has  been  char- 
tered to  build  a  line  from  Guymon  east 
through  Beaver  county  to  Englewood.  Kas., 
or  some  other  connecting  point  with  the 
Santa  Fe  in  Kansas,  and  to  run  west  from 
Guymon  through  Beaver  county  to  a  con- 
nection with  the  Santa  Fe  in  Xew  Mexico. 
The  incorporators  are:  Jonathan  M'hitehurst 
of  New  York.  J.  W.  Harris  J.  G.  McLarty, 
E.  C.  Langston,  J.  H.  Wright,  J,  W.  Rum- 
age,  L.  E.  Latham,  J.  L.  Eddins,  T.  O. 
James.   W,   C  .Crow,  all  of  Guymon. 

Guthrie,  Okla. — St.  Louis.  Bartlesville  & 
Pacific  Ky.,  has  been  granted  permission  to 
extend  its  line  from  Pond  Creek,  Okla..  the 
present  western  terminus,  to  ^V'oods  county 
to  connect  with  the  Kansas  City,  Mexico  & 
Orient;  the  survey  will  be  started  immediate- 
ly,   it   is   said. 

Lorain,  O. — It  is  now  stated  that  the 
Pittsburg  &  Lake  Erie  R.  R.  will  be  ex- 
tended from  Youngstown  to  Lorain,  instead 
of  to  Cleveland,  as  was  originally  intended. 
J.  A.  At  wood,  Pittsburg,  Pa.,  is  Chief  En- 
gineer. 

Amarillo,  Tex. — Engineers  are  reported  to 
be  in  the  field  making  the  final  surveys  for 
the  extension  of  the  Choctaw.  Oklahoma  & 
Gulf  Rv.,  to  Denver  through  northwest  New 
Mexico"  and  Tiinidad,  Colo.  The  extension 
from  Amarillo  to  Tecumcari,  N.  Mex.,  will 
be  completed  this  year  it  is  said.  The  dis- 
tance is  110  miles. 

Austin,  Tex. — Gulf.  Colorado  &  Santa  Fe 
Ry.,  has  presented  to  the  Attorney  General 
for  his  approval  an  amendment  to  its  charter 
providing  for  an  extension  of  the  lines  of 
that  road  from  Center  to  Timpson,  to  con- 
nect with  the  Texas  &  Gulf  Ry.  The  line 
will  be  IS  miles  long.  C.  F.  W.  Felt,  Gal- 
veston, Tex.,  is  Chief  Engineer,  G.  C.  &  S. 
Fe  Ry. 

Salt  Lake  City,  Utah. — ^Advices  from  this 
city  state  that  E.  P.  Clark,  of  L«s  Angeles, 
Cal.,  representing  W.  A.  Clark  of  Montana, 
has  been  securing  terminal  rights  in  Port- 
land, Ore.,  for  the  long  projected  Clark  line 
from  this  city  to  tidewater.  Sui-\eys  for  a 
route  were  made  some  time  ago,  and  as  pro- 
jected the  line  was  to  run  by  way  ot  Win- 
nemucca,    Nev.,  northwesterly   to   Portland. 

Port  Angeles,  Wash. — Chicago,  Milwaukee 
&  St.  Paul  Ry.,  is  stated  to  have  located 
definite  route  for  a  railroad  extending  along 
the  Pacific  Ocean  on  the  west  side  of  the 
Olympic  Peninsula.  Condemnation  suit  to 
secure  right  of  way  for  the  road  has  been 
started.  According  to  the  report  the  rail- 
road will  have  the  Olympic  Peninsula  branch 
completed  shortly  after  its  tronscontinental 
line  is  in  operation.  The  peninsula  line 
will  have  its  terminals  at  Tacoma  and  Port 
Angeles,  according  to  the  plans  of  the  rail- 
road company  as  indicated  in  the  condemna- 
tion suits  that  have  been  instituted.  A 
branch  line  of  the  Milwaukee  will  extend 
from  Tacoma  to  Olympia  and  Grays  Harbor 
and  the  Port  Angeles  extension  w-ill  be  an 
off-shoot  of  this  branch.  D.  J.  Whittemore, 
Chicago,   111.,    is  Chief  Engineer. 

Belington,  W.  Va. — Surveys  for  the  Beling- 
ton  end  of  the  Fairmont  &  Southern  R.  R., 
have  been  completed  and  surveys  are  now 
under  way  for  the  Pittsburg  end.  The  road 
as  projected  is  to  connect  this  place  and 
Pittsburg,  and  bids  for  its  construction  are 
to  be  asked  shortly,   it  is  said. 

Glencoe,  W.  Va. — Loop  &  Lookout  R.  R. 
Co..  recently  chartered  with  $100,000  capital, 
proposes  to  build  a  lumber  and  coal  road 
from  the  Keeney's  branch  of  the  Chesa- 
peake &  Ohio  R.  R.  through  Fayette  and 
Greenbrier  counties,  W.  Va.,  to  Glencoe,  in 
the  latter  countv.  to  develop  the  timber  and 
coal  on  100.000  acres  along  the  route.  The 
line  will  be  about  40  miles  long.  Location 
of  the  line  has  been  made  and  construction 
is  to  begin  soon.  The  incorporators  are: 
T.  W.  Raine,  W.  W.  Raine,  L.  R.  Preyz, 
J.   M.   Raine  and   S.   J.   Snyder. 

Grafton,  W.  Va.— Walkersville  &  Ireland 
R.  R.  Co.,  incorporated  a  few  weeks  ago 
for  the  purpose  of  building  a  lumber  road 
from  Walkersville  to  Marlington.  in  Poca- 
hontas Countv.  has  organized,  and  the  fol- 
lowing officers  were  elected:  W.  H.  Bailey, 
Grafton.  President;  Harley  Sawyer,  Graf- 
ton, Vice-President;  W.  B.  Mick,  of  Ireland, 
W.  Va.,  Secretary;  W.  H.  Mick  of  Ireland, 
W.  Va..  Treasurer.  The  headquarters  of  the 
company  are  at  Grafton,  W.   Va. 

Electric  Railways- 
items   Arranged   Alphabetically   by   States. 
Selma,    Ala. — Construction    of   electric   rail- 


way between  this  place  is  projected.  J.  T. 
Slatter,  Secretary  Commercial  and  Industrial 
Association  may  be  able  to  give  information. 

Oakland.  Cal — Southern  Pacific  Co.  plans 
to  make  sc\-rral  extensions  of  electric  lines 
in   this  city. 

San  Diego,  Cal. — South  Park  &  East  Side 
Ry..  E.  Harllutt  Webster,  President.  has 
asked  franchises  over  a  number  of  streets, 
and  special  election  may  be  called  to  vote  on 
the  matter. 

Canon  City,  Colo. — Construction  work  on 
the  Canon  City  Royal  Gorge  Electric  Ry.  is 
to  be  resumed  at  once,  according  to  advices 
from  this  city,  in  order  to  have  the  line  in 
operation  in  this  city  before  the  expiration 
of  its  franchise  on  Jan.  26  next.  About  $75,- 
000  has  been  already  spent  and  about  $350,- 
000  will  be  required  to  complete  the  system. 
Former  Governor  J.  H.  Peabody  is  inter- 
ested. 

Denver,  Colo. — Surveys  have  been  practi- 
cally completed  for  an  electric  Interurban  line 
from  this  place  to  Greeley.  Right  of  way 
has  been  secured,  .and  capital  obtained,  and 
grading  work  will  he  started  shortly.  The 
estimated  cost  of  the  road,  power  plant  and 
equipment  is  set  at  $1,000,000.  The  road  will 
be  built  by  the  Interurban  Construction  Co. 
E.  N.  Reaser.  President,  406  Kittredge  Bldg. ; 
Geo.  H.  Sethman,  406  Kittredge  Bldg,,  is  En- 
gineer. 

Macon,  Ga. — Controlling  interest  in  Macon 
Light  &  Railway  Co..  is  reported  to  have 
been  secured  by  W.  J.  Massee,  Macon.  Ex- 
tension  ot  street  car  line  is  projected. 

Clinton,  la. — Suiveys  are  under  way  for 
an  interurban  line  between  this  place  and 
Cascade  via  Maquoketa.  This  place  has 
raised  funds  for  a  preliminary  survey.  Thos. 
J.  Wilcox  is  promoting  the  project. 

Fort  Dodge,  la. — Advices  from  this  place 
quote  General  Manager  Blake  of  the  Fort 
Dodge.  Des  Moines  &  Southern,  as  stating 
that  the  electric  line  would  be  built  into 
the  town  of  Lehigh,  15  miles  south  ot  this 
place,    the    coming    year. 

Oelw/ein,  la.— The  Turkey  River  Power  & 
Improvement  Co.  has  secured  options  on 
three  water  powers  on  Turkey  River,  and  in 
connection  with  its  power  plants  proposes 
to  construct  an  electric  railway  between  this 
place  and  Elkader.  John  Jamison,  Oelwein. 
is  interested. 

Centralia,  III. — Arrangements  are  being 
made  to  extend  local  electric  railway  to 
Junction  City  mine  site.  2  miles  north  of 
present  terminus.  A  franchise  has  also  been 
secured  for  a  further  extension  to  Sandoval 
the   coming  year. 

St.  Charles,  III. — City  Coupcil  is  consider- 
ing granting  a  street  car  franchise  to  J.  T. 
W.   Rudesill.   of  East  St.   Louis.  111. 

Indianapolis,  Ind.— Grand  Central  Traction 
Co..  X.  P.  Carter,  Treasuier,  which  proposes 
to  construct  an  electric  line  from  Indianap- 
olis to  Evansville,  has  applied  to  Board  Pub- 
lic Works  for  two  franchises  in  this  city. 
A  branch  line  from  Bloomington  to  Terre 
Haute  is  also  proposed. 

Newport,  Ind. — Right  of  way  is  being:  se- 
cured for  an  interurban  line  from  Danville. 
111.,  to  Terre  Haute,  passing  through  the 
towns  of  Perr\-ville,  Cayuga,  Newport,  Hills- 
dale and  CHnton.  Mass  meeting  was  held 
here  recently  to  further  the  project,  and 
B.  S.  Aikman.  Newport,  was  elected  perma- 
nent   Secretary   of   the    committee. 

Crookston,  Minn. — City  Council  has  grant- 
ed franchise  for  street  railway  to  W.  A. 
Marin. 

St.  Joseph,  Mo. — Missouri  Valley  Traction 
Co.,  capitalized  at  $6,000,  has  filed  articles  of 
incorporation.  Company  proposes  to  con- 
struct trolley  line  from  St.  Joseph  to  Ex- 
celsior Springs  and  to  Mirabile.  Geo.  Kidd, 
Excelsior  Springs,  Mo.,  and  T.  B.  Campbell, 
St.    Joseph,    are    interested. 

St.  Louis,  Mo. — Work  is  stated  to  have 
been  started  on  the  construction  of  the  St. 
Louis.  Montessano  &  Southeastern  R.  R.  As 
projected  the  electric  line  is  to  run  from  St. 
Louis  to  Flat  River,  65  miles.  Chas.  W. 
Gutke.  5727  Von  Versen  Ave.,  St.  Louis,  is 
President. 

Fargo,  N.  Dak. — Surveys  are  reported  to 
have  been  started  at  Moorhead.  Minn.,  for 
projected  line  of  the  Northwestern  Inter- 
urban Rv.  Co.  Thomas  P.  Robb  is  Presi- 
dent. E.  J.  Henriquis.  Sioux  City,  la.,  is 
in  charge  of  surveys. 

Atlantic  City,  N.  J.— Advices  from  this  city 
state  that  Wm.  J.  Thompson.  Gloucester. 
N.  J.,  is  promoting  a  project  for  the  con- 
struction of  an  electric  railway  from  Glou- 
cester to  Pleasantville,  and  across  the  mead- 
ows to  this  city. 

Brooklyn,  N.  Y. — Franchises  have  been 
asked  hv  three  trolley  companies  for  about 
60  miles  of  trolley  extensions  in  Queens 
Borough.     The  three  companies  are  the  New- 


York  &  Queens  County  Ry.  Co..  W.  Slater, 
Chief  Engineer,  New  York;  Brooklyn  Heights 
Ry.  ('(I.,  iif  Brooklyn,  and  the  proposed  South 
Slntr<-    'I'raction    Co. 

Cincinnati,  O. — Wm.  A.  Bradford.  Pitts- 
burg. Pa.,  has  completed  surveys  for  pro- 
posed route  of  Cincinnati,  Reading  &  Middle- 
town  Street  Ry.  Co..  which  will  construct  35 
miles  of  road  from  Middletown  and  Franklin 
to  Bond  Hill  and  Norwood.  The  estimated 
cost  of  the  road  is  $875,000.  Guy  W.  Mallon. 
Cincinnati,  Joseph  Brinkman.  Reading.  O., 
and  G.  A.  Anderson,  Monroe.  O..  are  direc- 
tors. 

Connellsville,  Pa. — ^AA'est  Penn  Rys.  Co., 
W.  E.  Moore,  General  Manager,  Pittsburg, 
Pa.,  has  sccureil  right  of  way  for  a  new 
line  between  Hunker  and  Scott  Haven,  con- 
necting  with    West    Newton. 

Monongahela,  Pa. — Council  has  granted 
framhiso  to  Monongahela  &  Carroll  Street 
Uy.  Co..  which  proposes  to  build  a  street  car 
line  uj)  Pigeon  Creek  and  on  to  BentleyviUe, 
EUswurth    and   Washington. 

Johnstown,  Pa. — Local  reports  state  that 
Rockwoiid  &  Bakersville  Electric  Ry.  Co..  of 
which  John  C.  McSpadden,  a  contractor  of 
Rockwood,  is  President,  has  had  surveys  of 
its  route  completed  and  will  have  grading 
work  commenced  at  once. 

Edgefield,  S.  C— J.  C.  Sheppard,  of  this 
place,  is  teported  to  be  promoting  a  project 
for  construction  of  eleotric  line  to  connect 
this    place    with    Augusta,    Ga. 

Greenville,  Tex. — Citizens  of  Bonham, 
Wolfe  (^ity  and  Greenville,  have  formed  an 
organization  w'ith  J.  Riley  Green,  of  Green- 
ville, as  Secretary,  to  take  steps  to  secure 
construction  of  an  interurban  line  between 
the  above  cities,  and  also  local  street  car 
lines. 

Electric  and  Gas  Plants- 
items   Arranged   Alphabetically   by   States. 

Jackson,  Ala. — Jackson  Light  &  Power  Co. 
has  been  organized  here  and  proposes  to 
establish  electric  plant.  Capital  stock  $16,- 
000.  and  C.  H.  Warren,  C.  E.  Mathis  and  W. 
F.    Monk    are    interested. 

Eureka  Springs,  Ark. — Syndicate  headed 
by  George  Sengel  and  Geo.  Tiller,  Fort 
Smith,  Ark.,  have  secured  control  of  Citi- 
zens' Electric  Co.  Improvements  involving 
expenditure  of  $500,000  will  be  made,  it  is 
said. 

San  Jose,  Cal,— Council  has  adopted  pre- 
liminary resolution  for  securing  municipal 
light   and    power   plant. 

Lake  City,  Fla. — J.  D.  Callaway  is  organ- 
izing company  to  build  water  power  elec- 
trical plant. 

Orofrno,  ^  Idaho. — Electric  plant  and  water 
works  may  be  established  here  by  F.  G. 
Lynch. 

Chicago,  III. — The  Chicago  Heat,  Power  & 
Refrigeration  Co.  is  being  organized  by  Fred 
W.  Blocki,  W^illiam  F.  Brennan,  Jeremiah  P. 
Bartholew,    James   Early   and   others. 

Manito,  III. — John  F.  Gay  and  Thoinas 
Smith  of  Manito  are  arranging  to  install  an 
electric   light   plant   here. 

Farmersburg,  Ind. — The  Tarr  Electric  Co. 
recently  incorporated  with  $20,000  capital 
stock,  will  ask  for  bids  for  the  construc- 
tion and  equipment  of  an  electric  light 
plant  in  Farmersburg,  as  soon  as  plans  can 
be  completed.  A.  D.  Tarr,  W.  S.  Balridge, 
and   E.    W.   Jennings  are   interested. 

Indiana  Harbor,  Ind. — The  Indiana  Harbor 
&  East  Chicago  Electric  Co.,  has  been  in- 
corpotated  to  construct  and  equip  a  plant 
to  supply  the  city  and  other  nearby  towns 
and  cities  with  light,  heat  and  power.  H. 
H.  Phillips.  R.  M.  Cole  and  H.  S.  Oakley 
and   C.    B.    Woods  are   interested. 

Manchester,  Kans. — E.  A.  W'atklns  has 
arranged  to  install  an  electric  light  plant 
here. 

Escanaba,  Mich, — The  Escanaba  Electric 
Power  &  Pulp  Co.,  capitalized  at  $500,000, 
has  been  granted  the  right  by  the  city 
of  Escanaba  to  furnish  the  city  plant  with 
power  for  lighting  the  streets  and  commer- 
cial light  and  power.  J.  M.  Malloy,  of 
Watertown,  Wis.,  P,  L.  Utley,  of  Water- 
town  are  interested. 

Manchester,  Mich. — Special  election  was 
held  Oct  14  to  vote  on  purchase  by  village 
of   local   electric   light  plant. 

Wyandotte,  Mich. — City  will  expend  $20,- 
000  for  extension  of  electric  light  plant. 

Cambridge,  Mass. — Cambridge  Electric 
Light  Co.  is  seeking  to  Increase  Its  capita) 
stock    $100,000. 

Aurora.  Mo. — The  Aurora  Light,  Power 
&    Refrigerating   Co.    has   been   Incorporated 
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with  a  capital  stock  of  $50,000  by  J.  M. 
Hawkins,  O.  K  GImlerlIng,  Mrs.  E.  J.  Mar- 
tin   iind   others. 

Valley  City.  N.  Dak.— City  electric  light 
plant  Is   1(1  be  enlarged. 

Troy,  N.  Y.— Srhaghtlcoke  Electric  Co., 
has  asked  permission  to  construct  trans- 
mission lines  from  Its  projected  plants  to 
Schenectady.  Company  proposes  to  con- 
struct dams  at  Hoosick  River  at  Schaghtl- 
coke  and  .Johnsonvllle  to  develop  20,000  H.- 
P.  Geo.  E.  Green,  Hoosick  Falls,  N.  Y.,  is 
President. 

Ellzabethtown.  Pa.— Marietta  &  Elizabeth- 
town  Gas  Co.,  Ciipltallzed  at  $5,000,  has  been 
Incorporated.  H.  P.  Smith,  Lancaster,  Pa., 
Is    Interested. 

Ashland,  Pa. — A.shland  Gas  Co.  has  asked 
charter  to  operate  in  Clarion  and  Venango 
Counties. 

Mill  Creek,  Pa.— Mill  Creek  Electric  Co., 
capitalized  at  $."..(ino.  has  been  incorporated. 
W'm.  P.  Woods,  Lewlstown,  Pa.,  is  inter- 
ested. 

Mount  Union,  Pa. — Mount  Union  Light  & 
Power  Co.  has  been  Incorporated.  Capital 
stock  Is  $25,000  and  John  L.  Dickson  is  in- 
terested. 

Pittsburg,  Pa. — Manufacturers  Fuel  Gas 
Co.,    Pittsburg,    is   seeking   state   charter. 

Sewers. 

Items    Arranged    Alphabetically    by    States. 

San  Francisco,  Gal. — Ingleside  Improve- 
ment Club  b.Ts  appointed  committe.  A.  B. 
Clark,  chairman,  to  take  steps  toward  secur- 
ing  sewer    system    for    Ingleside. 

Monterey,  Cal. — City  Engineer  is  to  prepare 
map  of  proposed  sewer  system  for  Monterey 
Heights. 

Holly,  Colo. — Town  is  to  have  sewer  sys- 
tem constructed  at  a  cost  of  about  $25,(100. 

Essex,  Conn. — Sewer  district  mav  be  form- 
ed  liere. 

Brazil,  Ind. — Final  surveys  are  nearly  com- 
pleted for  sewer  system  for  this  place.  Geo. 
A.   Fletcher  is  City  Engineer. 

Indianapolis,  Ind. — Plans  are  being  made 
by  Charles  A.  Brown.  Assistant  City  Engi- 
neer, tor  sewer  to  replace  present  sewer  in 
IFulton  St..  between  Ohio  and  St.  Clair  St. 
Sewer  will  be  H4  miles  long  and  will  cost 
about    $10,000. 

Baltimore,  Md. — Sewerage  Commission  has 
asked  for  $2,515,000  for  new  work  for  next 
year. 

Bath,  Me. — City  will  probably  secure  en- 
gineer to  make  plans  and  supervise  con- 
struction  of  sewer  system. 

Ishpeming,  Mich. — Board  Public  'Works  is 
preparing  general  plan  for  construction  of 
complete  sewer  system  for  the  6th  ward. 

St.  Louis,  Mo. — Sewer  Commissioner  Fard- 
well  has  prepared  tentative  plans  for  the 
abolishment  of  the  River  Dps  Peres  within 
the  city  limits  by  sewer  construction.  Ac- 
cording to  the  tentative  plans  the  sewer 
would  cost  about  $4,000,000. 

Plainfield.  N.  J. — Residents  of  North  Plain- 
field  will  probably  vote  Nov.  5,  on  matter  of 
sewering  that  borough.  George  F.  Brown  is 
member  of  committee. 

Bahway,  N.  J. — State  Sewerage  Commis- 
sion has  granted  this  city  four  years  in 
which  to  cliange  its  sewer  system  to  prevent 
pollution  of  Rahw.iv  River.  The  work  will 
cost  about  $100,000.  Dr.  A.  J.  Westlake  is 
Mayor. 

Binghamton,  N.  Y. — Reconstruction  of 
trunk  sewers  of  this  city  is  under  consider- 
ation. 

Chester,  O. — Chester  Sanitary  Sewer  Co., 
capitalized  at  $10,000,  has  applied  for  a  char- 
ter. O.  O.  Allison  and  Joseph  N.  Finley  are 
Interested. 

Archbald.  Pa. — Several  sewers  are  to  be 
constructed. 

Chester,  Pa. — Construction  of  sewer  for 
Norwood    Borough    is    proposed. 

Bristol,  R.  I.— Election  was  held  Oct.  21 
to  vote  on  appropriating  additional  $3,000 
for    building   sewer    in   the   Main    road. 

Woonsocket.  R.  I. — Council  has  been  asked 
to  build  sewer  in  Social  St..  from  present 
terminus    to    the   state   line. 

Rock  Hill.  S.  C— Committee.  W.  J.  Roddy, 
chairman.  Is  advocating  construction  of  sew- 
er system   to   cost  about   $117,000. 

Seattle,  Wash, — James  Black  Masonry  & 
Construction  Co.,  was  only  bidder  Oct.  12. 
for  the  construction  of  the  Green  Lake 
sewer.  The  bid  w-as  $993,036.  City  Engi- 
neer's   estimate    for    the   work    was    $750,000. 

Mannlngton,    W.    Va. — City    will    lay    new 


siwir    from    Curttown   Hill  to   the  creek. 

Preston,  Ont. — Town  Engineer  has  com- 
pleted plans  for  sewer  construction  for  this 
place. 

Water  Supply. 

Items   Arranged   Alphabetically   by    Stales.  , 

Grand  Junction,  Colo. — Bond  Issue  may  be 
voted  for  new  water  system. 

Albany,  Ga.— City  will  expend  $7,500  for 
water  main   extensions. 

Blackshear,  Ga.^ — Installing  of  water  work.s, 
sewers  and  electric  lights  Is  under  consid- 
eration. 

Jollet,  III. — New  water  mains  are  to  be 
installed  in  a  number  of  streets. 

Mollne,  III.— The  city  of  East  Mollne  will 
build  a  stand  pipe  reservoir  and  pumping 
station. 

Birmingham,  Ala.  —  Municipal  Ownership 
League  is  agitating  for  special  election  to 
vote  on  isstuiig  $3,000,000  of  bonds  for  build- 
ing water  works  plant. 

Caledonia,  Minn. — This  place  has  voted  to 
issue  $6,000  of  bonds  for  enlarging  water  and 
electric  light  plant. 

Meridian,  Miss. — A  $50,000  bond  issue  for 
improving  municipal  water  works  has  been 
voted. 
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U.  S.  ENGINEER  OFFICE.  Portland.  Oreg., 
Oct.  IS.  1907.  Sealed  proposals  for  furnish- 
ing and  delivering  four  hoisting  engines, 
three  locomotives  and  two  boilers  will  he 
received  here  until  11  a.  m..  Nov.  IS,  1907, 
and  then  publicly  opened.  Information  fur- 
nished on  application.  S.  W.  ROESSLER. 
Lt.   Col..   Engrs.  17-4t 


TRUNK  SEWER  AND  TUNNEL. 

White  Plains.    N.   T.,   Oct.   10.   1907. 
Office  of  the  Commission,  No.  2  Grand  St. 

Pursuant  to  the  provisions  of  Chapter  646 
of  the  Laws  of  New  York,  1905,  as  amended 
by  Chapter  747  of  the  Laws  of   1907. 

SEALED  BIDS,  addressed  to  the  Chairman 
of  the  Bronx  Valley  Sewer  Commission  and 
accompanied  by  a  certified  check  for  at  least 
five  per  cent  of  the  amount  of  security  re- 
quired for  the  faithful  performance  of  the 
contract  for  each  section  bid  upon,  will  he 
received  up  to  November  7,  1907,  at  one- 
thirty  P.  M..  for  furnishing  all  the  work 
and  materials  necessary  for  the  watertight 
and  enduring 

CONSTRUCTION  of  each  one  of  the  seven 
sections  which  together  comprise  about  twelve 
miles  of  circular  sewer  from  three  and  one- 
third  to  six  feet  in  diameter  and  about 
three  miles  of  circular  lined  tunnel  mostly 
six  and  one-half  feet  and  eight  and  one- 
half  feet  in  diameter.  The  material  to  be 
either  monolithic  reinforced  concrete,  re- 
inforced  concrete  blocks   or  brick   masonry. 

PLANS  and  specifications  may  be  seen  at 
the  office  of  the  Commission.  The  Invita- 
tion  to  Contractors,   the  Form  for  Bids,   the 


Specifications  and  the  Form  of  Contract 
and  Bond  may  be  obtained  from  the  Sec- 
retary of  the  Commission  upon  the  pay- 
ment of  one  dollar,  to  be  repaid  when  the 
same   are   properly   used   in   bidding. 

FORM  OF  BID  must  fulfill  the  require- 
ments of  the  Invitation  and  be  made  out 
upon  the  printed  Form  of  Bid  as  above  ob- 
tained and  the  Cumnilsslon  reserves  to  It- 
self the  right  to  reject  any  or  all  bids 
or  to  accept  that  one  or  those  who'se  ac- 
ceptance will,  in  its  Judgment,  best  secure 
the  public  interest  and  the  efficient  per- 
formance of  the  work   mentioned. 

FRANK  N.  GLOVER, 
Secretary. 
Office   of  the  Commission.   No.   2   Grand  St., 

White  Plains,   N.    Y.,   October  10,   1907. 

17-2t 

PROPOSALS     FOR     WATER     PIPE. 

Office   of   the    Superintendent   of   the   Water 
Department  of  the  City  of  Phoenix,  Ariz., 

September   25,    1907. 

Separate  bids  will  be  received  by  the  Su- 
perintendent of  the  Water  Works  of  the 
City  of  Phoenix,  Arizona,  at  the  office  of 
the  said  Superintendent,  up  until  3:30  p. 
m.,   of  December  1,   1907,   for  the  following; 

1.  Furnishing  all  material  and  labor  for 
the  completion  of  contemplated  improve- 
ments. 

2.  Supplying   material   only. 

3.  Necessary  work  for  the  installation  of 
the   same. 

Specifications  can  be  obtained,  upon  appli- 
cation, from  the  Superintendent,  at  City 
Hall,   Plioenix,  Arizona. 

A  certified  check  for  five  per  cent  of  the 
amount  of  tlie  bid,  made  payable  to  Frank 
Thomas,  Recorder  for  the  City  of  Phoenix, 
is  to  accompany  each  proposal,  to  be  held 
as  a  guarantee  that  a  contract  with  bond 
approved  by  him  will  be  entered  into  by 
the  party  whose  bid  is  accepted,  in  accord- 
ance with  the   terms  of  the  said  bid. 

The  Superintendent  reserves  the  right  to 
reject  any  or  all  bids,  in  whole  or  in  part. 

ROBT.    CRAIG, 
16-3t  Superintendent. 


PUBLIC  ROADS. 

Concord,   N.   C. 

The  Board  of  Commissioners  for  the 
County  of  Cabarrus  will  receive  sealed  bids 
up  to  noon,  October  24th,  1907,  at  Concord, 
N.  C,  for  grading  and  macadamizing  about 
ten  miles  of  public  road  from  Concord  to 
Kannapolis,  also  about  one  mile  on  Concord 
and  Charlotte  road.  Plans  and  specifications 
may  be  seen  at  the  office  of  Quint  E.  Smith, 
Civil   Engineer,    Concord,    N.    C. 

16-2t  JOHN  A.  CUNE, 

Chairman  County  Commissioners. 


WATER-WORKS. 

Hundred.    W.    Va. 
Proposals    are    wanted    for    putting    in     a 
water  system;   supply  from  tanks  at  an  ele- 
vation   of    about    350    ft.       Estimated     cost. 
$10,000.  F.  M.    KEARNS,  M.   D.. 

15tf  Council   Committee. 


.%  A  Painting  and  Whitewashing 
^  -'"  Machine 

DOES  THE  WORK  OF  20  MEN 

with  bnt^hcs.  and  does  it  better.     Send 
tor  Catalogue  which  is  free, 

J.  A.  DEL  SOLAR.  106  Foltoa  St.  New  T«rl.  N.  T. 


October  23.  1907. 
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WANTS 

tJndisplayed  Cards  under 
this    heading    cost    only 

One  Cent  a  Word 

Displayed  11.00  an  Inch. 


TECHNICAL  MEN,  superintendents, 
engineers  and  draftsmen.  Openings  in  all 
parts  of  the  world  at  the  highest  possible 
lalaries.  Write  us  today  of  your  experience. 
Hapgoods.  306  Broadway,  New  York  City, 
or  Suite  1012  Hartford  Building,  Chicago. 


The    Engineering   Agency    Bulletin,   pub- 
lished every  week,  contains  a  list  of   posi- 
tions   for   Engineers,    Draftsmen,    Instru- 
mentmen,   etc.,   etc.,   that   are   positively 
vacant  at  the  time  you  receive   it. 
Send  for  sample  copy. 
THE  ENGINEERING  AGENCY, 
Monadnock  Block,  Chicago 

EstabUshed  1893 


WANTED — Position  with  construction  con- 
tractors in  or  around  New  York  City.  Con- 
crete work  preferred.  At  present  chief 
clerk  and  assistant  engineer  in  construction 
department  of  a  large  corporation.  Have 
had  five  years'  experience  in  handling 
men  and  am  familiar  with  modem  cost- 
keeping  methods.  Address  "H.  B.,"  care 
of  Engineering-Contracting,  355  Dearborn 
St..  Chicago. 

WANTED — Map  Draftsman  —  East  —  Large 
collieries  company  wants  to  employ  first- 
class  map  draftsman  who  is  experienced 
in  collecting  the  data  for  maps,  both  from 
engineers'  notes  and  other  maps;  should 
also  be  first-class  letterer.  Salary.  S125 
per  month  for  the  right  man.  W  8301,  En- 
gineering   Agency,    Chicago. 

WANTED — Position  as  manager,  superin- 
tendent, or  chief  engineer  with  railway 
company  or  general  contractors,  by  civil 
engineer  of  20  years'  broad  experience. 
Short  line  preferred.  Can  show  results. 
Two  years  present  position  as  manager 
short  line.  Wish  change  of  location.  Ad- 
dress "E.  O.."  care  Engineering-Contract- 
ing. 355  Dearborn  St..  Chicago.  111.  14tf 


WANTED — Graduate  civil  engineer,  expert 
on  design  and  construction  of  subways, 
underground  railway,  reinforced  concrete 
foundations  of  all  kinds,  arches,  caissons, 
cofEerdams.  piers,  dams,  canal,  harbor  and 
water  fronts,  desires  position  with  con- 
tractors or  construction  company  in  the 
middle  west.  Address  "H.  M.  G.."  Engi- 
neering-Contracting, 355  Dearborn  St., 
Chicago. 


WORK 
WANTED 

for  15-team  grad- 
ing outfit.  Con- 
tract or  by  the  day. 

Address 

STOBAUGH  BURNS 
CONTRACTING   CO. 

106  Grove  Street, 
WIXFIELD.    L.  I.,  N.  Y. 


17-lt 


WANTS 

Undisplayed  Cards  under 

this     heading    cost    only 

One  Cent  a  Word 

Displayed  $1.00  an  Inch. 

WANTED — Position  —  Superintendent,  with 
executive  ability,  to  take  full  charge,  is 
open  for  engagement.  Understands  how  to 
organize  or  reorganize  labor  to  produce  the 
best  results.  Educated  with  18  years'  expe- 
rience with  small  contracting  firms  on  pub- 
lic works,  and  real  estate  developing  where 
results  had  to  be  shown.  Understands  the 
handling  and  placing  of  temporary  rail- 
ways, cableways,  shovels,  derricks,  pumpa, 
mixers  and  all  kinds  of  machinery  used  on 
various  work.  References  as  to  ability  and 
trustworthiness.  Address  Box  17.  care  En- 
gineering-Contracting. 13-21  Park  Row..  N. 
Y.    City. 

WANTED— Position.  A  well  known  chief 
engineer.  50  years  of  age;  having  had  30 
years'  experience  on  location,  construction, 
and  other  railway  work,  is  looking  for 
change.  Is  especially  well  fitted  to  In- 
vestigate projects  and  prepare  estimates 
for  investors.  Address  "W.  P.,"  care  of 
Engineering-Contracting,  355  Dearborn  St., 
Chicago. 

WANTED — Rodmen  for  government  railway 
In  South  America.  Will  pay  $80  in  gold 
and  expenses,  including  medical  attend- 
ance, etc.  Two  year  contract.  Do  not 
answer  unless  prepared  to  advance  $300 
traveling  expenses,  of  which  $200  will  be 
refunded  later.  We  want  ten  good  men. 
We  have  been  furnishing  men  for  two 
years  for  this  work  and  can  guarantee  that 
everything  is  all  right.  Engineering  Agen- 
cy.  Monadnock   Block.    Chicago. 

WANTED— Sewage  Disposal  Co.,— Inc.,  de- 
sires association  of  engineer  or  contractor, 
who  can  invest  $10,000  for  purpose  of 
taking  up  municipal  contract  work,  etc. 
Address  "S.  D.  Co.,"  care  of  Engineering- 
Contracting,  355  Dearborn  St.,  Chicago. 
16-4t 

WANTED — Complete  information  covering 
electrical  power  transmission  using  water 
power:  also  data  concerning  conveyors 
for  carrying  material  in  tunnel  excava- 
tion, together  with  machinery  for  operat- 
ing  same.   .1.  H.   Devereux.   Chilcoot.   Calif. 

WANTED — Position  as  Superintendent  of 
construction.  A  thoroughly  reliable  man 
of  long  experience,  familiar  with  all 
kinds  of  building  construction  and  the 
practical  details  of  architectural  work, 
would  like  responsible  position  in  charge 
of  extensive  building  operations  in  Bos- 
ton or  vicinity.  Address  "Superintend- 
ent."  3  Wabon  St.,  Roxbury,  Mass.       16-4t 

CmL  ENGINEETR— Southern  Illinois,  to  act 
as  assistant  to  resident  engineer  on  rail- 
road construction;  $85  per  month  to  start: 
must  have  sufflcient  experience  to  work 
independently.  W  8338,  The  Engineering 
Agency.    Inc..    Chicago. 

WANTED — Railroad  Engineer  Maintenance 
of  Way — South.  Man  familiar  both  prac- 
tically and  theoretically  with  steel  work, 
sufticent  to  figure  and  check  trusses, 
bridges,  engine  loading,  etc..  and  also  In- 
spect steel  work.  Also  familiar  with  track 
work.  $100  and  expenses  away  from 
headquarters.  W  8008,  Engineering  Agen- 
cy, Chicago. 

YOUNG  ENGINEER  MINNESOTA— Field 
work  as  instrumentman.  calculations  on 
earth  work  and  plotting  of  notes  in  the  of- 
fice. Good  man  needed  quickly:  about  $90. 
W  8295.  Engineering  Agency.  Chicago. 

RODMEN.  INSTRUMEN  T  M  E  N  A  N  D 
DRAFTSMEN— Railroad  construction  in 
Georgia:  usual  salary,  with  long  engage- 
ment: no  transportation.  W  8332.  The  E^n- 
gineering  Agency.   Inc.,   Chicago. 

WANTED — Position.  Mechanical  engineer, 
age  42.  technical  graduate  with  executive 
ability,  who  thoroughly  understands  me- 
chanical engineering  and  has  experience 
in  structural  work  and  planning  of  ma- 
chine shops,  etc.,  and  now  is  holding  a 
federal  government  position  with  $3,000  sal- 
ary, desires  responsible  position  with  pri- 
vate firm.  Address.  "C.  F.  J.."  care  of 
Engineering-Contracting,  355  Dearborn  St., 
Chicago.  1 


WANTS 

Undisplayed  Cards  under 

this    heading    cost    only 

One  Cent  a  Word 

Displayed  $1.00  an  Inch. 
1'                                          ■                       > 

WANTED — Architectural  draftsmen.  Struc- 
tural steel-work  draftsmen.  Electrical 
draftsmen,  and  Mechanical  draftsmen.  A 
competitive  examination  will  be  held 
simultaneously  at  the  Navy  Yards,  Boston, 
Mass..  Brooklyn  N.  Y.,  League  Island, 
Pa.,  Washington.  D.  C.  Mare  Island,  Cal., 
Puget  Sound.  Wash.,  and  at  Chicago.  111., 
Cincinnati.  Ohio.  St.  Louis,  Mo..  Denver. 
Colo.,  and  Pittsburg,  Pa..  December  2  and 
3,  1907.  for  the  purpose  of  establishing  an 
eligible  register  for  the  above  positions. 
Applicants  desiring  to  take  the  examina- 
tion at  any  of  the  Navy  Yards  will  ad- 
dress their  applications  to  the  Command- 
ants of  such  Yards.  Those  wishing  to 
take  the  examination  at  Chicago.  HI..  Cin- 
cinnati. Ohio.  St.  Louis.  Mo..  Pittsburg. 
Pa.,  or  Denver.  Colo.,  will  address  their 
applications  to  the  Secretary  of  the  Navy. 
Washington.  D.  C.  All  applications  must 
be  delivered  to  the  proper  officer  on  or  be- 
fore  November   20,    1907.  17-2t 

RAILROAD  SHOP  TOOLS— Having  pur- 
chased six  acres  of  ground  for  shops  for 
rer'airing  locomotives.  rebuilding  cars, 
making  frogs,  switches,  etc..  we  desire  to 
hear  from  manufacturers  of  machinery  for 
such  works.  Railway  Equipment  Co.,  324 
Chamber  of  Commerce.   Portland,   Ore. 
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Use  Nash's  Expeditious  Measurer 

A  book  containing  200  pages  of  indexed 
tables,  which  show  at  a  glance  the 
cubic  contents  of  any  stone  or  pack- 
age according  to  its  length,  breadth 
and  depth.  Used  by  Contractors, 
Quarrymen  and  Engineers  all  over  the 
world.  Order  of  your  bookseller  or 
address  the  publisher.  1907  Edition 
Printed  entirely  from  New  Plates. 
S2.00  Postpaid. 


A.  U  NASH 


17  State  Street 


XEW  YORK 


Send  for  Sample  Pages 


> 
< 
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AVOID  ERRORS 


WANTED 

We  wlli  pay  15  cents  e&eh  for  perfect  ooples  of 
BifozHXBRiive-<k)NTKAcn^a  of  the  following  data: 

Vol   25 — January.  1906 

May  23,  1»0$ 

May  30,  1906 

June  27  1906 

Vol.  2i — July     4.  1906 

July  U.  19M 

July  18.  19M 

Sept.  12.  19M 

If  you  can  furnish  any  of  tlie  abore  pa]>en  pleaM 
let  ua  bear  from  you. 

ENGINEERING  -  CONTRACTING 
355  Dearborn  Street,  Chicago 


If  you  want  to  buy 

TOOLS 


SUPPLIES   or 
MACHINERY 

Send  us  a  postal  card  and  we  will  notify  the 
leading  dealers  or  manufacturers.  We  have 
unexcelled  facilities  for  helping  those  who 
are  in  the  market  for  anything. 

ENGINEER  ING-CONTRACTINQ 

Ii55  DcarlKDm  St.,  Chica^'o 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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Italian  Laborers  Supplied 

FREE  or  CHARGE 

For  railroad  building,  water-works,  quarries  and 

a!!  kinds  of  construction  work,  by 

The  Labor  Information  Office  for  Italians 

(Incorporated) 

59  Ufayctte  (Formerly  Elm)  Street 

New  York  City 


No  charge  either  to    applicants  for   help  or  to 

the  laborers. 

Send  for  circulare  and  application  ManTc^. 


J.  F.  GRAHAM, 

(Koadmaater  Graham) 

RAILROAD  LABOR  AGENT 

All  classes  of  Laborers  in  Any  Number 
SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Ser\'ices  Guaranteed  Satisfactory 

WRITE  Oa  WIRE 

204  Washington  Avenue  South 
MINNEAPOUS.  MINN. 


'-*  STJUOI/tS 


ARMOUR  INSTITUTE  OF  TECHNOLOGY 

Chicago,  Illinois 

Courses  in  Electrical,  Telephone.  Mechanical. 
Civil.  Chemical  and  Fire  Protection  Engineering. 
General  Science  and  Architecture.  Completely 
equipped  shops  and  laboratories.  Department  of 
Tests  prepared  to  test  all  apparatus  and  material 
u:.ed  in  the  several  branches  oi  Engineering  The 
institute  Year  Book  will  be  sent  upon  application. 


WELLS 
LIGHT 

Wells  LighTMfg.  Co. 

c,o  Washionton  St. 

NEW  YORK 


YOUNG  &  SONS 


|IENOI.\KKj;i,N(.  .MINING  AND  I 
SURVEYIXO  INSTRUMENTS  I 


PHILADELPHIA 


BENSON'S 

Rayroll     IVIanuail 

A  h;indy  \-oIume  compiled  for  use  in  preparinR  pay 
rolls  W'aycs  due  for  any  number  of  hours  from 
1  to  325,  at'usual  rates  from  5  to  50  cts.  an  hour, 
shown  at  a  glance.  Saves  time.  Avoids  errors. 
Price,  S2.00  postpaid. 
F.  T.  BENSON.  Port  Dcposil,  Md. 


Blue  Print  Tables 

Send  15  cents  for  a  large  set  of  tables,  comprising 
Odontograph  Tables,  Decimal  Equivalents,  Screw 
Threads  and  Table  of  Safe  Working  Stress  for 
Different  Speeds  of  Gears.  Three  sheets,  size 
9x13  inches.  Very  convenient  for  draftsmen. 
R.  F.  WINDOES,  935  W.  Lovell  Street, 
Kalamazoo,  Mich. 


FOR  RENT 


100  head  more  or  less  of 


WORK  STOCK 


Ready  for  immediate  sliipment 


WIRE 


W.  A.  TENNEY. 
Silver  City.  N.  M. 


Trench 
Machines 


Wc  sell  and  lease  all  kinris  of  Hoisting  and 
Conveying  Machines  for  Trench  Work. 

C.itali'guc   stnt    upon    rcijuisl. 

CARSON  TRENCH   MACHINE  CO. 

BOSTON,  HASS.,  U.  S.  A. 

„„  ,xT-ii  1  101  Warren  St.,  NEW  YORK 
1, RANCH    I  p^_.^  Building,   CLEVELAND 
ClKrICEb  J  .gj  St.  James  St.,    "' ' 


Montrea.' 


FOR  SALE 
STEAM  ROAD  ROLLER 

10-ton  Buffalo-Pitts 
In  perfect  condition 

Has  been  used  4  months  on  a  gentleman's 

Country  Estate. 

For  partlcul.iri  Address  P.  O.  Box  c:.   Far  Hills.  N.  J. 


IKON   HAY  R^<-K 


Architectural  Wire 
and  Iron  Work 

of  all  kinds. 
Gt-t  our  prices  and  circulars. 

International  Wire  &  Iron  WoHk 

857  Superior  Street 
Detroit,  Mich. 


TEST   BORINGS 

for  Foundations,  Etc. 

ARTESIAN  WELLS,  DRIVEN  WELLS, 
PU.MPING    APPAR.\TUS 

J.  E.  Feeley  6,  Company 

43  South  Market  Street,  BOSTON 

.Se  id  ti-ir  E=timate6 


FOR  SALE 

S„7?::3,o  CONCRETE  MIXERS  ri^Kr 

.Moore  TRENCH  M  ACHINE,  Complete 

Carson    TRENCH    .MACHINE,    Complete 

25-ton  \  ulcan  STEAM  SHOVEL 

9x15  Blake  CRUSHER 

No.  3  McCully  GYRATORY  CRUSHER 

24   x24ix30    IngersoU 
8x8x8 
10   X  10   xlO 
]4}xl4Jxl8    Rand 
13Jx22   x22    Norwalk 

CONTRACTORS'  EQUIPMENT 
ENGINES,    BOILERS.    CRUSHERS 

H.  L.  SHOCK,  330  Drexel  Bldg..   Philadelphia. 


AIR  CO.MPRESSORS: 


Every  Train    a 
Two-Hour  Train , 

From  7  a.  m.  to  6  p.  m. 


To  PHILADELPHIA 

New  Jersey  Central 


Train  Every  Hour 
on  the  Hour 

Leave  W.  23it  St.  loniinctee  before  t*e  hour 
rStatloMWEST  33DST.  EXCELLENT 


HBEBTY  ST. 


DI>lNO  SERVICE  1 


"Everything    Has    Been    Sold 


»» 


E.  A.  Godeffroy  advertised  for  two  issues,  20  Wheel  Scrapers,  3  Dump  Cars  and 
a  Dump  Wagon,  then  wrote  "Please  discontinue  ad.— all  things  advertised  are  sold." 

If   you   have   anything   to   sell   or    rent,  send  us  copy  for   a    "For   Sale"    advertisement. 
The  price  is  only  $1  an  inch  a  week,  thus  making  the  cost  of  a  trial  very  small  indeed. 

ENGINEERING-CONTRACTIXG,  :^r,r,  Dearborn  St.,  Chicago. 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 


October  23.  1907. 
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675 

625 


525 
850 


FOR  SALE 

14   No.    3  wheel   scrapers  at I      25 

New    9x14    Vulcan   dinkles   at 2,500 

New    10x16    Vulcan    dinkles   at 3,000 

Hay  ward      %-yard      orange-peel 

bucket     325 

New    1-yard    clam-shell    bucket    for 

sand    and    gravel    375 

Lidgerwood    No.    71     hoist.     20     HP. 

complete     800 

Little     Giant     IVi-yard     traction 

shovel    (2    sets    engines) 3,250 

Nat'l     V4-yard     mixer     on     wheels, 

w^ith    engine    and    boiler 575 

No.     2     Smith     mixer,     engine    and 

boiler,    on    wheels    

No.     1     Smith     mixer,     engine    and 

boiler,   on    wheels 

No.     0     Smith     mixer,     engine    and 

boiler,    on    wheels    ' 

Gates  No.   5   Style   "D"   Crusher 

Marion     Model     60     shovel     (new), 

with    air 9,400 

Bucvrus  70-ton   shovel    (new),   with 

air 9,900 

New      10-ton      American      tandem 

roller     1,600 

Kelly    5-ton   asphalt  steam   roller. . .       800 
6x10    Vilter  belted  compressor  (34  ft.)       110 

12x12x14    Hall    air    compressor 650 

12x12^x14    Ingersoll    compressor... 
Morris   No.    10  D.    C.    pump  and   en- 
gine            500 

Complete    i^-yard    dipper    dredge...   2,750 
Channon   full   circle    lV>-yard   exca- 
vator        4.000 

McMyler  full    circle  derrick,    50-foot 

boom      2.500 

Let  me  have  your  inquiries  for  cali>Ie- 
ways,  cars,  rail,  rock  drills,  channelers, 
traction  engines  and  contractors'  equip- 
ment generally. 

WILLIS  SHAW 
171  La   Salle  St.  Chicago. 


725 


Steam  Shovels,  Locomotives,  Gars,  etc. 

RAILWAY    AND     CONTRACTORS'    EQUIPMENT 
A.  C.  TORBERT  &  COMPANY 


Telegraph,  Telephone  or  Write  U^ 


547-548  Monadnock  Block,  Chicago 


BOILERS 

Locomotive 

Horizontal  SiXxd 

Vertical  Tubular 

GET  OUR  PRICES 

Manufactured  by 

Samuel  Smith  &  Son  Co. 

PATERSON,  N.  J. 


STEEL      TANKS 

=  A  N  n 

PLATE      WORK 


Cat  Shows  Our  Special  Tar  StUl 

WRITE  FOR  PRICES 


Established  1872 


WM.  GRAVER  TANK  WORKS 

EAST  CHICAGO  INDIANA 


WE    MAKE 


Cross- Arms 

Pins 
^!^  Brackets 

PROMPT  SHIPMENT 

WRITE     US. 

CENTRAL  MFG.  COMPANY 

CHATTANOOGA,  TENN. 


lOCOMOTIVES  - 
rOACHES/ ^ 


WL 


IMMED1.\TE  DELIVERY 
New  60.000  and  80,000  capacity  cars. 

Steam  Shovels,  Locomotives,  Plows. 

HICKS  LOCOMOTIVE  &  CAR  WORKS,  Chicago 


LOCOMOTIVES 

Eight  9x14  sadi'le  tank  .36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  16.")  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels. 

Southern  Iron  &  Equipment  Co. 

Atlanta,  Ga. 


FOR  SALE  OR  RENT 

70-ton  Bucyrus  steam  shovel. 
Marion  "A."  steam  shovel. 
3-0x14  Porter  36"  gage  locomotives. 
2-9x14  Vulcan  36"  gage  locomotives. 
1-9x14  Dickson  36"  gage  locomotive. 

JAS.  S.   BRADEN 
26  Cortlandt  St.,  New  York 


FOR  RENT 

Portable  Engines,  Boilers, Hoisters,Com- 

pressors, Derricks, Centrifugal  and  Direct 

Acting    Pumps,     and    Diving    Outfits. 

Marvin  Brlggs,  Inc.  154  Nassau  St.  New  York 


FOR  SALE 

0  Western  Dump  Wagons,  l]i 

yard S  57.50 

4  Western  2- yard  Dump  Cars, 

36"  gauge 45.00 

9  Western  IJi  yard  Dump  Cars     35.00 

12  Western  l'/^  yard  Dump  Cars     35.00 

1  Western   Grader    (used    two 

months)        625.00 

1   Lambert  Hoist  Engine      .     .   300.00 

11  K.    &   J.    2-yard  3G'   gauge 

Dump  Cars  "...      42.00 

1  Case    Traction    Engine,  20 

H.  P 1,400.00 

Write  us  for  anything  you  may  be  needing  in 

the  line  of  Contractors'  equipment. 

The  American  Trading  Comp&ny 

MARIO.X.  OHIO 


900 — 60,000     POUNDS    CAPACITY    COAL    CARS 
250 — 60,000     POUNDS    CAPACITY    FLAT    CARS 

IMMEDIATE  SHIPMENT 

Fine  Condition 

ATLANTIC  EQUIPMENT  COMPANY 


1 1 1   Broadway 
New  York 


Railway  E.xchange 
Chicago,  111. 
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TALK  ABOUT   ECONOMY 

Have  you  ever  ii.std  a 

GASOLINE  LOCOMOTIVE? 


For  Conlricton, 
Industrial  Plants, 
R.  R.  Eicaiallon 
Tunnel  Wnrk 
Cement  Mfra. 
R.R.Contlrucllon 
Sand  Pits 
Cratel  Pits 
Brick&rileWkt. 


It  is  unequalled  for  economy  and  ease  of  handling. 

Send  for  Catalog  No.  !tS2GL 

FAIRBANKS,  MORSE  &  CO.,  Chicago,  III. 


KELLY -SPRINGFIELD  ROAD  ROLLER  CO. 


BUuiR«ftd  Rollers  JUITjp^s,  All  SIzei, 

Over  ElgkUf  D  Hundred  la  Uso.     Satlnfacdoo  Gaftr»nte«d. 
BcadforCalalogiie  ,\o.  4 
PHILADELPHIA  OFFICE.  2132  LAND  TITLE  BUILDING 


SPRINGFIELD.  0. 


THE  JOURNAL 

OF 

WESTERN  SOCIETY  OF  ENGINEERS 

Is  a  high  grade  bi-monthly  illustrated  magazine  of  about  one 
hundred  pages  in  each  number,  and  contains  the  original 
papers  of  engineering  interest  that  have  been  presented  to 
the  society,  with  the  discussion  of  the  same.  These  papers 
treat  of  subjects  in  all  lines  of  engineering,  are  well  illustrated 
and  should  be  of  v.ilue  to  engineers,  chemists,  scientific  and 
business  men  everywtiere. 

The  Subscription  Price  is  $3.00  a  Year 

Tlic  circulation  is  about  1.500  copies  of  each  issue,  six  times  a  year. 
The  Journal  is  a  valuable  advertising  medium,  as  it  goes  p\\  over  the  world 
and  to  a  high  class  of  technical  readers.  'Advertisements,  if  of  interest 
to  engineers,  may  be  published  in  the  Journal. 
For  rates  or  other  information  concerning  the  Journal  of  the  Western 
Soiiety  of  Ereinecri.  address  or  call  upon  the  Secretary,    1737  Monadnock 
Block,  Chicago. 
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theFREDONIAhotel 

I32I-I323  H  Street.  N.  W, 
WASHI^GTON,  D.  C. 

American  Plan 
$2.00  Per  Day  and  Up 

European  Plan 
$1.00  Per  Day  and  Up 

In  the  Center  of  Everything 

Cuisine  and  Service 
Dnsurpassed 

Electric  Lighting 
Modem  Improvements 

Special    Rates   to    Tourists 
and  Commercial  Travelers 

SEND  FOR  BOOKLET 

\VM.  VV.  DANENHOWER. 

Propi  ietor 


IT    AOOe.    IT    SUBTRACTS. 

(T    MULTIPLIES.    IT    DIVIDES 


10BC    tm»»   Tmo   THOwaAND   Solo 


•  T    90UARC3,    IT    CuaC9. 

IT    RAOICATCS.    IT   AVtRASKS 


THE  ONLY  AND  ORIGINAL 
NO  QRAIM  WORK  REQUIReO 


OSCAR      MUl-l-ER 
KONRAO     A.     BRANDT 


•  *•!.<  AOOHCSa:    SAXOMULL    MKW    VOAM 
cooci  A    a.  c.vTMaotTiOM 


UNFAILINO  ACCURACV 

Reckoning  Machine 


SOt-E  AOCNTS   FOR   THE  UNITED  STATES  AND  CANADA 

OSCAR    MULLER    &    COMPANY 

32     SROADWAV 
ROOM  ooe 


Tklcphomc  666   8ROAO 


New  YORK.      Sept.     18,       190^ 

ENGINEERINQ- CONTRACTING, 
Chicago. 

Gentlemen:      It  might    interest    you    to    know   that    the  adv. 

which   I   have   been    carrying    in    your    paper,    one    quarter   page, 

has   brought   me  more    inquiries    than    the    combined   number 

received   from   the    four  other   papers   in  which    I    advertise. 

Very  truly   yours, 

lULLER&CO. 
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Baldwin    Locomotive    Works 

BURNHAM,  WILLIAMS  &  CO.,  Phila.,  Pa. 


f^^'^l 

^Mp^9j9H|^KQ|^^^|B[  j-ri 

Locomotives  of  ever>'  description,  including 

INDUSTRIAL  LOCOMOTIVES 

CABLE    ADDRESS,     BALDWIN.     PHILADELPHIA 


When  in  the  market  for 

DINKEYS, 

Don't  fail  to  get  our  prices  and 

specifications 


j 


Davenport  Locomotive  Works 

DAY  EX  PORT.  TOWA 


Our  Dinkey  is  simple  in  construction  and 
strongly  built. 

YOU  WANT  OUR  FOLDERS. 

VULCAN  IRON  WORKS 

Wilkes-Barre,  Penna. 


LOCOTVVOriVES 

Suitable  for  Contractors,  Switching,  or  Other  Light  Service 

Simple  Designs.     Quickly  Repaired. 

< 

Large  Water  Capacity.     Roomy  Cabs. 

SPARE   PARTS   ALWAYS   ON   HAND 

AAIERICAIN     LOCOyV\OXIVE    CO. 

% 

Ill    BROADU/MY,    INEIA;    YORK 
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BEFORE  S"Sa  not  after 

YOU  should  Investigate 

The 
Emerson  Steam  Pump 

Wliich  will  handle  water  containing  50  per  cent  sand 
or  grit  withtnit  the  least  damage  to  itself. 

There  is  a  reason  for  this 

The  Emerson  Pump  is  constructed  simply,  all 
expensive,  troublesome  and  breakable  parts  being 
eliminated.  It  has  no  stuffing  boxes,  packing  glands, 
pistons,  plungers  or  bearings,  and  the  moving  parts  never  come  in  contact  with  the  water 
being  pumped.  It  requires  no  shafting,  belts,  foundations  or  engine,  and  only  needs  to  be 
suspended  in  position  connected  with  the  boiler  by  a  small  pipe,  and  it  is  ready  for  con- 
tinuous itms  of  long  duration. 

No  exhaust  pipe  is  used,  the  steam  being  twice  utilized,  first  to  force  the  water  out 
and  then  condensed  to  form  a  vacuum. 

The  Emerson  will  not  "run  drv"  when  taking  large  quantities  of  air  with  the  water — 
A  NOTABLE  FEATURE. 

By  considering  these  EMERSON  STRONG  POINTS,  it  is  self  evident  that  the 
usual  troubles  that  Engineers  experience  with  pumps  constructed  along  other  lines,  are 
absolutely  eliminated. 

To  secure  a  pump  which  will  drain  a  sump  or  cofferdam  and  keep 

it  drained,  without  being  worried  for  fear  that  it  will  break  down,  is 

what  every  practical  man  in  the  contracting  field  demands — and  that 

is  obtained  by 

Using 

The  Emerson  Steam  Pump 

of  which  the  cost  of  maintenance  and  installation  is  very  low,  because 
of  its  simplicity  of  construction  and  operation. 

We  wish  you  to  be  satisfied  in  regard  to  our  claims.  Write  for 
our  catalogue  and  send  us  a  rough  sketch  of  your  location  and  plan 
of  proposed  installation. 

Our  Quick-Cleaning  Strainers  and  Foot-Valves  are  valuable  as 
equipment. 

Ask  about  them. 

THE   EMERSON  STEAM   PUMP  CO, 

OFFICES  AND  WORKS 

6  PRINCE  STREET,  ALEXANDRIA,  VA.,  U.  S.  A. 
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A  Weekly  "Methods  and  Cost"  Journal  '''^  °^  assuming  as  a  sightly  building  ma- 

for    Civil    Engineers  and    Contractors.  terial. 

WITH  WHICH  IS  COMBINED 

Engineering   world  ,  ^^  l""'^^*^  concrete  surface  as  it  comes 

and  "°'"  '"^  molds  is  not   pleasing.    We  ex- 

CONTRACT  News  "P*   ^^°'^   *'''^   charge   pnly   sand   molded 

Published  every  Wednesday  by  "^'^^.^  3"*^  certain  special  face  mixtures  of 

THE  MYRON  C.  CLARK  PUBLISHING  CO.  *'"''''  '"^  ^''^"  ^^^^^  '^'^'■-     Concrete  from 

(NOT  INC.)  wooflen  molds  shows  the  joint  marks  and 

355  Dearborn  Street,  Chicago  the  grain  marks  of  the  wood  and  concrete 

Telephone  Harrison  6730  r  ..  ii.  ,.r, 

^,       ,.        ^  „  from  metal  molds  has  a  lifeless  color  that 

New  \oRK  Office:    13-21  Park  Row  •  u  ••.■.,,         . 

Telephone  5613  Cortiandt  '=>  ^^«"  ^°^^  objectionable  than  board  welts 

Boston  Office:    170  Summer  Street  ^"'^    Srain    marks.      Sand    paper    and    putty 

Telephone  56S2-1  Main  and   oil   Cannot   make    board   molded   con- 

Crete  pleasing;  it  is  truer  art  to  acknowl- 

HALBERT  p.  GILLETTE    .     .    Managing  Editor        „j„„  .u^   „„j; r  ^,  ,,  ,    ,        ,, 

D.\NIEL  J.  H.\UER,"l  ^"^e  the  medium  of  the  mold  and  frankly 

CHAS.  S.  HILL,  I  ,  .^  display  the  welts  and   roughness  produced 

■C   T    MI'RRAV  r      ■      •    --Associate  Editors        ,        ,       ,  ,        .     , 

F.  A  SMITH  J  "^  "^  boards— indeed  there  are  some  who 

MYROX  C.  CLARK Manager       regard  this   as  the  truest  art  and  we  are 

A.  B.  GILBERT    ....    Advertising  Manager        not    Sure   that    they    are   not    right.     How- 

'~~~~~~  ~       ever,  taste  is  agreed  generally  that  the  most 

SUBSCRIPTIO.X  RATES  (Payable  in  Advance). „\^^^:„„   .,„f   °     e.    ■  u    ■      .1  .       u-  u 

S2.00  ayear  (^2  issues)  in  Untied  Stales.  Cuba  Mex-        Pleasmg   surface   hnish    IS    that    which    con- 

fs%^i':'tpJ.7crPaZ::k.cTal'z^a^rsa      "^'^  ">«  medium  of  the  mow  and  it  is  in 
of  Tutuila.  conformity    with    this    taste    that   we    shall 

S2.S0  a  year  (S3  issues)  to  Dominion  of  Canada.  ar^ue. 

S3  00  a  year  (52  issues)  to  all  otlier  countries. 

ADVERTISING  RATES  seni  on  application.  .   ^^  Perfection  of  form  construction  that 

is    practicable    in    ordinary    work    will    con- 
Entered  as  second-c^a^mm^mat^ter  at  the  Post  Office       ceal    the    evidence    of    the     forms     on    the 

=       molded   concrete.     This   is   true   not  alone 
C  O  N  T  E  \T  S  °^  wooden  molds ;  it  is  universally  true  of 

metal  molds.     The  evidence  of  the  metal  in 

the  lifeless  lustre  of  the  surface  is  quite  as 

Editorial:  plain  as  is  the  evidence  of  the  wood  in  the 

The  Surface  Finish  of  Concrete  Struc-  joint  and  grain  marks.     This  means  one  of 

tures  243  two  things :  either  we  must  put  up  with  the 

Ai^.r^^  ^^T?-^  ■.     i  t,   -u-  T,  ■  evidence  of  the  molds  or  we  must  recognize 

Method  and  Cost  of  Building  a  Rein-  »!,„„„„        f  »u  u  u  ■  1 

forced   Concrete   Garage..   244  ^^^  Purpose  of  the  molds  as  being  merely 

Method  of  Building  a  Concrete  Curb. 246  '^^  production  of  the  rough  cast  surface 
E.\RTH  AND  Rock  Section  :  which  is  to  be  treated  by  a  separate  finish- 
Engineers'   Contracts  and   Specifications  '"S  process  to  complete  the  work.     There 

from  a  Contractor's  Point  of  View. 247  can  be  little  doubt  in  which  direction  pop- 

A  Two-Horse  Road  Machine 249  ular  choice  will  leap. 

Cost  of  Excavating  a  Building  Foun-  „, 

dation     249  There  are  now  three  processes  by  which 

Diagram  Showing  Increasing  Cost  of  concrete   surfaces  can  be  finished   and  get 

Sh*^n   ^'"^^^■*"°"    ^^    Cuts    Become  _  generally  pleasing  results.     One  is  to  strip 

Test  Pi°rand' Other  HoiesBored'whh^^°  '^^  "°''''  '^'^'''^  ^^^  concrete  is  still  green 

an    Auger 250  ^"d   soft  and  scrub  the  cement  away  with 

General  Articles  :  brushes  and  water  until  the  sand  and  stone 

The  Cost  of  Six  Tool  Houses 251  are  exposed.      Another  is  similarly  to  lay 

1  ime  of  Freight  Cars  Lost  in  the  Re-  i,         ^u  j        j     .         l       ^  1  • 

pair  Shop.    ...    .....^    .,.'..   ;.252  ^^"^   ^^^   ^'°"^   ^^  etching   the 

Methods  and  Costs,. .............. ...2S2  surface  cement  away  by  means  of  an  acid 

CATALOGS   Worth   H-Wing 254  wash.     The   third   is   to   hammer-dress  or 

Person- ALs    254  grind  or  otherwise  tool   the  concrete  sur- 

-  face  as  we  dress  natural  stones.     It  is  not 

Tt,„       c  -X  T^-    •  ,  r      ^  the  purpose  of  these  remarks  to  advocate 

The      Surface     Finish     of     Concrete  „„,  „,  ^^e  other  of  these   methods-they 

otructures.  have  all   been  described   in  past   issues  of 

The  minds  of  engineers  are  slowly  but  this  journal  and  having  seen  many  exam- 
stirely  being  weaned  of  the  notion  that  ples  of  each  we  can  vouch  that  each  and 
nicety  of  form  construction  is  the  secret  of  a"  of  them  give  satisfactory  results, 
handsome  surface  finish  in  concrete  work.  So  far,  we  believe  that  none  of  these 
It  is  probably  premature  to  say  that  the  methods  of  finishing  concrete  has  been  ap- 
time  is  here  when  the  contractor  demands  plied,  except  possibly  in  an  experimental 
of  the  form  work  only  that  it  shall  give  way,  to  machine  molded  building  blocks, 
him  the  rough  cast  of  his  finished  wall  The  query,  why?  naturally  arises.  It  can- 
face,  but  v,e  may  venture  to  assert  that  such  not  be  for  the  reason  that  the  ordinary 
a  time  is  very  near.  It  is  not  practicable  concrete  building  block  has  a  pleasing 
to  secure  a  pleasing  surface  finish  on  con-  finish,  for  it  has  not.  We  are  assured  in 
Crete  from  the  forms  alone  and  the  sooner  making  this  assertion  that  block  makers 
builders  give  over  doing  cabinet  work  in  will  deny  it,  but,  let  us  ask,  are  building 
the  attempt  the  sooner  we  shall  have  con-  block  makers  getting  the  approval  of  archi- 
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tects  fbr  their  product  in  competition  with 
cut  stone  for  really  fine  work?  We  know 
of  cases  in  which  they  have  and  we  also 
know  that  in  each  and  every  one  of  these 
cases  the  architect  has  modified  the  usual 
commercial  product  to  suit  his  require- 
ments. We  do  not  say  this  in  depreciation 
of  the  concrete  block  as  a  building  mate- 
rial, but  we  do  say  it  in  depreciation  of  the 
neglect  generally— not  always — of  block 
makers  to  make  the  most  of  their  oppor- 
tunities. 

Returning  to  our  main  thought:  what  is 
to  prevent  the  several  methods  of  finishing 
concrete  surfaces  that  we  cited  above  being 
applied  to  concrete  building  blocks?  Noth- 
ing, it  w-ould  seem,  but  the  expense.  What 
is  this  likely  to  be?  Tooling  may  be  as 
expensive  as  we  like  to  make  it.  Fairly 
good  bush  hammer  work  can  be  got  at 
5  cts.  per  sq.  ft.,  if  pneumatic  tools  and 
common  labor  are  employed  and  we  have 
known  it  to  cost  25  cts.  per  sq.  ft.  when 
done  by  hand  and  by  stone  cutters  at 
$4  per  8-hour  day.  At  5  cts.  per  sq.  ft.  it 
adds  4J4  cts.  to  the  cost  of  an  8xi6-in. 
block  to  bush  hammer  one  face.  In  the 
matter  of  tooling  blocks,  however,  it  is  not 
so  much  the  securing  of  a  rough  tooled 
surface  that  is  wanted  as  it  is  to  cut  away 
the  dull  and  lifeless  surface  skin,  and 
where  is  the  difliculty  of  doing  this  by 
grinding?  Though  we  do  not  now  recall 
where,  we  believe  that  this  method  has 
been  tried  and,  using  coarse  carborundum 
wheels,  as  we  recall  it,  with  fair  success. 
A  portable  grinder  which  one  man  could 
manipulate  by  carrying  it  from  block  to 
block  like  a  pneumatic  tool  should  not  be 
difficult  to  devise  and  in  fact  such  like  tools 
are  now  on  the  market  which  would  very 
likely  serve  the  purpose. 

In  the  matter  of  applying  the  scrubbing 
or  the  acid  wash  processes  to  building 
blocks,  there  should  be  even  less  difficulty. 
Either  method  is  within  the  limitations  of 
common  labor  to  handle  satisfactorily  and 
at  a  cost,  we  should  imagine,  not  to  ex- 
ceed over  two  cents  per  block. 

In  conclusion  we  may  note  that  two 
methods  of  molding  concrete  without  sub- 
sequent finish  have  come  to  general  and 
favorable  notice.  One  method  is  to  pour 
a  nearly  liquid  mixture  into  sand  molds 
and  the  other  is  to  tamp  an  exceedingly 
dry  mixture  into  wooden  forms.  The  first 
method  is  limited  practically  to  block  work, 
but  the  second  is  capable  of  being  used  for 
mass  concrete  work  of  any  size  and  char- 
acter. The  most  extensive  and  successful 
use  of  the  second  method  that  we  have 
seen  has  been  in  the  concrete  buildings, 
bridges,  etc.,  for  the  Chicago,  111.,  park  sys- 
tems. With  ordinarily  good  form  work 
these  structures  show  an  even,  coarse 
grained  surface  with  absolutely  no  evidence 
of  grain  marks  and  singularly  free  from 
joint  marks. 

The  consummation  of  satisfactory  con- 
crete surface  finishes  lies,  to  our  way  of 
thinking,  in  getting  entirely  away  from  the 
idea  that  they  are  a  result  of  nicety  in 
form  construction.  Once  we  accept  the  idea 
that  the  sole  purpose  of  the  forming  so  far  . 
as  surface  finish  is  concerned  is  to  give 
us  the  rough  cast  surface  on  which  to  work 
we  shall  have  solved  most  of  our  troubles 
as  to  the  surface  finish  of  our  concrete 
work. 

of  republication  reserved. 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  i.s  dtMOtcd  to  methods  and  costs  of  con- 
structing concrete  and  reinforced  concrete  structures.  It  will 
cover  the  selection,  testing  and  proportioning  of  concrete 
materials;  laboratory  tests  of  concrete;  concrete  mixing,  trans- 
portation and  placing;  fabrication  and  placing  of  reinforce- 
ment, and  form  construction  and  erection.  It  will  also  contain 
articles  on  new  and  interesting  developments  in  the  design  of 
reinforced  concrete. 


Method  and  Cost  of  Building  a  Rein- 
forced Concrete  Garage 

The  reinforced  concrete  garage  to  be  de- 
scribed in  this  article  has,  in  its  design,  sev- 
eral interesting  features.  The  architects  for 
the  structure  were  Watson  and  Huckel,  of 
Philadelphia,  while  the  contractor  for  the 
reinforced  concrete  was  the  Turnbull  Con- 
struction Co.,  Philadelphia,  Pa.  The  sys- 
tem of  reinforcing  used  was  the  Monier 
modified.  We  are  indebted  to  Mr.  Rey- 
gondeau  De  Gratresse,  Assoc.  M.  Am.  Soc. 
C.  E.,  vice  president  of  the  construction 
company,  for  the  information  from  which 
this  article  is  compiled. 

General  Deseriptiton — The  garage  was 
built  in  Philadelphia.  It  is  rectangular  in 
shape,  being  53  ft.  wide  and  200  ft.  long. 
It  was  made  four  stories  high,  but  the  col- 
umns and   footings  were  designed   for  six 
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Fig.    1 — Details    of    Column    and 
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were  designed  as  shown  by  Fig.  I,  thus 
giving  a  cantilever,  which  is  somewhat  un- 
usual in  reinforced  concrete  buildings.  The 
design  of  these  footings  and  columns  in 
connection  with  the  large  girders  tlu-y  sup- 


over  the  forms  and  at  the  proper  time  let 
down  into  place  as  a  unit. 

On  the  mezzanine  floor  were  two  18  ft. 
cantilever  girders,  shown  by  Fig.  4,  which 
also  illustrates  the  graphic  calculations 
made  for  their  design.  The  side  and  back 
v.alls  of  the  building  are  of  brick,  while 
the  front  is  of  ornamental  stone.  The 
cost  of  these  walls  is  not  included  in  the 
cost  of  the  work  given. 

The  floors  were  of  concrete  as  well  as 
the  roof,  all  the  floors  being  finished  in 
a    I -in.  granolithic  wearing   surface. 

Progress  of  Work — The  system  used  by 
the  contractors  compelled  quick  and  effi- 
cient work.  The  entire  concrete  structure 
was  erected  in  three  months  from  the  time 
the  excavation  was  started  for  the  building. 
The  excavation  work  took  nearly  50  days 
to  complete.     As  much   as   140  cu.  yds.  of 


Fig.  2 — Underside  of  Completed   Floor  Showing    Girder    and    Beam    Arrangement. 


stories,  to  admit  of  two  additional  floors 
being  added,  if  needed  in  the  future.  The 
lot  built  upon  was  the  same  size  as  the 
building,  hence,  as  the  footings  of  the 
side  columns  could  not  project  beyond  the 
property    line,    the    columns    and    footings 


port  is  of  peculiar  interest  to  concrete  en- 
gineers. 

The  girders   stretch   across   the   building, 
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of    Cantilever   Co)umn    Footing. 

being  53  ft.  long,  and  are  20  ins.  wide  and 
34  ins.  deep ;  Fig.  2  shows  these  girders 
completed.  Figure  3  shows  forms  and  re- 
inforcing ready  for  one  of  these  large 
girders.  The  steel  being  assembled  and 
swung    from    beams    supported    by    trestles 


concrete   were  put  in  place  in  a  day  after 
the  forms  had  been  erected. 

Quantities  of  Work— The  total  number 
of  cubic  yards  of  concrete  in  the  building, 
including  the  stairs  (which  were  of  con- 
crete) and  the  floor  resting  on  the  ground 
(not  reinforced),  footings,  columns  and 
four  reinforced  concrete  floors  was  about 
1,910  cu.  yds.,  distributed  as  follows: 

Cu.  Yds. 

Footings     190 

Columns     45° 

Floors  and  roof  i  lOO 

Floor  on  ground   170 

Total     1.910 

There  were  used  on  the  job  237  tons  of 
reinforcing  steel.  The  amount  in  each  class 
of  work  and  the  pounds  of  steel  per  cu. 
yd.  were  as  follows. 

Tons  Lbs.  Per 
Steel.  Cu.  Yd. 
442 
90 


Footings    42 

Columns     20 

Floors     and     roof,     including 
girders     i".? 


318 


Total    237  272 

This  is  equivalent  to  2  per  cent  of  steel, 
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in  1,740  cu.  yds.  of  concrete,  not  including 
the  170  cu.  yds.  of  floor  on  the  ground 
which  was  not  reinforced. 

Forms — Forms  had  to  be  used  on  all  the 
concrete  except  the  ground  floor.    The  area 
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was  a  foreman  who  received  the  same 
wages  as  the  boss  carpenter.  The  forms 
for  a  floor  were  erected  in  from  8  to  10 
days.  For  tlie  framing,  erecting  and  tear- 
ing down  of  the  forms  the  labor  cost  was 
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Framing,  erecting  and  tearing  down.  .  2.00 
Handling    lumber i.io 

Total $6.00 

This  cost  is  high,  owing  to  the  fact  that 
so  little  of  the  fumber  was  used  a  second 
time,  there  being  only  from  16  to  20  per 
cent  so  used.  For  the  220,000  ft.  B.  M.  of 
lumber  used  on  the  job  the  average  cost 
per  thousand  for  the  forms  was : 

Per  M. 

Lumber     $23.00 

Framing,  erecting  and  tearing  down.   15.67 
Handling  lumber 8.70 


Total    $47-37 

The  cost  per  square  foot  of  concrete  for 
the  area  covered  by  forms  was : 

Lumber     $0,064 

Labor     O.057 


Fig.  3 — Floor   Forms  and    Method   of  Placing    Reinforcement. 

of  the  1,740  cu.  yds.  of  concrete  covered  by 
forms  was :  Sq.Ft. 

Footings     4,000 

Columns     20,000 

Floors  and  girders   70,000 


about  $3,480,  which  gives  a  cost  of  $2  per 
cubic  yard.  For  the  carrying  and  handling 
of  the  lumber  the  cost  was  about  $1,914, 
which  gives  a  cost  of  $1.10  per  cubic  yard. 


Total    $0,121 

CoHcyctc. — The  concrete  was  mixed  by 
two  Chicago  improved  cube  mixers,  with 
special  hopper  attachment.  The  concrete 
was  made  of  |4-in-  trap  rock,  and  Alpha 
Portland  cement  was  used.  The  mixers 
were  located  on  the  bottom  floor,  one  in 
the  front  and  the  other  in  the  rear  of  the 
building.  The  materials  were  delivered 
close  to  the  mixer  and  the  hoist,  operated 


Total    94,000 

For  the  work  170,000  ft.  B.  I\L  of  new 
lumber  was  bought  and  50,000  ft.  B.  M.  of 
old  lumber  was  used,  the  cost  being : 

50,000  ft.  B.  M.  at  $13 $   650 

170.000  ft.  B.  M.  at  $2& 4.420 


220,000  ft.   B.   M.  at  %2i $5,070 

Since  220,000  ft.  B.  M.  were  used  for  the 
1,740  cu.  yds.,  there  were  126  ft.  B.  M.  per 
cu.  yd.  of  concrete. 

New  forms  were  made  for  each  floor, 
except  the  sides  of  the  girders,  which  were 
used  over  for  each  floor,  where  the  sizes 
would  admit  of  this  being  done.  The 
props  under  the  girders  were  allowed  to 
remain  in  place  throughout  the  building 
until  the  entire  job  was  completed.  The 
forms  for  the  roof  were  made  entirely  of 
the  material  used  on  the  floors  below.  The 
area  of  concrete  covered  by  the  new  lum- 
ber was  approximately  80.000  sq.  ft.  This 
gives  a  cost  for  lumber  of  6.4  cts.  per 
square  foot. 

The  forms  used  for  the  columns  and  for 
the  girders  and  floors  are  illustrated  by 
Fig.  5.  A  force  of  fifteen  carpenters  work- 
ing under  one  foreman  framed,  erected 
and  tore  down  all  forms.  Laborers  handled 
all  the  lumber  for  the  carpenters  except 
when  they  were  at  work  mixing  and  plac- 
ing concrete.  The  foreman  was  paid  $35 
per  week,  while  the  carpenters  were  paid 
an  average  of  $4.40  for  an  8-hour  day.  La- 
borers were  paid  17  cts.  per  hour  and 
worked  a  lo-hour  dav.     Over  the  laborers 
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Fig.  4 — Details   of  Cantilever  Girders  for   Mezzanine   Floor. 

This   gives  a   total  cost  per  cubic  yard  of      by  a  hoisting  engine,  was  close  to  the  dis- 
forms  as  follows:  charge  side  of  the  mixer.     This  arrange- 

ment    allowed    of    quick     and     economical 

er  cu.  y  .      ^q^j^     ji^g  forms  for  a  floor  being  put  in 

Lumber,  126  ft.  B.  M $2.90      place,  two  days  sufficed  to  mix  and  place 
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the  concrete.  The  force  employed  on  this 
work  was  a  foreman  and  30  men.  Their 
wages  arc  given  under  the  title  of  forms. 

The  concrete  was  mixed  wet.  One  day 
the  colnnins  were  put  into  place  and  the 
second  day  the  girders  and  floor  slabs  were 
cast.     The  labor  cost  for  mixing  and  plac- 


According  to  a  recent  bulletin  of  the 
U.  S.  Geological  Survey  on  the  production 
of  glass  sand,  sand,  and  gravel  in  1906, 
the  most  universal  use  of  sand  is  for  build- 
ing; 14.388,378  tons  of  this  sand,  valued 
at  $5,166,532,  were  reported  in  1906,  as 
compared    with    10,127,750   tons,    valued    at 
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Fig.  5 — Details  of  Column   and   Floor   Forms. 


ing  the  concrete  was  $3,800,  or  $1.95  per 
cubic  yard.  The  cost  of  $1.95  includes  the 
cost  of  finishing  the  floors  and  other  ex- 
posed surfaces,  but  not  the  handling  of  the 
steel  and  placing  it.  The  labor  on  steel 
cost  $2.05  per  cubic  yard  for  making  up  the 
units  and  placing  them.     This  is  equivalent 

to   ^4    ct.   per   pound.     The   total   cost   per 


$4,284,740,  in  1905,  an  increase  of  4,260,628 
tons  in  quantity  and  of  $881,792  in  value. 
This  total  includes  sand  for  concrete  build- 
ing, all  mortar  sand,  and  sand  for  rough 
and  fine  plastering,  and  the  value  per  ton 
varies  from  25  cts.  to  $1.  New  York  re- 
ports a  larger  output  than  any  other  state 
—3.369.194  tons,  valued  at  $1,045,844.  Penn- 


Fig.    6 — View    Showing     Mezzanine    Floor. 

cubic  yard  for  lumber  and  labor  was:  sylvania,    Missouri,    Illinois,    Indiana,     and 

Lumber     $2.90  Ohio  come  next,  in  the  order  named.    The 

Labor   on    forms 3.10  greater   part    of    this    material   is    dredged 

Labor  on  concrete 1.95  from  the  sea  beaches  on  Long  Island  and 

Labor  on  steel  20-  f ■'"m     the     Delaware,     Ohio,     Tennessess, 

Mississippi,  and  Missouri  rivers,  and  is  ob- 

$10.00  '"'""''    very   cheaply. 

It  must  be  remembered  that  the  lumber  During  the  seven  year  period  from  1900 

used  in  the  forms  had  a  salvage  value,  for  to  the  end  of  1906  the  railway  mileage  of 

which  no  allowance  is  made  in  {he  above  'lie   United   States   increased   from    190,833 

$2.90.  -o  222,635  miles  of  road. 

The  job  was.  done  during  good  summer  xi,.  .„.  1   i      u  j     .■        ^       i    ■• 

^  ^  I  he   total   lumber  production    (excludmg 

weather   and   sufficient  labor   was  kept  on  ,,^t,,  3,,^  sHi„g,„)   ;„  4,,^  United  States  in 

the  job  to  allow  of  the  work  being  carried  ,go6  was  37.490,067  M.  ft.  B.  M. :   in  1905 

on  expeditiousjy.  the  production  was  30,502,961  M.  ft.  B.  M. 


Method  of  Building  a  Concrete    Curb. 

In  our  issue  of  July  24,  1907,  page  65,  a 
correspondent  asked  as  to  the  method  of 
building  concrete  curbs.  We  have  pub- 
lished two  articles  on  this  subject,  one 
March  13,  1907,  page  116,  and  April  10, 
1907,  page  156.     • 

Mr.  Stobaugh  of  the  Stobaugh-Burns 
Construction  Co.,  which  has  built  miles  of 
concrete  curbs  on  Long  Island,  furnishes 
us  with  a  description  of  the  method  used 
by  his  company. 

The  curb  is  built  in  7-ft.  sections.  The 
back  form,  a  2xi2-in.  plank,  is  held  in  place 
by  pegs  as  shown  in  Fig.  I.  The  entire  base 
and  gutter  are  cast  first,  the  front  form  be- 
ing a  piece  of  2x4  held  in  place  by  pegs. 
After  the  concrete  is  put  in  the  forms, 
sheet  iron  plates  6x14  ins.,  y%  in.  thick,  are 
driven  down  into  the  concrete,  7  ft.  apart. 
Against  these  plates  on  top  of  the  water 
table  is  a  Ij4x6-in.  plank,  which  is  held 
tightly  against  the  sheet  iron  plates  by  the 
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Form   for   Concrete    Curb   and    Gutter. 

screw  clamp  shown  in  Fig.  i.  The  top 
part  of  the  curb  is  then  cast. 

After  an  hour  or  two  the  clamp  is  re- 
moved, and  the  front  board  is  taken  off. 
Then  the  sheet  iron  plate  is  pulled  out  by 
means  of  a  hook  through  the  hole  in  the 
top  of  the  plate.  The  other  forms 
are  left  in  place  until  the  concrete 
is  well  set.  As  soon  as  the  plate 
is  withdrawn,  the  top  and  front  of  the 
curb  and  the  water  table  are  finished  off 
with  a  trowel.  The  space  left  by  the  plate 
is  plastered  over  and  this  acts  as  an  ex- 
pansion joint. 

By  oiling  the  boards  before  setting  them 
in  the  forms  each  time  the  same  forms  can 
be  used  over  many  times.  The  plates,  of 
course,  last  indefinitely.  We  are  told  that 
this  is  an  economical  method  of  setting 
forms  for  curbs. 


.^  total  of  1,481,307  cu.  yds.  of  excava- 
tion was  done  on  the  Panama  Canal  during 
September.  This  amount  was  divided  up. 
as  follows': 

Cu.  yds. 
Excavation : 

Culebra    753.-78 

Gatun    123,738 

Mindi,  Chagrcs  and  La  Boca....      55,814 
Dredging: 

Colon  division 403,852- 

La  Boca  division 144,625 

Total     1,481,307- 
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Earth  and   Rock   Section 


Note:  This  section  is  devoted  to  methods  and  costs  of  exca- 
vating earth  and  rock  and  building  embankments.  It  will 
cover  the  grading  of  roads  and  railroads,  diking  and  canal 
work,  dredging,  building  reservoirs  and  earth  dams,  sewer  and 
water  pipe  trenching,  quarrying,  etc. 


Engineers'  Contracts  and  Specifications 
from  a  Contractor's  Point  of  View.* 

lA"   JAMES    W.    ROLLINS,  JR.t 

A  contractor  must  base  his  figures  on 
definite  information,  or  else  make  some 
wild  bid,  the  degree  of  wildness  being  in 
accord  with  the  risks  to  be  run.  On  some 
contracts  this  element  of  uncertainty  must 
be  large,  and  the  writer  believes  this  to  be 
the  only  class  of  work  properly  done  on  a 
percentage  (or  cost  plus)  basis.  But  also 
in  very  many  other  contracts  there  arc 
many  uncertainties  injected,  some  depend- 
ent on  the  wording  of  certain  clauses,  from 
which  the  contractor's  only  hope  of  salva- 
tion is  the  fair  mindedness  of  the  engi- 
neers ;  and  here  the  man  knowing  the  en- 
gineer and  his  way  of  handling  work  has 
the  advantage  over  the  stranger. 

For  instance,  quoting  from  an  existing 
contract,  '"Excavations  shall  be  made  of 
dimentions  indicated  upon  the  plans,  where 
dimensions  are  given,  except  as  otherwise 
directed." 

"Piles  shall  be  driven  not  below  eleva- 
tion 102,  and  shall  be  cut  off  at  these  levels 
unless  otherwise  directed." 

In  the  first  case  quoted,  plans  showed  ex- 
cavation to  — 28,  and  then  comes  in  the 
"otherwise  directed"  clause  by  which  exca- 
vation could  be  made  to  — 50  if  desired,  at 
no  extra  price  to  contractor. 

Under  the  pile  clause  they  may  be  cut  oflF 
anywhere. 

Referring  to  another  contract — for  a  dam 
-;-"if  excavation  is  required  below  a  cer- 
tain grade,  a  special  price  is  to  be  paid  for 
such  work." 

Which  of  these  clauses  do  you  think  the 
most  fair,  and  can  you  suggest  any  reason 
for  putting  such  uncertainties  into  a  con- 
tract, without  the  provision  for  a  just  and 
proper  payment  for  the  work  done? 

The  very  customary  clause  in  a  contract 
which  makes  the  chief  engineer  the  sole 
judge  of  everything,  the  quality  of  work, 
the  amount  done  and  the  value  of  it,  ap- 
pears to  us  to  be  a  most  unjust  clause  and 
one  entirely  out  of  the  spirit  of  mutuality 
which  has  been  referred  to.  The  need  of 
an  arbitrator  does  not  come  until  parties  in 
interest    have    disagreed,    and    then    under 


•Abstract  of  paper  read  before  the  Boston 
Society  of  Civil  Engineers,  published  in  Jour- 
nal Association  of  En.eineerinp  Society.  Our 
abstract  is  about  one-fourth  of  original  paper 
and  discussion. 

tPresident,  Holbrook.  Cabot  &  Rollins  Co., 
Contractors.  Boston,   Mass. 


this  clause  one  of  tliem  settles  it  "for  good 
and  all." 

On  the  mutuality  basis,  the  absolute  dis- 
claimer of  any  responsibility  for  the  ac- 
curacy of  borings  seems  unjust. _  Many  of 
our  large  water  jobs  give  us  extensive  and 
detailed  plans  of  borings,  and  contractors 
must  necessarily  base  their  figures  on  them. 
If  these  borings  prove  to  be  wrong,  and  the 
contractor  suffers  thereby,  why  should  not 
this  be  borne  by  the  owners?  It  is  not  a 
contingency  figured  on  by  the  contractor, 
and  in  all  faith  and  justice  he  should  not 
suffer.  He  has  to  take  chances  on  the 
winds  and  floods,  the  frosts  and  the  thaws, 
the  acts  of  God  and  the  perversity  of  man, 
of  quicksand  and  other  classes  of  excava- 
tion, so  why  should  be  added  to  all  these 
the  errors  of  "borists,"  and  they  make 
many? 

Clauses  in  contracts  which  in  any  way 
give  the  engineer  control  over  the  methods 
to  be  used  to  do  the  work,  or  those  which 
throw  the  responsibility  of  the  work  de- 
signed by  the  engineer  on  to  the  contractor, 
are  great  sources  of  trouble.  This  means 
divided  responsibility,  and  this,  as  sure  as 
fate,  trouble,  for  no  two  men,  especially  a 
contractor  and  an  engineer,  can  exactly 
agree  upon  methods  of  doing  work. 

Personally  the  writer  fails  to  see  why  any 
engineer  wants  to  assume  the  responsibili- 
ties of  others,  and,  where  his  clients  are 
protected  by  suitable  bonds,  why  he  doesn't 
let  the  contractor  go  ahead  and  make  his 
own  plans  and  work  out  his  own  salvation, 
or  damnation,  as  he  will. 

A  clause  from  a  Boston  transit  commis- 
sion contract  bears  on  this  subject : 

"But  neither  the  commission  nor  anv 
member  of  it,  nor  the  engineer,  etc.,  shall 
have  any  control  or  direction  over  the 
progress  of  the  work,  nor  any  control  or 
superintendence  over  the  apparatus,  ways, 
works,  machinery  or  plant,  the  sole  re- 
sponsibility for  the  proper  handling  of 
which,  as  well  as  for  the  safe  and  proper 
conduct  of  the  work,  resting  solely  with 
the  contractor." 

Inasmuch  as  this  commission's  work  was 
done  under  very  expensive  buildings  and 
the  city  streets,  where  great  trouble,  loss  of 
property  and  life  were  possible,  it  seems  to 
me  that  the  commission  showed  its  good 
sense  by  keeping  clear  of  the  "ways  and 
means"  and  the  temporary  work,  and  let- 
ting the  contractor  do  the  work  his  own 
way  and  assume  the  responsibility. 

.Another  clause  in   many   contracts,   that 


the  engineers  may  shut  down  the  work  at 
any  time  and  for  any  reason,  and  the  con- 
tractor has  no  redress.  This  clause  must 
have  had  its  origin  in  old  railroad  construc- 
tion, where  the  question  of  right  of  way, 
or  of  alignment  was  always  uncertain,  and 
it  has  been  perpetuated  to-day  to  our  great 
sorrow  and  many  times  our  loss.  Here 
again  the  mutuality  comes  in :  the  contract 
was  let  in  good  faith,  with  no  idea  of  any 
delays  for  anything. 

To  insure  the  completion  "on  time,"  the 
lawyers — I  don't  think  the  engineers  ever 
coined  any  such  expressions — meekly  say, 
"Time  is  of  the  essence  of  this  contract, 
and  you  shall  pay  $100  a  day,  not  as  a 
penalty,  but  as  liquidated  dainages." 

Hence  the  proposition :  We  must  finish 
on  time  or  pay  $100  a  day,  but  the  com- 
missioners can  hold  us  up  for  any  length  of 
time  and  pay  us  nothing  for  the  loss  to  us 
for  this  delay.  We  build  special  plant  to 
do  the  work,  get  men  trained  to  do  the 
work  properly  and  well ;  then  comes  the 
order  to  stop,  shut  down  the  plant  and  dis- 
charge the  men.  The  plant  cannot  be 
moved,  but  must  stay  idle,  new  men  must 
be  trained  over  again ;  if  work  is  done  on  a 
rising  market,  if  labor  demands  more  pay, 
we  pay  it,  and  all  this  loss  comes  on  the 
contractor.  Why  should  it?  We  didn't 
figure  on  it.  It  is  a  contingency  unseen, 
and  in  all  justice  payments  should  be  made 
on  the  mutual  understanding  basis. 

Not  content  with  the  general  obnoxious 
and  unjust  conditions  mentioned,  which  are 
very  common  in  contracts,  often  special 
provisions  are  made,  which  put  most  ex- 
traordinary powers  in  the  hands  of  the  en- 
gineers, and  as  they  are  hastily  read  over 
by  the  contractor,  do  not  mean  much.  For 
e.xample : 

"The  said  contractors  hereby  declare  and 
agree  that  they  shall  be  accountable  for  the 
full  performance  of  this  contract,  and  by 
the  signing  hereof  admit  that  the  said 
plans,  elevations,  sections,  specifications  and 
parts  before  referred  to  are  sufficient  for 
their  intended  purpose  of  doing  the  said 
work,  and  that  the  work  can  be  successfully 
executed  in  accordance  therewith  without 
any  additional  or  extra  work  other  than  that 
set  forth  thereby  or  necessarily  inferred  to 
be  done  from  the  general  nature  and  tend- 
ency of  the  plans,  drawings  and  specifica- 
tions aforesaid  upon  a  fair  and  liberal  con- 
struction thereof." 

This  innocent  clause  cost  us  on  one  con- 
tract $10,000.  We  took  a  contract  to  re- 
build two  abutments  and  one  pier  for  a 
river  bridge.  The  plans,  not  very  complete, 
showed  the  new  abutments  to  be  about  18 
ins.  clear  behind  the  old  work,  which  had 
to  remain  in  place  until  new  work  was 
built.  These  abutments  were  36  ft.  high, 
and  when  excavation  got  down  to  water 
level  it  was  found  that  the  old  work  was 
thicker  than  the  plan  showed,  and  left  no 
room  to  put  in  cofferdam  between  it  and 
the  new  work.     It  cost  $10,000  to  get  the 
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lower  4  ft.  of  these  foundations,  owing  to 
the  in.ibility  of  making  cofferdnms  tight. 

It  is  a  general  impression  among  engi- 
neers that  clauses  requiring  impossibilities 
are  null  and  void  and  that  a  court  would 
not  recognize  them,  but  the  law  on  the 
case  is  very  deficient  and  the  cases  tried  in 
this  country  very  limited. 

But  these  cases  put  all  the  burden  of  un- 
foreseen things  on  the  poor  contractor,  and 
when  trouble  comes,  the  engineers  refer  the 
matter  to  the  lawyers  and  they  interpret 
the  law,  not  by  right  or  justice,  but  the 
strict  legal  meaning  of  the  contract,  and  I 
venture  to  say  that  not  a  single  contract  is 
made  to-day  on  large  works  which  does 
not  give  the  engineer  power  enough  to  put 
the  contractor  into  bankruptcy  by  such 
clauses  as  I  have  been  quoting.  All  this  is 
unnecessary.  Every  contract  has  a  provi- 
sion for  extra  work  and  for  the  filing  of  all 
claims  for  damages,  change  of  plans,  etc., 
with  engineer  once  a  month,  and  the  right 
of  engineer  to  see  all  papers  connected 
with  these  claims.  They  cannot  be  collect- 
ed by  demand  of  contractor,  but  only  as 
last  resort  by  a  court  of  law,  which  in  our 
free  country  is  the  court  of  last  resort  to 
all  injured  souls.  So  why  should  not  con- 
tracts be  made  which  give  the  contractor 
some  rights  to  a  settlement  other  than  by 
the  man  he  cannot  agree  with,  by  some  dis- 
interested person  who  can  do  justice,  hav- 
ing some  regard  to  the  old  principle  of 
man-to-man  settlement? 

Many  contracts  to-day  show  the  im- 
provements which  we  wish  to  become  more 
general,  and  eliminate  the  clause  which 
makes  the  engineer  the  final  judge  of  all 
things,  substituting  settlement  of  disputes 
by  arbitration.  This  is  a  great  step  for- 
ward, and  we  trust  that  the  other  few 
clauses  which  make  trouble,  when  trouble 
comes,  may  be  eliminated. 

The  courts  now  lean  towards  the  "in- 
tent'' of  the  parties  making  the  contract, 
the  "mutual  understanding,"  between  the 
contracting  parties.  This  means  that  the 
contractor  shall  do  what  the  plans  and  spe- 
cifications call  for  in  a  fair  and  just  inter- 
pretation and  under  the  conditions  which 
at  the  time  of  making  the  contract  seem  to 
be  most  probable,  and  such  understandings 
must  bar  out  the  particularly  objectionable 
clauses  as  follows: 

First.  Disclaiming  responsibility  for 
soundings  or  other  inform.ation  as  to  the 
character  of  the  work. 

Second.  The  insertion  of  clauses  which 
make  any  contractor's  estimates  worthless 
by  adding,  "or  as  otherwise  directed." 

Third.  Making  the  contractor  respon- 
sible for  work  for  which  engineers  make 
the  plans  or  require  their  approval  to  any 
made  by  contractor,  and  where  engineers 
reserve  the  right  to  entirely  control  the 
manner  and  means  of  construction. 

Fourth.  Holding  contractor  responsible 
for  work  which  has  passed  inspection  or 
has  been  done  under  direction  of  engineer, 


or  his  agent,  or  inspector,  unless  fraud  can 
be  proved. 

Fifth.  Making  the  engineer  the  sole  ref- 
eree in  settling  all  claims. 

Sixth.  The  right  to  stop  work,  or  any 
part  of  it,  if  for  the  interests  of  the  com- 
pany so  to  do,  without  allowing  the  con- 
tractor anything  for  the  loss  such  action 
might  bring  to  him. 

When  these  clauses  are  eliminated  and 
others  substituted  which  give  the  contrac- 
tor the  benefit  of  the  "intent"  of  the  con- 
tract, and  which  will  insure  a  settlement  on 
that  basis  by  disinterested  parties,  then 
comes  the  day  of  freedom  for  contractors. 

[At  this  point  in  his  paper  Mr.  Rollins 
refers  to  the  paper  on  the  "Uniformity  of 
Requirements  and  Clearness  of  Specifica- 
tions in  Agreements  for  the  Graduation  of 
Railroads,"  by  W.  F.  Dennis,  read  before 
the  American  Society  of  Civil  Engineers. 
Abstracts  of  which,  and  also  of  the  dis- 
cussion on  it,  appeared  in  Engineering- 
Contracting  Jan.  30,  1907,  pages  45-47 ; 
Feb.  6,  pages  53-58;  and  March  13,  pages 
112-116.] 

SPECIFICATIONS. 

Enginering  is  an  exact  science,  and  a 
specification  must  be  explicit  and  cannot 
use  the  word  about;  and  the  main  point  in 
the  interpretation  is  how  much  variation 
from  the  exact  figures  given  can  be  al- 
lowed. We  cannot  get  perfection ;  it  js 
useless  to  try  to  get  that  in  this  world,  and 
as  its  substitute,  we  must  get  as  close  as 
possible,  and  as  practicable.  It  is  a  ques- 
tion of  practicability  versus  perfection,  and 
the  man  who  has  the  good  judgment  to  get 
the  best  practicable  is  the  successful  man. 

For  instance,  "coarse,  sharp  sand  shall 
be  used."  Does  this  mean  that  27  per  cent 
of  this  sand  shall  pass  a  200  sieve,  or  that 
86  per  cent  shall  pass  a  27  sieve?  We 
never  did  nor  do  we  ever  hope  to  know. 
If  size  of  sand  is  to  be  tested  by  a  sieve 
test,  specification  should  so  state. 

"Cement  shall  be  of  a  well-established 
brand,  shall  be  subject  to  inspection  and 
rigorous  tests  of  such  character  as  engi- 
neer shall  determine."  Does  this  mean,  in 
the  entire  absence  of  any  detailed  chemical 
composition,  that  we  shall  furnish  cement 
having  abnormal  proportions  of  sulphuric 
acid,  magnesium  and  of  lime,  either  high 
or  low? 

"The  stone  used  in  the  work  shall  be 
from  one  quarry,  shall  show  no  streaks  or 
sap  or  other  imperfections  and  shall  be  uni- 
form in  color."  Does  this  mean  that  each 
single  stone  shall  show  no  sap  or  streaks 
and  shall  be  uniform  in  color,  or  does  it 
mean  that  all  the  stone  in  the  work  shall 
be  of  the  same  color,  with  no  streaks  or 
sap? 

Timber  attached  to  masonry.  "The  con- 
tractor will  be  required  to  embed  in  or 
attach  to  the  masonry  sills  and  bearing 
timbers  and  such  other  timber  as  may  be 
required." 

Definition    of   timber,    according    to    dic- 


tionary:    "Wood  fit   for  building;   a   piece 
of  wood  squared  or  sawed." 

Can  you  conceive  of  a  frame,  with  bolts 
and  bearings,  fitted  for  gates,  for  door 
frames,  window  frames,  and  I  don't  know 
but  mosquito  frames  will  corac  later,  being 
considered  as  timber,  to  be  set  at  a  given 
price  per  thousand? 

Should  not  specifications  be  explicit  on 
these  points,  that  a  contractor  can  know  on 
just  what  he  is  bidding? 

The  engineer  should  know  what  he 
wants  when  he  writes  his  specification,  and 
should  state  it,  and  not  come  around  after 
the  contract  is  signed,  all  material  con- 
tracted for,  and  then  bring  out  some  spe- 
cial tests  wanted,  some  wire  factory  work, 
or  some  special  interpretations  which  the 
contractor  never  heard  of. 

If  a  contractor,  bidding  on  public  works 
to-day,  ever  tries  to  figure  on  all  the 
chances  which  may  come  up,  he  never  will 
get  any  contracts.  He  has  to  run  the  risk, 
to  trust  that  some  things  will  come  his 
way,  enough  to  balance  the  things  that  go 
against  him.  He  doesn't  want  to  be  al- 
ways kicking,  making  claims  for  extras, 
for  small  things,  in  the  hope  that  the  en- 
gineer will  give  him  the  benefit  in  doubt- 
ful cases,  and  such  advantages  as  the  work 
may  ofTer,  enough  to  offset  his  little  extras. 
But  when  he  doesn't  get  any  of  these  ben- 
efits, especially  if  he  feels  that  the  engineer 
is  willfully  withholding  them,  is  compelling 
him  to  do  the  work  to  the  exact  letter  of 
the  specifications,  where  such  work  is  of  no  . 
value  to  any  one,  when  he  is,  in  the  com- 
mon term  of  the  profession,  "getting  roast- 
ed," then  comes  trouble,  claims  for  extras, 
kicks  and  general  eruptions. 

DISCUSSION. 

Mr.  H.  H.  Carter :  First.  Contractors 
object  to  the  present  clause  making  the  en- 
gineer referee  to  decide  all  questions  rela- 
tive to  the  fulfillment  of  the  contract,  and 
that  his  estimates  and  decisions  shall  be 
final  and  conclusive.  It  seems  to  me  while 
the  engineer  is  properly  made  the  judge  as 
to  the  fitness  of  materials,  he  certainly 
should  not  be  referee  to  decide  all  ques- 
tions relative  to  the  fulfilhnent  of  the  con- 
tract, and  that  questions  of  that  sort  should 
be  decided  by  three  parties,  one  to  be  ap- 
pointed by  the  commission,  one  by  the  con- 
tractor, and  these  two  to  select  a  third. 
This  provision  you  will  find  in  force  in  the 
contracts  drawn  up  by  the  Master  Build- 
ers' Association. 

Second.  Contractors  object  to  the  clause 
stating  that  "if  delay  occurs  on  the  part  of 
the  commission  in  furnishing  the  material, 
or  if  the  contractor  is  delayed  by  other 
cause  which  is  not  his  fault,  the  contractor 
shall  have  no  damages  on  that  account," 
etc.     This  is  manifestly  unfair. 

Third.  Some  contracts  contain  a  provi- 
sion that  in  figuring  the  cost  of  extra  work 
the  contractor  shall  not  be  allowed  to  have 
superintendence,  liability  insurance,  etc., 
figured  in.  As  these  are  matters  which  all 
enter  into  the  expense  of  the   work,  they 
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should  be  taken  into  account  in  figuring 
the  expense  of  extra  work.  Liability  in- 
surance in  some  instances  amounts  to  9 
per  cent  of  the  pay  roll,  and  there  is  no 
reason  to  leave  it  out  as  an  item  of  ex- 
pense in  contract  work. 

Fourth.  I  think  the  time  has  now  come 
when  engineers  should  entirely  revise  the 
present  form  of  contract  and  specifications 
and  draw  them  up  in  a  spirit  of  fairness  to 
both  contracting  parties.  T^ht  present  form 
of  contract  arises  from  one  engineer  after 
another,  assisted  from  time  to  time  by  a 
petty  lawyer,  endeavoring  to  alter  the  pre- 
vious form  of  contract  and  introduce  some 
ironclad  clause,  still  further  tying  up  the 
contractor  body  and  soul  and  throwing  on 
him  the  risk  and  expense  of  work  which 
justly  the  other  party  to  the  contract 
should  bear. 

Fifth.  All  clauses  requiring  the  contrac- 
tor to  do  certain  work  at  his  own  expense, 
"unless  othciii-ise  directed;'  should  be  done 
away  with.  Such  clauses  throw  doubt  on 
the  good  faith  of  the  engineer  and  leave 
the  contractor  in  doubt  as  to  how  he  should 
make  his  figures,  and  also  give  him  the 
idea  that  some  other  favored  contractor 
knows  in  advance  how  the  engineer  will 
direct. 

Sixth.  All  clauses  should  be  done  away 
with  giving  the  right  to  the  engineer  to 
deprive  the  contractor  of  compensation  for 
necessary  work  done  under  the  contract. 
For  instance,  a  recent  sewer  contract  con- 
tains provision  for  5-inch  tongued  and 
grooved  sheeting  driven  below  grade.  The 
engineer  has  the  right  to  order  it  taken  out 
on  the  completion  of  the  work  if  he  so 
elects  in  which  case  the  contractor  receives 
no  compensation  for  furnishing  and  driv- 
ing it.  If  it  is  left  in,  however,  he  receives 
$70  per  thousand  feet  board  measure.  This 
item  alone  on  the  particular  contract  re- 
ferred to  left  the  contractor  in  doubt  as  to 
whether  or  not  he  would  receive  any  com- 
pensation for  $40,000  worth  of  prescribed 
work.  This  is  the  kind  of  clause,  when  it 
is  shown  up  in  court  or  brought  before  the 
public,  that  throws  suspicion  on  contractor 
and  engineer  alike.  The  idea  that  $40,000 
worth  of  work  done  by  the  contractor  may 
be  paid  for  or  not  as  the  engineer  decides, 
by  a  stroke  of  the  pen,  is  one  that  sets  or- 
dinary people  to  thinking  and  does  much  to 
keep  alive  the  continued  talk  of  graft  in 
connection  with  contracts. 

Seventh.  All  clauses  requiring  the  con- 
tractor to  do  work  at  his  own  expense 
when  such  work  is  not  contemplated  by  the 
plans  and  specifications  should  be  altered, 
and  if  such  unexpected  work  is  necessary, 
the  clause  should  read  that  such  work  is  to 
be  done  at  the  expense  of  the  other  party 
to  the  contract. 

Mr.  Charles  G.  Craib :  There  is  a  ficti- 
tious value  created  every  time  you  add  a 
hardship  to  the  parties  that  are  going  to 
perform  any  service,  and  it  seems  to  me 
that  that  feature  ought  to  be  considered  in 
connection  with  a  matter  of  this  kind. 


The  general  objection  to  general  speci- 
fications is  not  that  it  is  not  wise  to  have  a 
good  strong  set  of  specifications,  so  that  the 
engineer  can  have  control  of  the  work,  but 
it  is  that  some  engineers  take  advantage  of 
that  and  neglect  to  give  the  contractor's 
side  of  the  question  proper  consideration. 
At  this  time,  when  so  many  engineers  have 
taken  up  the  contracting  business,  some  ar- 
rangement could  be  made  by  which  a  gen- 
eral form  of  specifications  might  be  rec- 
ommended that  would  be  more  in  a  spirit 
of  fairness  to  the  contractor  and  in  justice 
to  both  parties  to  a  contract. 

(To  be  continued.) 


A  Two-Horse  Road  Machine. 

A  road  maciiiue  of  the  ordinary  type 
requires  from  4  to  8  horses  to  propel  it, 
which  prohibits  its  use  under  certain  con- 
ditions, and  makes  the  daily  expense  of 
operation  considerable. 

The  White  City  Grader  Co.,  of  White 
City,  Kansas,  has  put  on  the  market  a 
road  machine  or  scraper  drawn  by  two 
horses  and  operated  by  the  driver. 

As  seen  by  the  cut,  the  machine  is  small, 
yet  the  cutting  blade  is  6  ft.  long,  the  same 
length  as  in  the  larger  machine.  The 
blade  is  reversible  and  can  be  operated  at 
any  angle.  Owing  to  the  compactness  of 
the  machine  it  can  be  used  in  small  spaces 
and  can  be  turned  within  its  own  length. 
The  manufacturers  claim  that  it  is  adapt- 
ed for  all  the  work  that  the  larger  ma- 
chine   can    do    on    wagon    roads,    such    as 


able  to  do  the  rough  spreading  with  the 
machine,  and  then  used  potato  hooks  to 
do  the  final  shaping  of  the  broken  stone 
surface. 

Another  class  of  work  that  this  ma- 
chuie  will  ilo  as  given  in  the  catalog  de- 
scriptive of  it,  is  the  leveling  of  earth 
dumped  from  wagons  and  the  trimming 
and  dressing  of  railroad  beds.  .  Both  of 
these  kinds  of  work  are  expensive  to  do 
by  hand.  See  "Gillette's  Earthwork  and 
Its  Cost,"  pp.  32  and  34,  and  Enginefjjinc- 
CoNTR.\CTiNG,  April,  igo6,  p.  102,  and  Jan. 
9,  1907,  p.  14,  where  data  on  the  subject 
can  be  obtained.  A  machine  that  will  cut 
down  these  costs  should  be  welcomed  by 
contractors. 


Cost  of  Excavating  a  Building  Foun- 
dation. 

In  building  a  reinforced  concrete  car 
barn  in  Easton,  Pa.,  excavation  had  to  be 
made  for  the  foundation  of  the  walls  and 
car  pits.  This  was  done  with  picks  and 
shovels.  In  all  370  cu.  yds.  were  exca- 
vated. 

The  majority  of  this  was  hauled  by 
teams  and  was  carried  ;ibout  100  ft.  from 
the  barn.  The  material  from  some  of  the 
footings  was  thrown  on  the  ground  adjoin- 
ing the  pits.  Laborers  were  paid  $1.50  for 
ten  hours ;  2-horse  teams  with  a  driver  re- 
ceived   $3.67    for    lO-hour    day.     The    cost 


Small  Road  Machine  with 

shaping  the  roadbed,  excavating  and  ditch- 
ing. 

The  machine  will  dig  a  V-shaped  ditch 
15  ins.  deep  and  30.  ins.  wide.  It  is  stated 
that  this  machine  is  especially  adapted  to 
leveling  and  ditching  in  the  irrigated  fields 
of  the  west.  By  setting  the  blade  for  very 
light  cutting,  weeds  can  be  cleanly  cut  from 
the  sides  of  roads.  The  makers  have  sold 
these  scrapers  to  level  up  gravel  roads 
and  maintain  them,  and  they  state  that 
they  believe  that  the  machine  will  do  eco- 
nomical work  in  spreading  broken  stone 
for  macadam  roads. 

One  of  the  editors  of  this  journal  used  a 
similar  machine  for  this  purpose,  and,  with 
it,  reduced  the  cost  of  spreading  macadam 
by  10  cts.  per  cu.  yd.    He  found  it  advis- 


6  ft.  Cutting    Blade. 

per  cubic  yard  was  20  cents.  This  does 
not  include  the  cost  of  foreman,  but  a  rea- 
sonable allowance  for  a  foreman  who  was 
paid  $2.50  per  day  would  be  3  cents  per 
cubic  yard.  The  contractor  for  the  car 
barn  was  M.  P.  McGrath,  of  Easton,  Pa. 
We  are  indebted  for  this  information  to 
Mr.  J.  F.  Mooney,  who  is  associated  with 
Mr.  McGrath. 


Bids  are  now  being  taken  by  Frederick 
W.  Skene.  State  Engineer  and  Surveyor  of 
New  York,  for  the  construction  of  a  large 
number  of  macadam  roads  under  the  state 
Good  Roads  law.  In  all  56  roads  aggre- 
gating a  total  length  of  240  miles  are  to  be 
constructed.  Bids  for  the  work  are  to  be 
opened  at  Albany,  N.  Y.,  on  Nov.  18  and 
Nov.  21. 
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Diagram    Showing  Increasing  Cost    of 

Rock  Excavation  as  Cuts  Become 

ShaUow. 

UY    L.    N.    JENSSEN,   C.    E.* 

Both  contractors  and  engineers  have  long 
been  aware  of  the  fact  that  the  cost  of 
rock  excavation  is  much  higher  in  shallow 
cuttings  than  in  deep  ones,  and  many  a 
contractor  has  suffered  heavy  losses  by 
line  changes  tending  to  make  the  cuts 
lighter  after  he  had  arrived  on  the  ground 
with  his  outfit.  I  have,  however,  never 
seen  an  attempt  made  to  show  just  what 
this  increase  in  cost  amounts  to.  This  is 
what  I  intended  to  show  as  follows : 

There  are  so  many  different  factors  gov- 
erning the  cost  of  rockwork,  that  it  would 
be    impossible    to    compute    anything    that 
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cal  slopes.  In  computing  the  quantities  of 
llic  cuts  all  have  been  reduced  to  solid  rock. 
The  haul  has  been  reduced  to  an  average  of 
300  ft.  The  diagram  shows  the  cost  of 
the  different  items  for  cuttings  running 
from  50  to  800  cu.  yds.  to  the  station  of 
100  ft.  The  width  of  the  roadbed  is  20 
ft.  Ditches  have  been  calculated  extra  and 
added  to  the  quantities  of  the  cuts. 

The  diagram  shows  the  reduction  in  cost 
per  cubic  yard  by  allowance  of  from  i  to 
3  ft.  below  grade  in  estimating  pay  quan- 
tities, and  indicates  that  a  fair  specification 
in  this  particular  country  should  have  al- 
lowed 3  ft.  below  grade  in  cuttings  running 
up  to  400  cu.  yds.  lor  station ;  2  ft.  in  cut- 
tings running  from  400  to  500  cu.  yds.  for 
station ;  and  I  ft.  in  heavier  cuttings. 

The  drilling  was,  as  the  diagram  shows, 
extremely  expensive.  The  average  work 
of  a  drill  gang,  2  strikers  and  i  drill  holder, 
was  only  14  ft.  per  day. 

In  order  to  ascertain  the  approximate 
depth  of  each  cut  in  feet,  divide  the  num- 
ber of  cubic  yards  per  station  by  80. 


Test 


Pits     and    Other    Holes    Bored 
with  an  Auger. 

A  tool  that  seems  to  have  a  great  field 
Df  usefulness  for  making  borings  for  test- 
ing earth  and  locating  rock  is  the  post  hole 
auger.  This  tool  should  not  be  confused 
with  the  post  hole  digger,  which  is  a  split 
handle  implement  or  else  a  circular  band  of 
iron   split  on   one   side   and    fastened   to   a 
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Diagram  Showing  Increasing  Cost  of   Rock  Excavation. 


would  do  under  all  circumstances.  The 
information  I  give  refers  only  to  the  par- 
ticular country  and  conditions  in  and  under 
which  I  made  my  observations.  The  dia- 
gram shows  the  average  cost  of  rock  exca- 
vation in  a  number  of  cuttings  on  two  rail- 
roads running  from  Parry  Sound  to  Sud- 
bury along  the  Georgian  Bay.  The  rock 
is  granite,  and  of  an  extra  hard  and  tough 
character.  All  drilling  was  done  by  hand 
and  all  haulage  with  teams  and  dragboats. 
Wages  were  $2  to  $2.25  per  day  for  labor 
and  $3.50  per  day  for  blacksmiths  and 
foremen.  Team  and  teamster  was  paid  $5 
per  day.  Neither  foremen  nor  laborers 
were  of  the  most  efficient  kind. 

One  railway  allowed  i  ft.  below  grade 
in  estimating  pay  yardage ;  the  other  al- 
lowed nothing.  Both  had  separate  classi- 
fication for  rock  taken  outside  the  theoreti- 


•Key  Harbor,  Ontario,  Canada. 


long  handle.  The  digger  is  operated  by  a 
man  driving  it  into  the  ground  with  some 
force.  The  auger  illustrated  in  the  cut  is 
worked  by  turning  it  from  side  to  side  at 
the  same  time  giving  it  some  downward 
pressure.  The  auger  like  the  digger  was 
originally  intended  for  digging  holes  for 
fence  posts,  but,  inasmuch  as  the  auger 
cuts  a  smooth  hole  of  the  diameter  of  the 
auger  and  not  such  a  ragged  hole  as  the 
digger,  the  auger  hole  can  be  driven  to  a 
much  greater  depth. 

The  handle  on  the  small  sizes  is  4  ft. 
long,  while  a  6-ft.  handle  is  used  on  the 
larger  sizes.  For  ordinary  purposes  these 
lengths  are  sufticient,  but  for  boring  test 
holes  the  handle  is  readily  lengthened  by 
attaching  additional  pipe  of  the  same  size 
as  the  handle.  This  pipe  can  be  taken  off 
and  put  on  in  lengths  as  the  auger  is  raised 
and  lowered  in  the  hole,  or  a  small  der- 
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rick  can  raise  it  in  sections  and  these  sec- 
tions be  uncoupled. 

.•\s  the  core  of  earth  that  the  auger  bores 
out  is  raised  to  the  surface,  samples  can  be 
taken  and  the  depth  recorded.  If  the 
ground  is  found  to  be  too  dry  to  dig  easily 
holes  can  be  punctured  in  the  pipe  near 
the  auger  and  by  turning  water  into  the 
pipe,  enough  moisture  can  be  obtained  at 
the  bottom  of  the  hole  to  help  the  digging 
and  compact  the  core  so  that  it  can  be 
brought  to  the  surface,  even  if  it  is  fine 
dry  sand. 

With  a  lo-in.  auger,  holes  35  ft  deep 
have  been  bored,  while  with  a  4  in.  auger 
a  depth  of  75  ft.  has  been  obtained. 
Where  a  large  number  of  shallow  holes, 
from  which  specimens  are  to  be  taken  are 
needed,  this  auger  should  give  excellent 
results. 

Wells  can  be  driven  in  the  same  manner 
that  the  test  hole?  are  put  down,  but  the 
hole  should  be  lined,  at  least  near  the  top, 
when  it  is  desired  to  use  it  for  a  well.  It  is 
stated  that  in  one  instance  two  men  sunk  a 
hole  16  ft.  deep  in  a  half  a  day.  With 
wages  at  $1.50  per  day  this  means  a  cost  of 
9.4  cts.  per  lineal  foot  of  hole.  This  ap- 
pears to  have  been  a  light  cost.  Naturally 
the  deeper  the  hole  the  slower  the  work, 
which  means  to  quickly  increase  the  cost 
per  lineal  foot. 

The  large  size  auger  has  been  used  for 


Post  Hole  Auger. 

digging  holes  for  telephone  poles,  the  base 
of  which  does  not  measure  more  than  13 
ins.  in  diameter.  Two  men  operate  it  for 
this  work,  and  holes  are  readily  put  down 
in  earth  to  a  depth  of  4  or  5  ft.  It  is  stated 
that  2  men  with  a  12-in.  auger  have  put 
down  50  holes,  5  ft.  deep,  in  one  day.  On 
the  wages  at  $1.50  for  10  hours  this  means 
only  a  cost  of  1.2  cts.  per  lineal  foot  of  hole 
dug,  6  cts.  per  hole  or  41  cts.  per  cubic  yard 
of  earth  excavated.  .K  smaller  size  auger 
can  be  used  to  dig  holes  for  anchors  needed 
for  the  telephone  poles. 

In  our  issue  of  Aug.  28,  1907.  page  133, 
the  cost  of  digging  post  holes  for  a  fence 
with  an  auger  is  given.  With  wages  at 
$1.50  per  10  hours,  84  holes  being  dug  with 
a  6-in.  auger,  the  cost  per  hole  was  i.S 
cts.,  or  .7  ct.  per  lineal  foot,  which  gives  a 
cost  of  98  cts.  per  cubic  yard. 

The  stj'le  of  auger  shown  in  the  cut  is 
manufactured  by  Iwan  Bros,  of  Streator, 
111.  It  is  made  of  nvo  steel  blades,  each 
blade  with  two  cutting  edges.  The  blades 
interlock  at  the  bottom  in  the  notches  made 
for  that  purpose,  thus  holding  the  dirt, 
which  is  released  by  rapping  the  flat  side  of 
the  blade  on  the  ground.  The  auger  is 
made  in  ten  sizes  from  3  ins.  to  14  ins. 
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Unclassified  and  General  Articles 


Note:  This  section  is  de\oted  to  methods  and  cost 
articles  o  n  construction  work  not  properly  coming 
under  any  of  the  preceding  classifications. 


The  Cost  of  Six  Tool  Houses. 

In  this  article  we  give  the  cost  in  detail 
of  building  six  frame  tool  houses  for  use 
on  railroads.  The  labor  was  performed  by 
company  forces.  The  costs  are  summarized 
so  as  to  allow  of  comparison  with  other 
cheap  structures,  like  those  that  have  ap- 
peared in  our  previous  issues  in  this  series 
of  articles.*  Lists  of  materials  and  prices 
are  given  as  well  as  w-ages.  The  cost  of 
lumber  was  very  low. 

Example  I:  Tool  House  8x12  ft.;  area 
96  sq.  ft. 

Weight :  Pounds. 

1,000  ft.  B.  M.  at  3,300  lbs 3,300 

iJ4  M.  shingles  at  150 188 

Hardware     50 

Total,    iM   tons 3,538 

Lumber : 

323  ft.  B.  M.  at  $9 $  2.91 

630  ft.  B.  M.  at  $1 1 6.93 

48  ft.  B.  M.  flooring,  $20 96 

i.ooi  ft.  B.  M.  total  at  $10.80  (av.).. $10.80 

i?4  M.  shingles  at  $1.80 $2.25 

Hardware : 

Bolts    $  .82 

3  lbs.  3d  nails,  $2.76 08 

10  lbs.  8d  nails,  $2.35 24 

5  lbs.  20d  nails,  $2.25 11 

1  gal.  paint 60 

2  pr.  8-in.  tie  hinges,  4  ct 08 

I  8-in.  hinge  hasp,  5  ct 05 

14  gross  i-in.  No.  10  screws,  14  ct 07 

I    Yale   padlock 43 

Total    $2.48 

Labor : 

Engineering     $  1.65 

.Building  house.  4.5   days,  carpenter, 

$2.50     11.25 

Total    $12.90 

This  includes  painting. 
Tools     $  .48 

SUMMARY. 

Materials :                                 Totals.  Pet. 

1,001  ft.  B.  M.  at  $10.80 $10.80  38.0 

Shingles     2.25  7.4 

Hardware    2.48  8.5 

Total   materials $15-53  53-9 

Labor : 

Engineering  ■ $  1.65  5.7 

Carpenter    11.25  38-9 

Total  labor $12.90  44.6 

Total  materials  and  labor $28.43  985 

Tools    48  1.5 

Freight     00  0.0 

Grand    total $28.91     loo.o 

Cost  per  sq.  ft.  Pet. 

Materials     $  .161  53.9 

Labor    134  44.6 

Tools    005  1.5 

Total     $  .300        loo.o 


•See  Engineering  Contracting  Oct.  9.  Sept. 
11.  and  Aug.  28.  for  costs  of  station  build- 
ings, section  houses  and  ice  liouses. 


It  will  be  noted  that  the  carpenter  labor, 
as  above  given,  cost  $11.25  per  i.ooo  ft.  B. 
M.  in  the  tool  house. 

Example  II :  Tool  house  12x14  ft.  and 
oil  house  10x32 ;  area  168  sq.  ft.  and  320  sq. 
ft.    Total  area  488  sq.  ft. 

Weight :  Pounds. 

Lumber  and  mill  work 13,700 

S'A  M.  shingles  at  150 825 

Hardware  and  paint 200 

Total  714  tons 14,725 

Lumber : 

416  ft.  B.  M.,  at  $9 $  3.74 

700  ft.  B.  M.,  at  $12 8.40 

1,360  ft.  B.  M..  at  ^.50 11.56 

1,100  ft.  B.  M.,  at  $12 13.20 

450  ft.  B.  M.,  at  $9 4.05 

4,026  total  at  $10.17  (av.) $40.95 

Mill  work : 
Battens    $  1.92 

1  door  frame  and  door 2.95 

2  window  frames  and  sash 5.90 

Total    $10.77 

SVz  M.  shingles  at  $1.45 $  7.98 

Hardware : 

100  lbs.  8d  nails $2.56 

20  lbs.  30d  nails  at  $2.46 49 

1  hasp 05 

2  hinges   and   hasps 10 

I  pair  butts 04 

20  lbs.  6d  nails  at  $2.66 53 

I  galv.  iron  chimney 1.04 

$4.81 
Paint : 

6  gal.  outside  body  paint,  75  cts $4S0 

I  gal.  outside  trim  paint 70 

14  gal.   turpentine 22 

'/i  gal.  Japan   dryer 20 

$5.62 
Labor: 

Building  tool  and  oil  house : 
Carpenters,  20  days,  at  $2.50 $50.00 

Putting  up  shelving: 

Carpenter,  4  dajs,  at  $2.50 10.00 

Painting,  helper,  i  day,  at  $1.75 1.75 

Total    labor $61.75 

Tools     $2.34 

SUMM.\RY. 

Materials :                                   Totals.  Pet. 

4.026  ft.  B.  M.  at  $10.17 $40.95  30.5 

Mill  work 10.77  8.0 

Shingles  7.98  5.9 

Hardware    4.81  3.5 

Paint     5.62  4.1 

Total  material $70.13  52.O 

Labor : 

Building  $  60.00  44.7 

Painting  1.75  1.3 

Total    labor $61.75  460 

Total  material  and  labor. $13 1.88  98.0 

Tools    2.34  2.0 

Freight 00  .0 

Grand    total $134.22    lOO.o 


Cost  per  sq.  ft.  Pet. 

Materials  $0,144      52.0 

Labor   0.126      46.0 

Tools    0.005        2.0 

Total     $0,275     lOo.o 

It  will  be  noted  that  the  labor  cost  about 
$15  per  M. 

It  is  noteworthy  in  this  instance  to  re- 
cord that  the  foreman  carpenter  on  this 
job  was  discharged  for  inefficiency,  owing 
to  the  high  cost  of  building  these  two 
sheds.  One  of  these  buildings  had  win- 
dow's in  it  and  shelving,  which  should  have 
made  the  labor  costs  higher  than  in  Exam- 
ple I,  where  neither  windows  nor  shelves 
were  used.  A  comparison  shows  that  the 
cost  per  square  foot  of  area  in  Example  II 
was  lower  than  in  all  the  cases  given  ex- 
cept Example  V.  The  cost  was  2"/^  cts. 
lower  than  Example  I,  i  ct.  of  which  was  in 
the  reduced  cost  of  labor.  This  makes  evi- 
dent the  fact  that  cost  data  and  their  analy- 
sis form  the  only  true  way  of  telling  of  the 
efficiency  of  workmen  and  methods,  pro- 
vided the  records  are  kept  honestly  and  in- 
telligently. 

Example  III:  Tool  house  8x12  ft.;  area 
96  sq.  ft. 

Weight :  Pounds. 
1,110  ft.  B.  M.  lumber  at  3,300 3,663 

1  1/5  M.  shingles  at  150 180 

Hardw-are  and   paint 50 

Total,    2   tons 3.893 

Lumber : 

758  ft.  B.  M.  at  $10.50 $  7.95 

352  ft.  B.  M.  at  $7.50 2.64 

1,110  ft.  B.  M.  total  at  $9.54  (av.) ..  .$10.59 

1,200  shingles  at  $1.90 $228 

Hardware : 

3-in.    bolts $1.60 

5  lbs.  2od  nails  at  $2 10 

5  lbs.  8d  nails  at  $2.10 11 

10  lbs.  lod  nails  at  $2.05 20 

Total    $2.01 

Paint : 

2  gal.  outside  body  paint  at  60  cts 1.20 

Labor : 

Loading  material  for  tool  house : 

Carpenter  1  day  at  $2.50 $  2.50 

Erecting  tool  house: 

Carpenter  2  days  at  $2.50 5.00 

Helper  6  days  at  $2 12.00 

Total    $19.00 

This  includes  painting. 
Tools   $1.57 

SUMM.\RY. 

Materials :                                 Totals.  Pet. 

I.I  10  ft   B.  M.  at  $9.54 $10.59  28.8 

1,200  shingles  at  $1.90 2.28  6.2 

Hardware    2.01  5.5 

Paint  1.20  3.3 

Total  material $16.08      43.8 

Labor   $19.00      51.9 

Total  materials  and  labor. $35.08      95.7 

Tools    1.57        4.3 

Freight  0.00        0.0 

Grand    total $36.65     lOO.o 

Cost  per  sq.  ft.  Pet. 

Materials     $0,167      43.8 

Labor    0.198      51.9 

Tools    0.016        4.3 

Total     0.381     loo.o 
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ll  will  be  noted  tlmt  tlic  labor  co.st  lu-.iriy 
$17.50  per  M.,  which  is  excessive. 

Kxcmplc  IV:  Tool  house  8.XI2  ft.;  area 
96  sq.  ft. 

Weight :  Pounds. 

1,247  ft.  B.  M.  at  3.300  lbs 4.1 15 

1%  M.  shingles  at  150 187 

Hardware  and  paint 65 

Total.   2   tons 4367 

Lumber : 

v-7  ft.  B.  M.  at  $7 $404 

180  ft.  B.  M.  at  $7-  •  • 1-26 

490  ft.  B.  M.  at  $8 392 

1,247  ft-  B.  M.  total  at  $740  (av.) $922 

I'A  M.  shingles  at  $1.50 $187 

Hardware : 

10  lbs.  2od  nails  at  $2.46 $   25 

20  lbs.  8d  nails  at  $2.56 51 

5  lbs.  3d  nails  at  $2.91 15 

2  prs.  hinges 12 

I   hasp 05 

I   padlock 16 

Total    $1-24 

Paint : 
4y2  gals,  outside  body  paint  at  75  cts.$3.38 
yi  gal.  boiled  oil  at  70  cts 35 

Total    $373 

Labor : 

Carpenter  3  days  at  $2.50 $  7-50 

Carpenter  i  day  at  $2.25 2.25 

Helper  i  day  at  $i.7S i-75 

Painting,  helper  I  day  at  $1.75 i.7S 

Total    $13-25 

Tools   95 

SUMMARY. 

Materials :                                 Totals.  Pet. 

1,247  ft-  B.  M.  at  $-.40 $  9-22  30.4 

l]4   M.  shingles  at  $i-50 1.87  6.1 

Hardware   1-24  4-i 

Paint     3-73  12-3 

Total  materials $16.06  52.9 

Labor : 

Building    $ii-50  380 

Painting     i  -75  5-7 

Total    labor S13-25  43-7 

Total  material  and  labor.  .$29.31  96.6 

Tools    95  3-4 

Freight    00  0.0 

Grand    total $30.26    loo.o 

Cost  per  sq.  yd.  Pet. 

Materials     $0,167      529 

Labor   0.138      43.7 

Tools    o.ooi        3.4 

Total     $0,306     lOO.o 

It  will  be  noted  that  the  labor  cost  $10.50 
per  M. 

Example  V:     Double  tool   house   12x30 
ft. ;  area  360  sq.  ft. 
Weight :  Pounds. 

2.606  ft.  B.  M.  at  3,300  lbs 11.365 

31/.  M.  shingles  at  150  lbs 525 

Hardware     75 

Total,  6  tons 11,965 

Lumber : 

1,019  ft.  B.  M.  at  $8 $  8.1S 

708  ft.  B.  M.,  s.  I  s.,  at  $8.50 6.02 

879  ft.  B.  M.  at  $8 703 

288  ft.  B.  M.  at  $8.50 2.45 

2^2  ft.  B.  M.  at  $8 1-86 

318  ft.  B..  M.  at  $4 127 

3.444  ft.  B.  M.  total  at  $7-77  (av.)  . .  .$26.78 

S'A  M.  shingles  at  $1.40 $4  90 

Hardware: 

20  lbs.  4d  nails  at  $3  80 $  .76 

6  lbs.  20d  nails  at  $3  50 21 


8  lbs.  8d  nails  at  $3.60 29 

24  lbs.  lod  nails  at  $355 85 

6  lbs.  30d  nails  at  $3.50 21 

4  pairs  hinges 48 

2   pairs   hasps 14 

2   Yale   padlocks 88 

Total    $3-82 

Labor : 

Carpenter  12.1  davs  at  $2.50 $3025 

Tools  2.21 

Freight     7^ 

SU.MMARY. 

Materials :                                 Totals.  Pet. 

3,444  ft.  B.  M.  at  %7-77 $26.78  39-0 

Shingles  S'A  M.  at  $1.40 4-90  7-2 

Hardware    3-82  5-6 

Total    materials $35-50      51.7 

Labor   $3025      43.8 

Total  materials  and  labor. $65.75      95.5 

Tools    2.21        3.3 

Freight    "6        12 

Grand    total $68.72     lOO.o 

Cost  per  sq.  ft.  Pet. 

Materials     $0,098      51.7 

Labor    0.084      43-8 

Tools    0.007        3-3 

Freight     0.002         1.2 

Total     $0,191     lOO.o 

It  will  be  noted  that  the  labor  cost  $8.60 
per  M. 

Example  VI:     Tool  house  8x12  ft.;  area 
96  ft. 

Weight :  Pounds. 

1,247  ft-  B.  M.  at  3.300  lbs 4.115 

1 14  M.  shingles  at  150 187 

Hardware     60 

Total.  2  tons 4.362 

Lumber : 

577  ft.  B.  M.  at  $7 $4-04 

180  ft.  B.  M.  at  $7 1-26 

490  ft.  B.  M.  at  $8 3-92 

1,247  ft-  B.  M.  total  at  $7.39  (av.) . ..  .$922 

l'<t  M.  shingles  at  $1.50 $1-87 

Hardware: 

Bolts    $  -42 

10  lbs.  2od  nails  at  $2.46 25 

20  lbs.  8d  nails  at  $2.56 51 

5  lbs.  3d  nails  at  $2.91 15 

2   pairs   hinges 12 

I   hasp 05 

I   padlock 16 

Total    $1-66 

Pa'"t: 
254  gals,  outside  body  pamt  at  75  cts.  .?i.N5 
Yi  gal.  oil  at  70  cts 35 

$2.23 
Labor : 

Carpenter  6.3  days  at  $2.50 $i5-73 

Carpenter  i  day  at  $2.25 2.25 

Helper  2.5  days  at  $i.7S ■     4-37 

Total $22-37 

Tools     92 

SUMMARY. 

Materials :                                 Totals.  Pet. 

1,247  ft-  B.  M.  at  $7.39 $  9  22  24.0 

i'4  M.  shingles  at  $1.50 I-87  4-9 

Hardware    I-66  4-3 

Paint -     2.23  5-9 

Total  materials $1498      39-i 

Labor    ■  22.37      58-4 

Total  materials  and  labor. $37-35      97-5 

Tools    92        2.5 

Freight     00        00 

Grand    total $3827     lOO.o 


Cost  per  sq.  ft.  Pet 

Materials    $0,156      39.1 

Labor    0.233      58.4 

Tools    O.OOI        2.5 

Total     $0,390    lOo.o 

It  will  be  noted  that  the  labor  cost  $18 
per  M.,  which  is  excessive. 

A  number  of  these  tool  houses  were  8x12, 
giving  96  sq.  ft.  of  area  m  the  building  and 
needing  for  their  construction  a  little  more 
than  a  thousand  feet  of  lumber.  Their 
cost  ran  from  $28  to  $38.  A  comparison  of 
these  buildings  with  the  cost  of  building  a 
large  number  of  shacks  for  camps  in  build- 
ing railroads  in  the  south  will  be  of  inter- 
est. These  camps  were  built  by  one  of  the 
editors  of  this  journal. 

They  were  about  10x10,  and  had  a  slanting 
roof.  A  door  made  from  boards  was  used 
in  it,  and  a  sHding  board  window  was  put 
in  one  side.  A  bunk  was  also  built  in  it, 
but  there  was  no  floor.  A  thousand  feet 
of  lumber  was  used  in  building  the  shack. 
The  roof  was  covered  with  tar  paper,  and 
strap  hinges,  hasp  and  padlock  were  used 
on  the  door.  The  lumber  on  a  large  num- 
ber built  in  Tennessee  cost  $10  per  M. ;  the 
tar  paper,  nails  and  hardware  cost  $2,  mak- 
ing a  cost  of  materials  of  $12.  Carpenters 
were  paid  $3.50  per  day  and  3  carpenters 
completed  a  building  in  a  day,  making  a 
cost  of  about  $10  for  labor,  or  a  total  cost 
of  $22  per  shack. 

A  comparison  with  the  tool  houses  shows 
that  if  paint  and  shingles  had  been  used 
these  shacks  would  have  cost  a  few  dollars 
more  for  materials  and  slightly  raised  the 
cost  of  labor ;  but  wages  paid  by  the  con- 
tractor on  the  shacks  were  $1  per  day  high- 
er, which  about  offsets  the  increased  cost 
of  materials. 

^\■e  have  pointed  out  before  that  a  con- 
tractor who  pays  $3.50  a  day  for  carpenters 
will  usually  get  more  work  for  the  money 
than  will  a  railroad  company  that  pays 
$2.50  to  its  carpenters.  A  comparison  of 
the  cost  of  labor  per  square  foot  as  listed 
above  with  10  cts.  per  square  foot  as  paid 
for  these  shacks  shows  plainly  that  this  is 
true. 

Time  of  Freight  Cars  Lost  in  the 
Repair  Shop. 
The  number  of  freight  cars  constantly  in 
repair  shops  was  5  per  cent  of  the  total 
number  for  the  three  months  ending  March 
31,  according  to  Statistical  Bulletin  No.  4 
of  the  American  Railway  Association.  For 
the  previous  quarter  the  percentage  was  S'A 
per  cent.  Each  car  averaged  23;'2  miles 
traveled  per  day.  The  above  figures  are 
based  upon  averages  of  almost  two  million 
freight  cars.  In  Group  IV  (Virginia,  West 
Virginia,  North  and  South  Carolina)  there 
were  124.000  cars,  7  per  cent  of  which  were 
in  the  repair  shop  at  any  one  time.  This 
group  made  the  poorest  showing  of  all. 

Estimates  submitted  to  the  Board  of 
Estimate  and  Apportionment  of  New  York 
City  show  that  $140,000,000  will  be  required 
to  run  the  various  city  departments  during 
1908. 
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Methods  and  Costs;  Some  Old;  Some 
New. 
Straightening  a  Standpipe.— A  stand- 
pipe,  22x100  ft.  high,  soon  after  it  was 
completed,  was  found  to  lean  about  30 
ins.  at  the  top.  The  foundation  of  the 
tower  consisted  of  a  concrete  pier  22  ft. 
in  diameter  at  the  top,  25  ft.  in  diameter 
at  the  base  and  8  ft.  deep.  This  pier 
rested  upon  a  clay  soil,  hard  and  uniform 
in  character.  The  cause  of  the  leaning 
was  unequal  settlement  of  this  founda- 
tion. When  this  settlement  was  discov- 
ered the  water  was  at  once  let  out  of 
the  standpipe  and  steps  taken  to 
straighten  it.  To  do  this  an  excavation 
3  ft.  wide  was  carried  down  the  depth 
of  the  foundation  and  entirely  round  it. 
Four  concrete  piers,  6  ft.  long,  project- 
ing 3  ft.  under  the  old  foundation  were 
then  put  in.  These  piers  were  3  ft. 
wide  on  the  bottom,  2  ft.  wide  on  the 
top  and  3  ft.  deep.  When  they  were 
in  place,  the  soil  under  the  old  founda- 
tion was  bored  out  and  the  monolithic 
foundation  allowed  to  settle  down  on 
the  piers,  from  which  the  standpipe  was 
easily  gotten  back  into  a  vertical  posi- 
tion. A  rubble  masonry  footing,  3  ft. 
deep,  extending  for  3  ft.  under  the  old 
foundation,  was  then  put  in  between  the 
piers. 


Labor  Cost  cf  Moving  a  Frame  Dwell- 
ing House. — This  building  was  moved  at 
Secaucus,  N.  J.,  during  the  month  of 
July,  1906,  under  contract,  to  make  room 
for  freight  yard  extensions.  The  house 
(weighing  about  50  tons)  was  30  ft. 
square,  two  stories  in  height,  with  a 
one-story  extension  in  the  rear  12x18 
ft.,  all  resting  upon  brick  piers  standing 
2  ft.  above  level  of  ground.  The  build- 
ing was  first  raised  about  14  ins.  with 
jack  screws  and  blocking.  Several  long 
12-in.xl2-in.  timbers  were  then  placed 
under  the  joists  lengthwise  and  cross- 
wise, all  properly  cleated  and  fastened, 
care  being  taken  to  support  the  two 
chimneys.  The  movement  was  accom- 
plished with  windlass,  team,  driver  and 
about  1,000  ft.  of  2-in.  manilla  rope 
passed  through  the  blocks,  the  building 
sliding  forward  upon  greased  supports 
of  way  of  long  timbers  blocked  up  to  the 
proper  height.  It  was  moved  forward  a 
distance  of  115  ft.,  then  turned  about 
90  degrees  and  pulled  backward  a  dis- 
tance of  435  ft.  to  its  new  location,  mak- 
ing a  total  distance  traveled  of  548  ft. 

During  the  moving  the  force  was  kept 
busy  greasing  timbers  with  soap  and 
carrying  blocking  forward.  At  intervals 
the  moving  was  stopped,  the  team  de- 
tached from  the  windlass  and  used  to 
haul  the  long  timbers  ahead.  In  mov- 
ing it  was  necessary  to  cross  over  two 
roads  and  pass  under  three  lines  of  light 
and  telephone  wires.  Men  were  sta- 
tioned upon  the  top  of  the  house  to  lift 
the   wires   over   the   roof   and   chimnevs. 


Previous  to  moving,  the  building  was 
strengthened  to  prevent  racking,  by 
placing  several  temporary  bents  in 
rooms  on  first  floor.  The  only  damage 
occurred  from  plaster  cracking  around 
chimneys,  and  this  was  slight.  The  ten- 
ants occupied  house  during  moving 
period. 

Wages  for  laborers  were  $2.00  per 
day,  hours  from  7  a.  m.  to  6  p.  m.,  and 
half  days  on  Saturday,  for  which  they 
received  a  full  day's  pay.  The  foreman 
received  $3.50  per  day,  utility  man  $3.00 
per  day,  night  watchman  $2.00  per  day. 
Teams  were  paid  at  the  rate  of  $1.50 
per  day  and  75  cts.  per  day  was  paid 
for  a  horse.  During  the  moving  drivers 
worked  as  laborers. 

The  actual  labor  cost  is  divided  as  fol- 
lows: 

Per   Cent. 
Hauling     blocking,     lumber 

and     tools     (9     miles     for 

round    trip) $27.00      9.1 

Placing  and    removing  block- 
ing  timbers,    raising     and 

lowering  before    and  after 

moving    102.00     34.5 

Moving  building  (548  ft)  . . .    166.75     56.4 

Total    moving $295.75  100.0 

The  time  occupied  in  doing  the  work 
including  the  time  lost  for  Sundays,  holi- 
days and  rain  was  24  days.  Actual  num- 
ber of  days  worked  was  16.  The  total 
cost  of  this  moving  to  contractor  was 
$357.50,  the  extra  $61.75  (added  to 
$295.75)  being  wages  paid  to  foreman, 
2  drivers  and  watchman  for  Sundays, 
holidays  and  days  lost  on  account  of 
rain. 

For  the  above  information  we  are  in- 
debted to  Mr.  A.  L.  Moorshead,  C.  E. 


Searching  Out  and  Repairing  Reser- 
voir Leak. — A  leak  which  had  been  in 
existence  over  25  years,  in  the  Hope  res- 
ervoir at  Providence,  R.  I.,  was  repaired 
last  year.  The  method  of  searching  out 
the  source  of  the  leak  and  repairing  it 
was  described  in  the  last  annual  report 
of  the  City  Engineer,  Otis  F.  Clapp. 
The  water  from  the  leak  appeared  at 
the  foot  of  the  bank  on  the  west  side 
of  the  reservoir,  and  had  been  taken  care 
of  by  a  pipe  well  from  which  it  was  dis- 
charged into  a  sewer.  Last  May  the 
water  was  drawn  oflf  for  cleaning  the 
reservoir,  and  advantage  was  taken  of 
the  fact  to  discover  the  source  of  the 
leak.  When  the  water  had  been  drawn 
down  so  that  there  was  a  head  of  about 
1  ft.  on  the  discharge,  work  was  com- 
menced, tracing  the  course  of  the  leak 
back  to  its  source.  A  water  channel 
was  at  once  found,  measuring  from  2  to 
4  ins.  high  and  from  4  to  8  ins.  wide, 
and  nearly  level.  This  was  followed 
some  54  ft.  in  open  trench  and  then  tun- 
neling was  commenced.  At  a  point 
about   under   the   outer  top   edge  of  the 


embankment  it  was  found  that  the  chan- 
nel divided  and  ran  in  nearly  opposite 
directions.  Colored  water  was  then 
forced  back  into  the  reservoir  by  way  of 
each  of  the  two  routes,  the  color  appear- 
ing at  the  same  point  on  the  surface  of 
the  water  in  the  reservoir,  showing  that 
both  routes  had  the  same  source.  The 
reservoir  was  then  emptied  and  cleaned 
and  the  tunneling  continued  by  way  of 
both  branches.  The  stone  slope  was 
taken  down  where  the  colored  water  had 
appeared,  and  a  hole  several  inches  in 
diameter  was  found  which  went  back 
into  the  bank  several  feet  and  then 
branched  and  ran  in  opposite  directions. 
The  tunneling  was  prosecuted  until  the 
lines  met,  every  effort  being  made  to 
find  any  side  openings  that  might  lead 
away;  a  few  of  these  were  found  and 
followed  to  the  end.  The  material  of 
the  embankment  was  found  to  be  hard 
and  in  the  best  of  condition,  only  a 
few  soft  places  being  discovered,  and 
these,  all  near  the  water  course,  were 
completely  removed.  The  tunnel  was 
about  4  ft.  high  and  2^  ft.  wide  and 
measured  251  lin.  ft.  in  length.  In  ad- 
dition there  was  the  54  ft.  of  open  cut. 
The  water  course  in  the  embankment 
measured  359  lin.  ft.  In  making  the  re- 
pairs that  portion  of  the  bank  lying 
over  the  tunnel  excavation  was  taken 
out  and  the  embankment  rebuilt.  The 
water  channel  was  found  to  have  been 
about  on  the  surface  of  the  original 
soil,  or  where  the  artificial  work  in 
building  the  embankment  was  begun. 
In  repairing  the  precaution  was  taken 
to  go  down  lower  in  the  line  of  the  core 
wall,  finding  rock  from  2  to  5  ft.  below 
where  the  embankment  had  been  started 
before,  and  filling  in  with  concrete.  The 
excavation  was  then  refilled  with  great 
care,  some  three  car  loads  of  Barrington 
clay  being  added  to  the  soil  taken  out 
before  replacing. 


According  to  statistics  gathered  by  the 
.•\rchiv  fiir  Eisenbahnwesen  of  Berlin,  at 
the  end  of  1905,  the  railways  in  operation 
throughout  the  world  totaled  562,783  miles 
in  length  and  represented  a  construction 
capital  of  more  than  $40,000,000,000. 


Recent  acts  of  Parliament  authorize  the 
construction  of  some  200  additional  miles 
of  railway  in  the  United  Kingdom,  in- 
volving an  outlay  exceeding  $50,000,000. 
The  authorized  constructions  include  rail- 
way extensions  in  the  Midlands  and  other 
parts  of  the  kingdom,  and  various  dock  im- 
provements at  railway  termini.  The  chief 
item  is  a  projected  railway  in  Ireland  over 
100  miles  long,  terminating  on  the  west 
coast,  and  forming  a  link  in  a  future  route 
between  England  and  Canada  by  rail  across 
Ireland  and  by  a  direct  steamship  line  from 
Blacksod  Bay. 
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Catalogs  Worth  Having. 
Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  If  anything 
not  described  in  our  columns  is  wanted  tell 
us  its  name,  otherwise  just  send  us  the 
numbers  of  the  catalogs  wanted,  with  your 
name,  on  a  postal  card,  and  we  will  for- 
ward the  request  to  the  manufacturers,  thus 
enabling  us  to  give  them  indisputable  proof 
that  our  readers  are  interested  in  their 
products.  You  will  confer  a  favor  on  us, 
therefore,  if  yoa  will  order  your  catalogs 
through  us. 

No.  0420.  Concrete  Block  Machines.— The 
Abbe.v-Dodge-Brooks  Concrete  Company, 
Newark,   N.   J. 

This  company  manufactures  a  concrete 
block  machine  and  also  a  machine  for  mak- 
ing concrete  bricks.  These  machines  are 
lllustiated  and  described  briefly  and  the  ad- 
vantages of  each  are  stated.  The  company 
also  manufactures  molds  for  columns,  balus- 
ters,  and   other   ornamental  objects. 

No.  0-121.  Tobin  Bronze. — Ansonla  Brass  & 
Copper  Co.,  New  York,   N.  Y, 

The  physical  properties  of  Tobin  Bronze 
are  briefly  described  In  this  pamphlet.  This 
descriptive  matter  Is  followed  bn.-  records  of 
a  number  of  tests  made  on  samples  of  Tobin 
Bronze.  There  are  also  a  number  of  testi- 
monial letters  from  firms  who  have  used  the 
material. 

No.  0-122.  Gas  Producers. — ^Wile  Power  Gas 
Co..    Rochester,    N.    T. 

The  gas  producer  described  and  illustrat- 
ed In  this  catalog  is  a  suction  gas  producer. 
The  pamphlet  tells  what  producer  gas  is  and 
how  suction  producer  gas  is  made.  .  The 
Wile  producer  Is  then  described  in  very  com- 
plete detail,  line  drawings  being  given  of  the 
several  parts  and  the  method  of  operation 
being  full.v  explained.  The  pamphlet  also 
contains  a  complete  speclflcation  for  these 
producers  and  shows  Illustrations  of  sev- 
eral producer  gas   engine  plants. 

No.  0423.  Stone  Crushing  Machinery. — 
Allis-Chalmers   Co..   Milwaukee,   Wis. 

One  of  these  two  pamphlets  describes  and 
Illustrates  the  construction  of  the  Gates 
Crusher.  The  other  pamphlet  shows  pic- 
tures and  describes  the  construction  of  a 
large  number  of  stone  and  ore  crushing 
plants.  These  plants  are  shown  by  means 
of  line  drawings,  and  altogether  furnish  a 
really  valuable  set  of  plans  for  the  use  of 
the  engineer  and   contractor. 

No.  0424.  Graphite  Paint. — Detroit  Gra- 
phite Mfg.  Co.,  Detroit,   Mich. 

This  pamphlet  contains  a  collection  of 
handsome  half-tones  of  bridges  and  viaducts 
which  have  been  painted  with  superior 
graphite  paint,  .\mong  the  bridges  pictured 
is  the  Victoria  Jubilee  bridge  across  the  St. 
Lawrence  River  at  Montreal,  Canada,  which 
now  that  the  Quebec  bridge  has  fallen  ranks 
as  the  most  pretentious  bridge  structure  of 
eastern  Canada. 

No.  0425.  Dredg:ng  Contractors. — North 
American  Dredging  Co.,   San  Francisco,  CaU 

This  pamphlet  shows  a  number  of  pictures 
of  the  dredges  owned  and  operated  bv  the 
company  named.  The  company  contracts  for 
all  kinds  of  dred.ging  work  and  will  under- 
take to  deliver  earth  through  a  pipe  line  2 
miles  long  and  to  an  elevation  20  ft.  above 
water  line.  The  hydraulic  dredges  "Atlan- 
tic" and  "Pacific"  as  shown  are  particularly 
handsome   machines. 

No.  0426.  Machine  Tools.— The  Fairbanks 
Co.,  New  York  and  Chicago. 

This  cloth  bound  book  contains  613  pages 
and  Is  one  of  the  most  complete  catalogs  of 
machine  tools  that  we  have  ever  seen.  The 
Idea  in  getting  up  the  book  has  not  been  to 
oxplolt  or  explain  any  particular  line  or 
kind  of  machine  tools  but  to  catalog  bv  pic- 
ture, specification  and  description  all  "kinds 
of  standard  tools  for  both  metal  and  wood 
working.  As  a  reference  and  order  book  for 
the  machine  shop  it  Is  Invaluable.  A  com- 
plete Index  enables  quick  reference  to  any 
class  of  tools. 

No.  0427.  OH  Engines.— De  La  Vergne 
Machine  Co.,  New  York.  N.   Y. 

This  circular  Illustrates  and  describes  in 
some  detail  the  above  named  company's  two- 
cycle  oil  engine.  This  machine  has  been 
devised  for  power  iisors  who  desire  engines 
of  small  size  and  moderate  price  to  bum 
kerosene  or  distillates  of  moderate  cost;  It  Is 
not  a  gasoline  engine.  The  machine  Is  an 
Interesting  one  and  deserves  attention  bv 
contractors. 


No.  0428.  Reinforcing  Metals. — Trussed 
Concrete  Steel  Co.,   DL-tniH  .Mli-h. 

The  three  circulars  describe  and  give 
tables  of  bar  spacing  and  slab  tables  for 
Kahn  trussed  bar,  eup  bar  and  rib  metal  re- 
Infiiri-i-nii-nt.      Tlii-y    are    worlli    .s.-. -living. 

No.  04211.  Conveying  and  Transmission  Ma- 
chinery.— Slcpliuiis-Adamsoii  Mfg.  Co.,  Au- 
rora,   111. 

This  set  of  bulletins,  one  of  which  Is  pub- 
lished every  month,  gives  some  excellent 
discussions  and  tabular  matter  relating  to 
conveying  and  tiaiisnilsslon  machinery  of 
various  kinds  and  for  various  purposes.  The 
reader  interosliHi  in  such  maehliu-ry  sliould 
apply  to  be  put  on  the  mailing  list  for  this 
bulletin. 

No.  0430.  Concrete  Barrows  and  Carts. 
Sterling  Wheelbarrow  Co.,  Milwaukee,  Wis. 

This  pamphlet  is  devoted  especially  to  the 
barrows  and  carts  which  this  company 
makes  for  handling  concrete.  There  are  all- 
metal  and  also  wooden  frame  barrows.  The 
carts  are  u'/i  and  ''A  cut.  ft.  capacity 
and  are  provided  with  legs  which  permit 
them  to  stand  filled  without  holding.  This 
line  of  carts  and  barrows  Is  well  worth 
looking   into   by   concrete  workers. 

No.  U431.  Concrete  Separators  for  Wall 
Forms. — Abbey-Dodge-Brooks  Concrete  Co., 
Newark,    N.   J. 

This  pamphlet  Illustrates  a  hollow  concrete 
separator  Intended  to  be  used  in  place  of 
wood  or  gas  pipe  separators  in  form  work 
for  walls.  The  separator  Is  slipped  over  the 
bolt  connecting  the  two  sides  of  the  form, 
holding  the  sides  apart  and  at  the  same  time 
permitting  the  bolt  to  be  withdrawn  easily 
when  the  forms  are  removed.  For  molding 
holes  in  floor  slabs  a  hollow  concrete  sleeve 
is  made  which  is  held  upright  on  the  slab 
lagging  by  a  nail  which  is  removed  after 
connecting,  leaving  the  sleeve  with  Its  center 
hole  embedded   in    the   concrete. 

No.  0432.  "The  Drill  Hole."  The  Cyclone 
Drill    Co.,    Orrville,    Ohio. 

This  Is  the  name  of  a  monthly  bulletin 
that  is  being  issued  by  the  company  named 
to  illustrate  and  explain  the  use  of  core 
drills  and  methods'  of  doing  core  drill- 
ing work.  The  bulletins  so  far  Issued  con- 
tain much  Interesting  matter  and  those  in- 
terested will  do  well  to  be  Included  on.  the 
mailing  list. 

No.  0433.  Tape  Splice.  Clinton  B.  Alexan- 
der, Clearfield,  Pa. 

This  circular  Illustrates  a  simple  and  ef- 
fective device  for  splicing  steel  tapes  in  the 
field.  The  splice  can  be  applied  with  no 
other  tool  than  a  jack  knife,  does  not  injure 
the  tape  for  future  permanent  repair  and 
Is  cheap  and  so  small  that  several  can  be 
carried   in   the  vest   pocket. 


Personals. 

Mr.  Z.  E.  Sevlson  has  been  appointed  As- 
sistant City  Engineer  of  Cheyenne,   Wyo. 

Mr.  F,  J.  Marshall  has  been  appointed 
County  Highway  Engineer  of  Green  County, 
Missouri. 

George  Frederick  Bodley,  one  of  the  most 
eminent  architects  of  Great  Britain  died  re- 
cently In   London, 

Mr.  B.  W.  Hicks  has  been  appointed  Chief 
Engineer  of  the  Wisconsin  &  Michigan  Ry., 
with    headquarters  at    Peshtigo,    Wis. 

Mr.  Edmund  P.  Van  Hoesen  has  been  ap- 
pointed Chief  Engineer  of  the  Tonopah  & 
Goldfleld  R.  R.,  with  headquarters  at  Tono- 
pah, Nev. 

Mr.  W.  J.  Young  has  resigned  his  posi- 
tion as  Chief  Engineer  of  the  Lehigh  &  New- 
England  R.  R..  and  will  engage  in  business 
at   Martins   Creek.   Pa. 

Mr.  Oscar  P.  Wodack  has  been  placed  In 
charge  of  the  office  and  warerooms  of  the 
Cincinnati  Electrical  Tool  Co.'s  office,  recent- 
ly opened  at  18th  and  Rockw-ell  Sts.,  Chi- 
cago, 111. 

Mr.  Dan  McDermott,  for  the  past  16  years 
Superintendent  of  the  Arizona  Canal  for  the 
Arizona  Water  Co.,  has  resigned  that  posi- 
tion and  will  devote  all  his  time  to  liis  ranch 
near   Phoenix,   Ariz. 

Mr.  H.  Hobart  Porter  of  Sanderson  & 
Porter,  Engineers,  !)2  William  St.,  New  York 
City,  has  been  appointed  Consultin.g  Engi- 
neer for  the  Interborough  Metropolitan  Co,, 
of  New  York  City. 

Mr.  .Tohn  O'Neill  has  resigned  his  position 
as  Track  Elevation  Expert  of  the  City  of 
Chicago.  According  to  press  reports  Mr. 
Walter  ,T.  Raymer,  at  present  City  Purchas- 
ing Agent,  will  succeed  Mr,   O'Neill, 


Charles  E.  Hcqucmbourg.  M.  Am.  Soc.  C. 
E.,  of  Dunkirk,  N.  Y.,  died  suddenly  last 
week,  at  his  home  In  that  place.  Mr. 
lle(|uonibourg  was  at  one  time  mayor  of 
Dunkirk  and  was  a  well  known  civil  engi- 
neer. 

Capt.  H.  W.  Stickle,  U.  S.  Corps  of  En- 
gineers, heretofore  on  duty  at  West  Point, 
N.  Y..  as  assistant  to  the  officer  In  charge 
of  construction,  has  been  ordered  to  Culebra. 
Canal  Zone,  for  duly  in  connection  with  the 
ciinstructlon  of  the  Galun  Locks. 

Mr.  John  H.  Barrett,  for  some  time  engl- 
ncer  of  <-onslructu:)n  on  the  New  Castle,  But- 
ler &  Pittsburg  Street  Ry..  at  New  Castle, 
Pa.,  has  resigned  his  position  and  has  gone 
to  Baker  City,  Ore.,  where  he  has  accepted 
a    position   with  a  mining  company. 

Mr.  R.  S.  Clemraons.  formerly  Manager  of 
the  Engineering  Department  of  Dodge  & 
Da.v,  of  Philadelphia,  Pa.,  has  become  as- 
sociated with  the  Ley  Construction  Co..  as 
Southern  Manager..  He  will  have  charge  of 
ail  that  company's  business  south  of  Balti- 
more. 

Mr.  J.  M.  Floesch,  M.  Am.  Soc.  C.  R,  has 
resigned  his  position  as  Chief  Engineer  of 
the  Buffalo,  Rochester  &  Pittsburg  Ry.,  and 
will  be  associated  with  a  construction  com- 
pany that  has  a  contract  for  building  a  large 
portion  of  the  Grand  Trunk  Pacific  in  Can- 
ada. 

Mr.  C,  K.  Koppes  has  resigned  his  posi- 
tion as  Assistant  Engineer  of  the  Chicago, 
Milwaukee  &  St.  Paul  Ry.,  with  headquar- 
ters at  Milwaukee.  Wis.,  in  order  to  accept 
the  appointment  of  Resident  Engineer  of 
the  Cleveland  Short  Line  Ry.,  with  head- 
quarters at  Cleveland,,   O. 

Jonathan  Wainwright.  President  of  the 
Drake  &  Stratton  Co.,  Contractors,  of  Phil- 
adelphia, Pa.,  died  Oct.  17,  at  his  summer 
home,  at  Ogdensburg,  N.  Y.  Mr.  Wainwright 
had  been  ill  for  several  months  and  left  his 
home  in  Philadelphia  early  in  June  to  travel 
for  his  health.     He  was  57  years  old. 

Prof.  Louis  Erhart  Reber,  Dean  of  the 
School  of  Engineering,  at  Pennsylvania  State 
College,  and  Professor  of  Mechanical  En- 
gineering In  that  Institution  for  the  past 
20  years,  has  been  appointed  Director  of  the 
University  Extension  and  Correspondence 
Study  of  the  University  of  Wisconsin. 

The  Southwestern  Bridge  Co.,  of  Joplln, 
Mo.,  has  opened  contracting  offices  as  fol- 
lows: S06  Wilson  Bldg..  Dallas.  Tex.,  Mr. 
J.  I.  Boggs.  Contracting  Engineer;  317  Cul- 
bertson  Bldg.,  Oklahoma  City.  Okla..  Mr.  R. 
X.  Basford,  Contracting  Engineer;  726 
Symes  Bldg.,  Denver.  Colo.,  Mr.  George  A. 
Sears,    Contracting   Engineer. 

Mr.  Franklyn  B.  Ware,  of  New  York  City, 
has  been  appointed  State  Architect  of  New 
York,  to  fill  the  vacancy  caused  by  the 
death  of  Geo.  D.  Heins.  Mr.  Ware  was 
graduated  from  the  Architectural  course  at 
Columbia  University  in  1S94  and  in  1S96 
became  a  member  of  the  firm  of  J.  E.  Ware 
&  Sons,  Architects,  of  New  York. 

The  following  appointments  to  the  posi- 
tion of  Resident  Engineer  have  been  made 
by  Frederick  W.  Skene.  State  Engineer  of 
New  York:  C.  F.  Chlsm,  E.  J.  Pickwick, 
W.  H.  Van  NIe,  T.  R.  Ripley,  F.  J.  Wagner, 
C.  A.  Ingersoll.  T.  J.  Morrison,  O.  F.  Bel- 
lows, F.  C.  Davis,  E.  Styring,  J,  A.  O'Con- 
nor, C.  H.  McCullough  and  Herbert  Spencer. 
The  appointees  have  been  in  the  State  En- 
gineer's Department  for  many  years  and 
nearly  all  have  made  Albany,  N.  Y.,  their 
home. 

The  following  have  been  appointed  by  Gov- 
ernor Deneen  of  Illinois  as  delegates  to  the 
National  Drainage  Congress  to  be  held  at 
Baltimore,  Md..  Nov.  22  to  27:  John  W.  Al- 
vord.  Lyman  E.  Cooley,  and  Isham  Randolph, 
of  Cliicago,  111.;  J.  G.  Melluish  and  A.  H. 
Bell,  of  Bloomlngton.  111.:  J.  .\.  Harman 
and  Dabney  H.  Maur>-.  of  Peoria,  111.:  J.  W. 
Dappert  and  J.  M.  T.avlor.  of  TavlorvlUe. 
111.:  L.  W.  Low.  Jr..  and  J.  H.  Harden,  of 
Fairfield,  III.:  H.  F.  Pain,  I'rbana,  111.:  Frank 
H.  Haynes,  Genesee,  111.,  and  G.  .\.  McWil- 
liams,   Walnut,   HI. 

The  following  officers  were  elected  at  the 
last  annual  convention  of  the  Association  of 
Railway  Superintendents  of  Bridges  and 
Buildings:  President— R.  H.  Reld  of  Cleve- 
land. O.,  of  the  Lake  Shore  &  Michigan 
Southern  Ry.:  First  Vice-President — John  P. 
Canty  of  Fitchlnirg,  Mass..  of  the  Boston 
&  Maine  Ry. :  Second  Vice  President — H. 
Rettinghouse  of  Boone.  Ind..  of  the  Chicago 
&  Northwestern  Rv. :  Third  Vice  President — 
F.  E,  Schall  of  South  Bethlehem,  Pa.,  of 
the  Lehigh  Valley  Ry. ;  Fourth  Vice  Presi- 
dent— William  O.  Eggteston  of  Huntington. 
Ind..   of  the  Erie  Ry. 


OciobcT  30,  1907. 
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BIDS  ASKED. 

Bridges, 

Toledo,    O Oct.  16 

Williamsport,    Md Oct.  16 

Calgary.     Alberta     Oct.  23 

Winnipeg,   Man Oct.  30 

Indiana,  Pa Oct.  30 

Waco,  Tex Oct.  30 

Ashland,     O Oct.  16 

J.^sper.     Ind Oct.  23 

Angola,    Ind Oct.  23 

Lancaster,   Pa Oct.  30 

Greenville,    Miss Oct.  30 

Washington,  D.  C Oct.  30 

Wichita,  Kan Oct.  30 

Sacramento,  Cal Oct.  30 

Wichita.  Kan Oct.  3D 

Huntington,   Ind Oct.  30 

Crown    Point,    Ind Oct.  30 

Millvale.    Pa Oct.  16 

Vincennes,     Ind Oct.  23 

Paoli,    Ind Oct.  23 

Sundance,  Wyo Oct.  30 

Muncie.    Ind Oct.  23 

Paoli,  Ind Oct.  30 

-Mauch  Chunk,   Pa Oct.  30 

Washington,    Pa Oct.  23 

Cincinnati,     O Oct.  23 

Redding,     Cal Oct.  23 

Carman,    Man Oct.  30 

Richmond,    Ind Oct  23 

Erie,  Kan Oct.  30 

Glendive,    Mont Oct.  2 

"n'horton,    Te.\ Oct.  30 

Troy,    O Oct.  16 

Hamilton,   O Oct.  30 

Portland.    Ore Oct.  23 

Cincinnati,    O Oct.  30 

Georgetown,    S.    C Oct.  30 

St.    Charles,    Mo Oct.  30 


Oct. 

30. 

Oct. 

30. 

Nov. 

1. 

Nov. 

1. 

Nov. 

1. 

Nov. 

1. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

5. 

Nov. 

.S. 

Nov. 

0. 

Nov. 

0. 

Nov. 

6. 

Nov. 

B. 

Nov. 

7. 

Nov. 

S. 

Nov. 

s. 

Nov. 

s. 

Nov. 

!>. 

Nov. 

». 

Nov. 

1(1. 

Nov. 

1.5. 

Nov. 

11 

Nov. 

12. 

Nov. 

12. 

Nov. 

I,";. 

Nov. 

l.=i. 

Nov. 

20. 

Feb. 

13. 

Buildings, 


Oct. 

30. 

Oct. 

30. 

Oct. 

30. 

Oct. 

30. 

Oct. 

31. 

Oct. 

31. 

Oct. 

31. 

Oct. 

31. 

Oct. 

31. 

Oct. 

31. 

Oct. 

31. 

Oct. 

31. 

Oct. 

31. 

Nov. 

1. 

Nov. 

1. 

Nov. 

1. 

Nov. 

1. 

Nov. 

9 

Nov. 

2. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

.=;. 

Nov. 

5. 

Nov. 

.5. 

Nov. 

.S. 

Nov. 

5. 

Nov. 

f,. 

Nov. 

0. 

Nov. 

fi. 

No\'. 

6. 

Nov. 

6. 

Washington,    D.   C Oct.  30 

Terre  Haute,   Ind Sept.  18 

Atlanta,   Ga Sept.  25 

Columbus,   O Oct.  2 

Dermott,    Ark Oct.  23 

Cleveland,    O Oct.  2 

Kansas    City.    Mo Oct.  9 

New   York,    N.    T Oct.  23 

New   York.    N.    T Oct.  23 

Denver,    Colo Oct.  23 

Chicago,    111 Oct.  23 

Milwaukee,    Wis Oct.  23 

Peoria,    111 Oct.  23 

Pittsburg.    Pa Oct.  30 

St.   Croix  Falls,  Wis Oct.  16 

New   Haven,    Conn Oct.  30 

Port  Vue,  Pa Oct.  30 

Harrisburg,  Pa Oct.  30 

Washington.    D.    C Oct.  23 

Villard.   N.    Dak Oct.  30 

Fort  Washington,   Md Oct.  9 

Pierre,     S.    Dak Oct.  16 

Fort    Bliss,    Tex Oct.  30 

Wilkesbarre.   Pa Oct.  30 

Richmond.   Va Oct.  30 

Philadelphia.  Pa Oct.  30 

New  York,  N.  Y Oct.  30 

Bloomfield.    Ind Sept.  18 

Bloomfield.     Ind Sept.  25 

Flint.    Mich Oct.  2 

Portland.    Me Oct.  9 

New    Orleans,    La Oct.  16 

Los    Angeles.    Cal Oct.  23 

Toronto,  Ont Oct.  30 

Luverne,    Ala Oct.  16 

Polk,   Pa Oct.  30 

McKeesport.    Pa Oct.  30 


ENGINEERING-CONTRACTING 


Nov.      6.  Chicago,   111 Oct.  30 

Nov.      6.  Lafayette,   Ind Oct.  30 

Nov.      6.  Chicago,    HI Oct.  30 

Nov.  7.  National    Soldiers  Home,    Va., 

Oct.  23 

Nov.      7.  Kulton,    N.    Y Oct.  23 

Nov.      8.  Fort   Stevens,    Ore Oct.  23 

Nov.      9.  Las   Animas,   Colo Sept.  25 

Nov.    11.  Pensacola,    Fla Oct.  16 

Nov.    11.  Cincinnati,     O Oct.  23 

Nov.    11.  Des    Moines.    la Oct.  23 

Nov.     11.  Fort  Rosecrans,  Cal Oct.  30 

Nov.    11.  Atlantic  City,  N.  J Oct.  30 

Nov.    12.  Pipestone,    Minn Oct.  16 

Nov.    11.  New    Orleans,    La Oct.  16 

Nov.    12.  Seattle,     Wash Oct.  16 

Nov.    14.  Pine  Grove,  Pa Oct.  30 

Nov.    15.  Chippewa  Falls,   Wis Oct.  9 

Nov.  15.  Fort  D.  A.    Russell,    Wyo.  ..Oct.  30 

Nov.    15.  Superior,  Wis Oct.  30 

Nov    15.  Jefterson  Barracks,   Mo Oct.  30 

Nov.    20.  Fort  Monroe,   Va Oct.  iO 

Nov.    21.  New    Orleans,    La Oct.  9 

Nov.    21.  Greenville,    Tenn Oct.  23 

Nov.    22.   Portsmouth,    Va Oct.  23 

Nov.    25.  Tyler.    Tex Oct.  23 

Nov.    29.   Marion,  Ind Oct.  30 

Dec.      3.  Nevada,  Mo Oct.  30 

Dec.      5.  Waldoboro,  Me Oct.  30 


Roads  and  Streets. 

Cleveland,    O Oct.  16 

Indianapolis,    Ind Oct.  23 

Brooklyn.    N.    Y Oct.  23 

Des   Moines.    la Oct.  23 

Cleveland,    O Oct.  23 

Baltimore,    Md Oct.  23 

Fort  Logan  H.   Roots,  Ark.. Oct  9 

Kansas     City.     Mo Oct.  23 

Kansas    City.     Mo Oct.  23 

St.    Paul,   Minn Oct.  30 

Cincinnati,     O Oct.  23 

North    Braddock,    Pa Oct.  23 

Greencastle,    Ind Oct.  23 

Fort    Wayne,    Ind Oct.  23 

Seattle,    Wash Oct.  30 

Monclova.   O Oct.  30 

Peru.    Ind Oct.  2 

Salem,    Ind Oct.  16 

Jasper,    Ind Oct.  16 

Columbus,    Ind Oct.  23 

Sandusky,    O Oct.  23 

Red    Bank,    N.    J Oct.  23 

Sullivan,    Ind Oct.  23 

Logansport,    Ind Oct.  23 

Williamsport,   Pa Oct.  30 

Lake  wood,  O Oct.  30 

Syracuse,  N.  Y Oct.  30 

Millvale,    Pa Oct.  16 

Paoli,    Ind Oct.  23 

Vincennes,    Ind Oct.  23 

Brookville,    Ind Oct.  23 

Davenport,  la Oct.  30 

Spokane,    Wash Oct.  23 

Brooklyn,    N.    Y Oct.  30 

York,  Pa Oct.  30 

Kokomo,    Ind Oct.  30 

Rockville,    Ind Oct.  16 

New  York,  N.  Y Oct.  30 

Kansas  City,  Mo Oct.  30 

Chicago,   III Oct.  30 

West  Seneca,  N.  Y Oct.  30 

Fort  Wayne,  Ind Oct.  30 

Janesville.    Wis Oct.  23 

Hobart,    Okla Oct.  30 

New   York.  N.   Y Oct.  30 

Indianapolis,    Ind Oct.  30 

Troy,    O Oct.  16 

Denton,  JId Oct.  30 

Harrisburg,     Pa Oct.  23 

Pensacola.    Fla Oct.  23 

Albany,  N.  Y Oct.  30 

Albany,  N.  Y Oct.  30 

Columbia,   S.  C Oct.  30 

Salt   Lake  City,    Utah Oct.  23 

Monticello,  Ind Oct.  30 


15 


Oct. 

30. 

Oct. 

3(1. 

Oct. 

30. 

Oct. 

30. 

Oct. 

30. 

Oct. 

30. 

Oct. 

31. 

Oct. 

31. 

Oct. 

31. 

Oct. 

31. 

Nov. 

1. 

Nov. 

1. 

Nov. 

Nov. 

9 

Nov. 

2. 

Nov. 

2. 

Nov 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

5. 

Nov. 

5. 

Nov. 

5. 

Nov. 

0. 

Nov. 

.:,. 

Nov. 

fi. 

Nov. 

K. 

Nov. 

fi. 

Nov. 

fi. 

Nov. 

7. 

Nov. 

7_ 

Nov. 

7_ 

Nov. 

7_ 

Nov. 

1. 

Nov. 

1. 

Nov. 

9. 

Nov. 

!t. 

Nov. 

11. 

Nov. 

11 

Nov. 

12. 

Nov. 

12. 

Nov. 

12. 

Nov. 

15. 

Nov. 

IS. 

Nov. 

21. 

Nov. 

25. 

Dec. 

fi. 

Dec. 

13. 

Oct. 

30. 

Oct. 

31. 

Nov. 

1. 

Nov. 

1. 

Nov. 

1. 

Nov. 

2. 

Nov. 

3. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4. 

Nov. 

4 

Nov. 

5. 

Nov. 

5. 

Nov. 

5. 

Nov. 

•I. 

Nov. 

,", 

Nov. 

.'>. 

Nov. 

fi 

Nov. 

fi. 

Nov. 

fi. 

Nov. 

7 

Nov. 

Sewers, 


Indianapolis,    Ind Oct.  23 

Ardmore.  Pa Oct.  30 

North    Braddock,    Pa Oct.  23 

Iowa  City,  la Oct.  30 

Riverside,  N.  J Oct.  30 

Seattle,    Wash Oct.  30 

Chandler,    Okla Oct.  30 

Ottumwa,    la.    Oct.  23 

Scranton,    Pa Oct.  30 

Milwaukee,    Wis Oct.  30 

Two  Harbors,  Minn Oct.  30 

St.    Paul.   Minn Oct.  30 

San    .lose,   Cal Oct.  30 

Millvale,   Pa Oct.  16 

Luverne.    Minn Oct.  23 

Monroe.  Wis Oct.  30 

Olyphant,   Pa Oct.  30 

Girard,   O Oct.  30 

Trenton,  N.   J Oct.  30 

Brooklvn,    N.    Y Oct.  30 

Chicago,   ni Oct.  30 

Akron,   O Oct.  30 

White    Plains,    N.    T Oct.  23 

West  Seneca,  N.  T Oct.  30 


Nov.      7.  McKeesport,   Pa Oct. 

Nov.      7.  St.   Paul,   Minn Oct. 

Nov.      7.  Hattiesburg,   Miss Oct. 

Nov.      7.  Fort   Wayne,  Ind Oct. 

Nov.      !>.  Hobarl,    Okla Oct. 

Nov.      9.  Chagrin   Falls,   O Oct. 

Nov.    11.  Seymour,   liui Oct. 

Nov.    11.  North   .Milwaukee,   Wis Oct. 

Nov.    1 1.  New  York,  N.  Y Oct. 

Nov.    11.  Indianapolis,   Ind Oct, 

Nov.    13.  Reading,    Pa Oct. 

Nov.     15.   Boston,   Mass Oct. 

Dec.      2.  Cadillac,     Mich Oct. 

Dec.      3.  Auburn,     N.     Y Oct. 

Water  Supply, 

Oct.     30.  Albert    Lea,    Minn Oct. 

Nov.      4.  Tucson,    Ariz Oct. 

Nov.      4.  Philadelphia,  Pa Oct. 

Nov      5.  New  Fort  Lyon,  Colo Oct. 

Nov.      7.  Chllocco,    Okla Oct. 

Nov.      9.  Hobart,   Okla Uct. 

Nov.    11.  Fort    Terry,    N.    Y Oct. 

Nov.    12.  Pipestone,     Minn Oct. 

Nov.    14.  Fort    Mackenzie,    Wyo Oct. 

Nov.    15.  Phoenix,    Ariz Oct. 

Nov.    12.   Velva,    N.    Dak Oct. 

Dec.      1.  Phoenix,    Ariz Oct. 

Dec.    17.  Camden,   N.   J Oct. 

Miscellaneous, 


30 
30 
3(, 
3U 
30 
30 
30 
30 
30 
3b 
30 
30 
23 
16 


23 

2 

30 

9 

16 

3U 

23 

16 

23 

2 

30 

16 

16 


Oct.     30.  New    York.    N.    Y., 

Fireboat   Repairs,  Oct.  23 
Oct.    31.  Mobile,  Ala., 

Snagboat,  Sept.  11 
Oct.     31.  New   York,   N.   Y., 

Ferry  House,  Oct.     16 
Oct.     31.  Boston,   Mass.. 

Incline,  Oct.     30 
Oct.     31.  Washington,  D.  C, 

Ash   Collection,  Oct.     30 
Nov.      1.  Harrisburg,    Pa., 

Stone  Removal,  Oct.     16 
Nov.      1.  Fort   Schuyler,    N.    Y., 

Wharf  Work,  Oct.     16 
Nov.      1.  Calgary,  Alberta, 

Street   Railway,  Oct.     23 
Nov.      1.  Chicago,   111.. 

Yard  Improvement,  Oct.     30 
Nov.      1.  Seattle,  Wash., 

Dike  Gates,  Oct.     30 
Nov.      4.  Louisville.  Ky., 

Snagboat   Hull,  Oct.       9 
Nov.      4.  Fort  D.   A.    Russell,   Wyo., 

Steel   Fence,  Oct.     16 
Nov.      4.  Berrien   Springs.   Mich.. 

Electric    Light    System,  Oct.    23 
Nov.      4.  Ottawa,   Ont., 
'  Pile  Work,  Oct.     30 

Nov.      4.  La  Prairie,   Que., 

Ice  Piers,  Oct.     30 
Nov.      5.  Marion,   Ind., 

Electric  Plant,  Oct.     30 
Nov.      6.  Rve,  N.   Y., 

Dock,  Oct.     30 
Nov.      6.  McKeesport,   Pa., 

Iron   Fence,  Oct.     30 
Nov.      7.  Fort   Des   Moines,   la.. 

Fence.   Etc.,  Oct.     23 
Nov.       8.  Kokomo,    Ind.. 

Electric   Lighting,  Oct.       9 
Nov.      8.  Kokomo,    Ind., 

Electric  Plant,  Oct.     16 
Nov.    11.  New   York,   N.    Y., 

Towers,  Oct.     30 
Nov.    14.  New   Orleans,    La., 

Monument,  Oct.     16 
Nov.  15.  Charleston,  S.   C. 

Street  Lighting.  Sept.  11 
Nov.    16.  Charleston,    S.    C, 

Concrete    Pier,  Oct.     23 
Nov.    18.  Dallas,    Tex., 

Lock  and  Dam,  Oct.     16 
Nov.      20.     New  Orleans,  La., 

Dredge,  Oct.      2 
Nov.    20.  Ludington,   Mich., 

Breakwater,  Oct.     30 
Nov.    21.  Galveston,   Tex., 

Jetty  Work,  Oct.     30 
Nov.    21.  Austin,   Tex., 

Concrete  Wall,  Oct.     30 
Nov.    21.  Fort  Sumter,  S.  C, 

Wharf,  Oct.     30 
Nov.      25.     Mobile,  Ala., 

Locks  and  Dams,      Oct.  X 

Excavation.  Earth  and  Rock, 


Oct.    31.  Waskom,    Tex., 

Railroad  Grading.  Oct.     23 
Nov.      1.  National  Soldiers'   Home.   Va.. 

Dredging,  Oct.     23 
Nov.      2.  Tipton,  Ind., 

Tile   Drain,  Oct.     30 
Nov.      4.  Brooklyn,  N.  Y., 

Seeding,   Plowing,  Etc.,  Oct.     30 
Nov.      6.  Brooklyn,   N.   Y., 

Dredging,  Oct.     30 
Nov.      6.  Brooklyn,  N.  Y., 

Grading  Lot,  Oct.     30 
Nov.      6.  Emmetsburg,  la. 

Tile   Drain,  Oct.     30 
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Nov.      7.  New   Boston,   III., 

Ditch  and   Levee  Work,  Oct.     16 
Nov.    11.  Prophctstown,    111., 

Ditch   Work,  Oct.     23 
Nov.    12.  Pine  Bluff,  Ark., 

Levee  Work,  Oct.     30 
Nov.    12.  West  Point,  Miss., 

Canal,  Oct.     30 
Nov.    15.  Philadelphia,    Pa., 

Dredging,  Oct.     23 
Nov.    16.  Pine  Bluff,  Ark., 

Levee  Work,  Oct.     23 
Nov.    19.  Fort  Dodge,  la.. 

Drainage,  Oct.     30 
Nov.    20.  Detroit,   Mich., 

Dredging,  Oct.     16 
Nov.    20.  Grand  Ptaplds,  Mich.. 

Dredging,  Oct.     30 
Nov.    21.  Galveston,   Tex., 

Dredging,  Oct.     30 
Nov.    21.  Mobile,   Ala., 

Dredging,  Oct.     30 
Nov.    22.  Newport,  R  I., 

Dredging,  Oct.     30 
Nov.    25.  Memphis,  Tenn., 

Levee  and  Ditch,  Oct.     30 
Nov.    25.  New  York,  N.   Y., 

Dredging,  Oct.     30 

Materials,  Machines,  Supplies,  Tools,  Etc, 

Oct.     30.  Bay   City,   Mich., 

Steam  Turbine,   Boilers,   Etc.,  Oct.     23 
Oct.     30.  Baltimore,   Md., 

Motor,  Oct.     23 
Oct.     31.     Cleveland,   O., 

Mechanical  Equipment,  Oct.       2 
Oct.     31.  New  York,  N.  Y., 

Mechanical  Equipment,  Oct.     30 
Nov.      1.  Calgary,   Alberta, 

Street  Cars,  Oct.     23 
Nov.      1.  Augusta,   Ga., 

Rails,    Ties,    Etc.,  Oct.     23 
Nov.      4.  Washington,  D.  C, 

Tanks.   Meters,  Etc..  Oct.       9 
Nov.      4.  Washington.  D.  C 

Tools,  Meters,  Etc.,  Oct.      9 
Nov.      4.   Piiiiadeiphia,  Pa., 

Pump,  Pipe,  Oct.     30 
Nov.      4.  New  Orleans,  La., 

Fire  Hose,  Oct.     30 
Nov.      4.  Milwaukee,  Wis., 

Boilers,  Oct.     30 
Nov.      5.  Oceanside,    Cal., 

Pumping  Engine,  Boiler,  Oct.     23 
Nov.      5.  Mlilvaie,    Pa., 

Truck,  Oct.     23 
Nov.      5.  Milwaukee,    Wis., 

Cruslied  Stone,   Screenings,  Oct.     30 
Nov.      6.  McKeesport,    Pa., 

Fire  Alarm    System,  Oct.     30 
Nov.      7.  New  York,  N.  Y., 

Road    Rollers,  Oct.     30 
Nov.      8.  Washington,    D.    C, 

Pumps,    Cement,    Etc.,  Oct.     16 
Nov.    11.  Fort  Totten,   N.    Y., 

Torpedo  Cases,  Oct.     30 
Nov.      12.  Washington,    D.   C, 

Cars.    Jacks.   Tile,   Etc.,  Oct.     23 
Nov.    12.  Key   West,    Fia., 

Boiler,  Oct.     23 
Nov.    12.  Kansas  City,   Mo., 

Vault  Equipment,  Oct.     30 
Nov.    14.  Fort  Morgan.   Ala,, 

Pumping   Plant,  Oct.     23 
Nov.    15.  Winnipeg,   Man.. 

Water  Pipe,  Oct.       9 
Nov.    16.  New   Fort    Lyon,    Colo., 

Laundry    Equipment,  Oct.     30 
Nov.    16.  Washington,   D.   C, 

Laundry  Equipment,  Oct.     30 
Nov.     18.  Portland,    Ore., 

Hoisting   Engines,    Etc.,  Oct.     23 
Nov.    19.  Washington,   D.    C, 

Car  Wheels,   Conduit,  Etc.,  Oct.     30 
Nov.    25.  Atlanta,   Ga., 

Pump,  Pipe,  Engine,  Oct.     30 
Dec.      1.  Phoenix,   Ariz., 

Water   Pipe,  Oct.     16 
Jan.    15.  Manila,   P.   I., 

Pumps  and  Motors,  Oct.     30 

BIDS  ASKED, 
Bridges, 

Bids  are  asked  on  following  work.  th» 
notes  being  arranged  alphabetically  by 
states: 

Sacramento,  Cal. — Until  Nov.  4,  by  County 
Supervisors,  for  strengthening  piers  and 
construction  of  an  aV)utment  to  12tii  St. 
bridge  over  the  .American  River.  Bids  are 
also  asked  for  reconstruction  of  long  trestle 
north  cf  the  bridge.     . 

Crown  Point,  Ind. — fntll  Nov.  4,  by  Chas. 
A.  .Tohnson.  County  Auditor,  tor  construction 
of  iron  bridge  in  Calumet  Township. 

Huntington,  Ind. — I'ntll  Nov.  4,  by  M.  A. 
Sweeney.  County  Auditor,  for  constructing 
steel  hridue  over  Patoka  River  on  Jasper 
and    Huntingburg    Road. 

Paoll,   Ind.— Until  Nov.   6,   by  J.  E.  Davis, 


County    Auditor,    for    constructing    bridge    at 
Black  Mills  and  bridge  at  Granville. 

Erie,  Kan. — All  bids  received  by  County 
Commissioners  for  building  three  bridges — 
one  east  of  Clianute,  one  west  of  Erie  and 
one  south  of  St.  Paul — were  rejected  and 
new  bids  are  blng  asked  to  be  opened  about 
Nov.  lu.  An  appropriation  of  $24,000  is  avail- 
able for  the  construction  of  the  three 
bridges. 

Wichita,  Kan.— Until  Nov.  4,  by  R  N. 
Dorr,  City  Clerk,  for  construction  of  concrete 
arch  bridge  over  Wichita  Drainage  Canal. 

Wichita,  Kan. — Until  noon,  Nov.  4,  by  C. 
N.  Cartwright,  County  Clerk,  for  construct- 
ing following  bridges;  Pile  bridge  over  Dry 
Creek,  46  ft.  long  and  16  ft.  wide;  steel 
bridge  over  Cowskln  Creek,  80  ft.  long,  16  ft. 
wide;  steel  bridge  over  the  west  branch  of 
the  Arkansas  River,  70  ft.  long  and  IG  ft. 
wide;  steel  bridge  over  Prairie  Creek,  60  ft. 
long  and  16  ft.  wide;  steel  bridge  over  Chls- 
holm  Creek.  40  ft.  long  and  16  ft.  wide;  steel 
bridge  over  Spring  Creek,  30  ft.  long  and 
10   ft.   wide. 

Greenville,  Miss. — Until  noon,  Nov.  4,  by 
T,  11.  Hood,  Clerk,  County  Supervisors,  for 
construction  of   bridge  over  Six  Mile   Bayou. 

St.  Charles,  Mo.— Until  Feb.  13,  by  County 
Commissioners  for  constructing  Cuivre  River 
bridge  at  Old  Monroe.  Bridge  is  to  cost 
about   $8,000. 

Washington,  N.  C— Until  Nov.  4,  by  Gil- 
bert Rumley,  Clerk  County  Commissioners, 
for  construction  of  two  bridges. 

Cincinnati,  O. — Until  Nov.  15,  by  County 
Commissioners  for  repair  of  bridge  over  Big 
Miami   River. 

Hamilton,  O.— Until  Nov.  12,  by  Chris 
Pabst,  County  Auditor,  for  construction  of 
concrete  substructure  of  bridge  over  Two- 
Mile  Creek  on   Seven  Mile  Pike. 

Lancaster,  Pa. — Until  noon,  Nov.  4,  by  M. 
G.  Schaefter,  County  Controller,  tor  repairing 
bridges  and   for  masonry  work. 

Indiana,  Pa. — Until  Nov.  1,  by  County 
Commissioners,  for  construction  of  two  steel 
bridges.  30   ft.  and   34  ft.   spans. 

Mauch  Chunk,  Pa. — Until  Nov.  7,  by 
County  Commissioners,  tor  constructing  new 
span  to  replace  eastern  span  on  East'  Mauch 
Cliunk  bridge  over  Ijehigh  River. 

Waco,  Tex. — Until  10  a.  m.,  Nov.  1,  by 
W.  C.  M'Collum,  County  Auditor,  tor  erec- 
tion  of   five  steel   bridges. 

Georgetown,  S.  C. — Until  Nov.  20,  by  J.  B. 
Johnson,  County  Supervisor,  for  constructing 
steel   drawbridge   over  Mingo   Creek. 

Wharton,  Tex. — Until  noon,  Nov.  11,  by 
G.  S.  Gordon.  County  Judge,  for  erection 
of  steel  highway  bridge  over  San  Bernard 
River,  at  point  where  it  is  325  ft.  wide.  H. 
Pennington,  Engineer,  52  Theater  Bidg., 
Houston,    Tex. 

Sundance,  Wyo, — Until  noon,  Nov.  5,  by 
M.  L.  Nauch,  County  Clerk,  (or  construction 
of  two  steel  bridges  over  Belle  Fourche 
River. 

Carman,  Man.,  Canada. — Until  noon,  Nov. 
8,  by  A.  Malcolmson,  Secretary-Treasurer, 
for  90  ft.  span  Pratt  truss  steel  bridge,  with 
IS  ft.  roadway,  and  concrete  abutments,  to 
be  built  over  the  Boyne   River. 

Winnipeg,  Man. — Until  noon,  Nov.  1,  by 
M.  Peterson,  Secy.  Coard  of  Control,  for 
furnishing  city  witii  one  second-hand,  single- 
track,  througli-truss,  steel  railway  bridge, 
155  ft.   to  165  ft.   single  span. 


Buildings, 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Fort  Rosecrans,  Cal. — Until  noon,  Nov.  11, 
by  Lieut.  B.  H.  L.  Williams,  Constructing 
Q.  M.,  for  construction  of  a  frame  boat 
house  for  snlimarine  mine  boats. 

New  Haven,  Conn. — Until  Nov.  1,  by 
Board  of  l-^ducation.  for  erection  of  public 
school  building  on   Greens   St. 

Washington,  D.  C. — Executive  Committee 
of  Carnegie  Institution,  Robert  S.  Woodward, 
President.  Bond  Bldg..  has  rejected  all  bids 
for  construction  of  new  administration  build- 
ing to  be  erected  at  Ifitli  and  P  Sts..  and 
will  receive  new  bids.  The  building  will  cost 
about  $200,000.  Carrere  &  Hastings,  5th 
Ave.  and  26th  St.,  New  York  City,  are  the 
Architects. 

Chicago,  ill.— TTntll  11  a.  m.,  Nov.  6,  by 
Depnrlmenl  of  Public  Works.  322  City  Hail, 
for  constructing  2-story  and  basement  brick 
and  stone  fire  engine  liouse  at  87tli  and  Es- 
can.alia  .\ve. 

Chicago,    III.— Until    3    p.    m.,    Nov.    6,    by 


James  Knox  Taylor,  Supervising  Architect, 
Washington,  D.  C,  for  painting  at  the  U.  S. 
Post  Onice,  Court  House,  etc.,  at  Chicago, 
III. 

Lafayette,  Ind. — Until  Nov.  6,  by  Trustees 
Stale  Soldiers'  Home.  Lafayette,  for  remod- 
eling the  old  hospital  building  to  be  con- 
verted into  a  convalescent  home. 

Marlon,  Ind. — Until  3  p.  m.,  Nov.  29,  by 
James  Knox  Taylor,  Supervising  Architect, 
Washington,  D.  C,  for  the  construction  (In- 
cluding plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring;  of  the 
U.   S.   Post   Office  at  Marion,  Ind. 

Waldoboro,  Me. — Until  3  p.  m.,  Dec.  5,  by 
James  -..no.x  Taylor.  Supervising  Architect, 
Washington,  D.  C,  for  construction  (except 
plumbing,  electric  wiring  and  conduits)  of 
the  extension  to  the  U.  S.  Post  Office  and 
Custom   House,    Waldoboro. 

Jefferson    Barracks,    Mo. — Until   11    a.     m., 
Nov.   19,   by  O.  W.  Bell,   Q.  M.,  for  construc- 
tion of  two  barrack  buildings,  including  heat 
ing,  plumbing,  electric  wiring  and  disinfect- 
ing plant. 

Nevada,  Mo. — Until  3  p.  m.,  Dec.  3,  by 
James  Kno.x  Taylor,  Supervising  Architect, 
Washington,  D.  C,  for  the  construction  (In- 
cluding plumbing,  gas  piping,  lieating  ap- 
paratus, electric  conduits  and  wiring)  of  the 
U.   S.   Post   Office  at  Nevada. 

Atlantic  City,  N.  J.— Until  8  p.  m.,  Nov. 
11,  by  Council  Committee  on  Streets,  Walks 
and  Drives,  for  construction  of  reinforced 
concrete  rest  pavilion  and  comfort  station. 
Plans,  etc.,  with  H.  A.  Stout,  Arch.,  600 
Bartlett  Bldg.,  Atlantic  City,  N.  J. 

New  York,  N.  Y. — Until  11  a.  m.,  Nov.  4, 
by  C.  B.  J.  Snyder,  Superintendent  of  School 
Buildings.  Park  Ave.  and  59th  St.,  for  In- 
stalling heating  and  ventilating  apparatus 
In  addition  to  Public  School  29.  Security 
required  is  $2,000. 

Vlllard,  N.  Dak.— Until  2  p.  m..  Nov.  2, 
by  S.  M.  Koto,  Clerk,  Wintering  School  Dis- 
trict, for  construction  of  three  frame  school 
houses. 

Pittsburg,  Pa.— Until  10:30  a.  m.,  Oct.  31, 
by  J.  P.  Shaw,  Director  of  Charities,  for 
erection  of  a  kitchen  and  repairing  of  the 
chapel  building  tor  the  department  of  chari- 
ties and  corrections  at  Marshalsea  Station, 
P.   C.  &   St.   L.  R.   R. 

Pine  Grove,  Pa. — Until  Nov.  14,  by  State 
Armory  Board,  Harrisburg,  Pa.,  for  con- 
structing armory  at  this  place. 

Harrisburg,  Pa. — Until  noon.  Oct.  1,  by 
County  Commissioners,  for  wiring  Dauphin 
(bounty   Almshouse. 

McKeesport,  Pa. — Until  4  p.  m.,  Nov.  6, 
by  C.  E.  Soles.  City  Controller,  for  four  cells 
for  police    station. 

Philadelphia,  Pa. — Until  noon,  Nov.  4,  by 
Geo.  R.  Stearns,  Director  Public  Works,  for 
work  under  Specifications  No.  89 — Corru- 
gated iron  roof  covering  for  ventilators  of 
boiler  house.  Spring  Garden  Pumping  Sta- 
tion. 

Polk,  Pa.— Until  2:30  p.  m..  Nov.  6  (read- 
vertisement),  by  State  Hospital  Board.  Har- 
risliurg,  for  constructing  6  buildings  at 
Polk.     John  A.  Wiley,   Secy.,  Franklin,   Pa. 

Port  Vue,  Pa. — Until  4  p.  m.,  Nov.  1,  by 
Board  of  Education,  for  constructing  school 
house.  W.  P.  Wilson,  McKeesport,  Pa.,  Is 
Architect. 

Wllkesbarre,  Pa.— Until  Nov.  4,  by  J.  M. 
Norris,  County  Controller,  for  constructing 
wall  and   boiler  house  at  prison. 

Fort  Bliss,  Tex. — Until  noon,  Nov.  4,  by 
Constructing  Q.  M.,  for  alterations  in  two 
lavatory  buildings  at  this  post.  Alterations 
consist  of  removing  present  fixtures,  relaying 
concrete  floors  and  furnisliing  and  installing 
plumbing  and   heating   fixtures. 

Fort  Monroe,  Va. — Until  noon.  Nov.  20,  by 
Capt.  Ernest  R.  Tiiton.  Constructing  Q.  M., 
for  25  bathrooms,  at  Fort  Monroe,  Va..  in- 
cluding  construction  and  plumbing  repairs. 

Richmond,  Va. — Until  noon,  Nov.  4,  by 
Capt.  Wm.  M.  Myers.  731  E.  Main  St.,  for 
remodeling  and  building  extension  to  the 
Howitzers'  Armor>'  building,  on  North  Sev- 
enth St.  C.  K.  Howell,  Architect;  729  East 
Main   St. 

Superior,  Wis. — Until  Nov.  15.  by  Board  of 
Rev'inis  of  Normal  Schools.  State  Capitol, 
Madison,  for  erection  of  addition  to  state 
normal  school  liuildiniT  in   this  city. 

Fort  D.  A.  Russell.  Wyo.— Until  10:30  a. 
m.,  Nov.  15,  by  Capt.  V.  K.  Hart.  Construct- 
ing Q.  M..  Cheyenne,  for  furnishing  all  ma- 
terial and  labor  required  and  installing  a 
lieating  pi.'int  in  new  hospital,  now  under 
conslructinn   at   Fort  D.   A.    Russell. 

Toronto.  Ont. — Until  Nov.  5.  by  Fred 
Geliiias.  Secy.  Pept.  Pub.  Wks..  Ottawa, 
Ont..  for  nltei-ations  and  additions  to  Post 
Office  building  at  Toronto. 


October  30,  1907. 


Roads  and  Streets, 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Chicago,  III. — Until  10:15  a.  m..  Nov.  7,  by 
O.  E.  Chapin,  Secy.  Bd.  Local  Improvements, 
City  Hall,  for  seven  contracts  tor  construct- 
ing cement  sidewalks. 

Fort  Wayne,  Ind. — Until  7:30  p.  m.,  Nov. 
7,  by  H.  AV.  Becker,  Clerk  Bd.  Pub.  Wks., 
for  grading  Short   St. 

Kokomo,  Ind. — Until  2  p.  m.,  Nov.  6,  by 
William  L.  Benson,  County  Auditor,  for  the 
construction  of  eleven  gravel  roads — seven 
in  Howard  Township,  three  in  •  Clay  Town- 
ship, and   one  in  Ervin   Township. 

Montlcello,  Ind. — Until  noon.  Dec.  13,  by 
J.  C.  Ackerman,  County  Auditor,  for  the 
graSing.  draining,  and  paving  with  gravel, 
the  Kelley  road,  in  Pi-alrie  Township;  also 
for  the  grading,  draining  and  paving  with 
broken  stone,  the  Personett  road  in  Jackson 
Township. 

Indianapolis,  Ind. — Until  10  a.  m..  Nov.  11, 
by  Board  Public  Works,  for  improvement  of 
Irvington  Ave.,  by  gmding  and  paving  side- 
walks with  cement;  also  for  improvement 
of  Wilson  St.,  by  grading,  graveling  and  roll- 
ing the   roadway. 

Davenport,  la. — Until  2  p.  m.,  Nov.  5,  by 
Board  Public  Works,  Thos.  Murray,  City 
Engineer,  for  paving  alley,  work  requiring 
220  cu.  yds.  excavation  and  718  sq.  yds. 
brick  paving. 

Denton,  Md. — Until  noon,  Nov.  12,  by  S.  Li. 
Dukes,  Clerk  County  Commissioners,  for 
grading  and  macadamizing  one  mile  of  the 
Denton    Three    Bridges    Road. 

St.  Paul,  Minn.— Until  2  p.  m.,  Oct.  31,  by 
R.  L.  Gorman,  Clk.  Bd.  Pub.  Wks.,  for  grad- 
ing Topping  St.,  from  Hamline  Ave.  to 
Syndicate  Ave. 

Kansas  City,  Mo. — Until  11  a.  m.,  Nov.  7, 
by  E.  A.  Harper,  City  Engineer,  for  con- 
structing artificial  stone  curb  on  portions  of 
7    streets. 

Albany,  N.  Y.— Until  Nov.  IS  and  Nov.  21, 
by  Frederick  W.  Skene,  State  Engineer,  for 
the  construction  of  56  macadam  roads,  ag- 
gregating about  240  miles. 

Brooklyn,  N.  Y.— Until  11  a.  m.,  Nov.  6, 
by  Bird  S.  Coler,  Borough  President,  for 
si.x  contracts  for  regulating  and  repaying 
with  asphalt  pavement,  one  contract  for 
regulating  and  repaving  with  asplialt  block 
pavement,  four  contracts  for  regulating  and 
repaving  with  wood  block  pavement,  and 
three  contracts  for  regulating,  grading,  curb- 
ing and  laying  sidewalks. 

Syracuse,  N.  Y.— Until  1:30  p.  m.,  Nov.  4, 
by  George  J.  Metz,  City  Clerk,  for  8  con- 
tracts  for   constructing   sidewalks. 

West  Senaca,  N.  Y. — Until  4  p.  m.,  Nov. 
7,  (extension  of  date),  by  Joseph  WaldratC, 
Town  Clerk,  for  macadamizing  and  improv- 
ing Steelawanna  Ave.,  "Wilkesbarre  Ave.. 
Lebanon  St.  and  Bethlehem  St. 

New  York,  N.  Y. — Until  2  p.  m.,  Nov.  7, 
by  Henry  S.  Thompson,  Commissioner  Pub. 
Wks.,  13'  Park  Row,  for  the  work  under  7 
contracts  for  regulating  and  repaving  with 
asphalt  blocks,  for  the  work  under  14  con- 
tracts for  regulating  and  repaving  with 
asphalt,  for  work  under  3  contracts  for 
regulating  and  repaving  with  granite  blocks, 
one  contract  for  regulating  and  repaving 
with  wood  blocks;  also  for  3  contracts  for 
regulating,  grading,  curbing  and  flagging. 

New  York,  N.  Y. — Until  11  a.  m.,  Nov.  11, 
by  Joseph  Bermel,  President  Queens  Bor- 
ough, Long  Island  City,  for  constructing 
3,565  sq.  yds.  asphalt  block  pavement  on 
Onderdonk  Ave.,  and  3.300  sq.  yds.  of  as- 
phalt block  pavement  on   Academy   St. 

Monclova,  O. — Until  noon,  Nov.  2,  by  Don 
C.  Whiteliead.  Township  Clerk,  for  draining, 
grading  and  macadamizing  %  mile  of  county 
road. 

Lakewood,  O. — Until  11  a.  m.,  Nov.  4,  by 
B.  M.  Cook,  Village  Clerk,  for  paving  New- 
man  Ave. 

Hobart,  Okla. — Until  8  p.  m.,  Nov.  9,  by 
A.  W.  Kerr.  City  Clerk,  for  grading,  curbing 
and  paving  certain  streets,  the  work  includ- 
ing the  following:  Paving — 41,700  sq.  yds. 
(brick,  bitulithic  or  asphalt);  curbing —  8,600 
lin.  ft.  (stone  or  concrete):  headers — 4,000 
lin.   ft.     O.   S.  Noble,   City  Engineer. 

Willlamsport,  Pa. — Until  noon,  Nov.  4,  by 
.lames  F.  Fisher,  City  Engineer,  for  grading 
W.    3rd   St. 

York,  Pa.— Until  7:30  p.  m.,  Nov.  6,  by 
Board  of  Works,  for  paving  an  alley. 

Columbia,  S.  C. — Until  noon,  Nov.  25,  by 
Chas.  Narev,  Chairman  Street  Commission, 
for  paving  Main  St.  with  either  vitrified 
brick,  wood  block,  asphalt  or  bitulithic.  Work 
includes  e.'i.OOO  sq.  yds.  of  pavement.  17,000 
lin.   ft.   combined  curb  and   gutter,  and   4,500 
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lin.  ft.  of  concrete  stnrm  drains.  J.  L.  Lud- 
low, Engineer,  Winston-Salem,  N.  C.  The 
official  advertisement  will  be  found  else- 
where in    this  issue. 

Seattle,  Wash.— Until  Nov.  2,  by  C.  B, 
Bagley,  Secy.  Bd.  Pub,  Wks.,  for  grading, 
curbing  and  constructing  concrete  sidewalks 
on   a   number   of   streets. 


Sewers. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

San  Jose,  Cal, — Until  3  p.  m.,  Nov.  4,  for 
labor  and  material  for  constructing  9,932  ft. 
of  24in.x36in.  ovel  concrete  intercepting 
sewer.  Alternate  bids  will  be  received  on  a 
round  33  in.  reinforced  concrete  sewer.  Chas, 
H.Pieper,  City  Engineer. 

Iowa  City,  la. — Until  2  p.  m.,  Nov.  1.  by 
O.  J.  Slater,  City  Clerk,  for  construction  of 
1,400  ft.  of  IS  in.   vitrified  pipe  sewer. 

Chicago,  III.— Until  10:15  a.  m.,  Nov.  6,  by 
O.  E.  Chapin,  .Secy.  Bd.  Local  Improvements, 
City  Hall,  for  13  contracts  for  constructing 
tile  pipe   sewers. 

Indianapolis,  Ind. — Until  10  a.  m.,  Nov.  11. 
by  Board  Public  Works,  for  construction  of 
local  sewer  in  alley;  also  local  sewer  in 
Washington    Boulevard. 

Fort  Wayne,  Ind. — Until  7:30  p.  m.,  Nov. 
7,  by  H.  W.  Becker,  Clerk  Bd.  Pub.  Wks., 
for  constructing  vitrified  clay  pipe  sewer  In 
alley  between  Huestia  Ave.  and  Grace  Ave. 

Seymour,  Ind. — Until  8  p.  m.,  Nov.  11,  by 
Fred  Everback,  City  Clerk,  for  construction 
of  a  10  in.  sewer;  also  a  15  in.   sewer. 

Boston,  Mass. — Until  2:30  p.  m.,  Nov.  15, 
by  Metropolitan  Water  and  Sewerage  Board. 
1  Ashburton  Pi.,  Boston,  for  constructing  in 
rock  and  earth  trench  and  tunnel  Section 
81  and  parts  of  Sections  S3  and  85  of  the 
Extension  of  the  High  Level  Sewer,  South 
Metropolitan  System,  in  Brookline  and 
Brighton.  The  work  includes  the  following: 
Contract  No.  60,  2,140  ft.  78-in.x84-in.  con- 
crete sewer  in  trench;  Contract  No.  61,  920 
ft.  78-in.xS4-in.  sewer  in  rock  and  earth  tun- 
nel and  355  ft.  in  trench;  Contract  No.  62, 
1,664  ft.  69-in.x72-ln,,  in  earth  tunnel;  Con- 
tract No.  63,  1,252  ft.  69-in.x72-in.,  in  rock 
tunnel;  Contract  No.  64,  2.300  ft.  69-inx72-in., 
in  rock  tunnel;  Contract  No.  65,  1,650  ft. 
69-inx72-in.,  in  rock  and  eartli  tunnel. 

St.  Paul,  Minn. — Until  2  p.  m.,  Nov.  7,  by 
R.  L.  Gorman,  Clk.  Bd.  Pub.  Wks.,  for  sewer 
in   St.   Anthony  and   Wilder  Aves. 

St.  Paul,  Minn. — Until  2  p.  m.,  Nov.  4,  by 
R.  L.  Gorman,  Clerk  Bd.  Pub.  Wks..  for 
constructing  sewers  on  Cook  St.,  Cortland 
Ave.  and   Magnolia  St. 

Two  Harbors,  Minn. — Until  Nov.  4,  by  City 
Clerk,  for  constructing  2,560  ft.  of  sanitary 
sewer  in  7th  Ave. 

Hattlesburg,  Miss. — Until  8  p.  m.,  Nov.  7 
(Readvertisement),  by  J.  H.  Putnam,  City 
Engineer,  for  constructing  sanitary  sewers. 
The  work  includes:  2,640  lin.  ft.,  15-in.  sew- 
er; 2,090  lin.  ft.  12-in.  sewer;  8,550  lin.  ft. 
10-in.  sewer;  15,150  lin.  ft.  8-in.  sewer;  90 
manholes;  7  flush  tanks;  20  cu.  yds.  concrete 
masonry;  900  cu.  yds.  excavation;  140,000  ft. 
B.  M.  sheeting  left  in  trench;  45,000  ft.  B. 
M.   foundation  lumber. 

Trenton,  N.  J. — Until  8  p.  m.,  Nov.  5.  by 
Harry  B.  Salter,  City  Clerk,  for  construc- 
tion of  sewer  in  Hamilton  Ave.,  Fairmount 
Ave.,  and  Liberty  St. 

Riverside,  N,  J. — Until  8  p.  m.,  Nov.  1, 
by  Irven  Kollo,  Township  Clerk,  for  con- 
structing sewer  system,  consisting  of  10 
miles  of  8-in.  to  24-in.  sewers,  pump  house, 
engines,  pump,  pump-well  and  disposal 
works.     Wm.  H.   Boardman,   Engineer. 

Brooklyn,  N.  Y. — Until  11  a.  m.,  Nov.  6. 
by  Bird  S.  Coler,  Borough  President,  for 
work  under  6  contracts  for  constructing 
sewers.  Estimated  cost  of  largest  contract 
is    $3,328. 

New  York,  N.  Y.— T'ntil  11  a.  m.,  Nov.  11, 
by  Joseph  Bermel.  President  Queens  Bor- 
ough, Long  Island  Citv,  for  constructing  945 
lin.  ft.  12  in.  and  990  lin.  ft.  6  in.  pipe  sewer. 

Glrard,  O. — Until  Nov.  5,  by  E.  L.  Hauser, 
Village  Clerk,  for  constructing  5,600  lin.  ft. 
of  IS  in.  pipes  sewer. 

West  Seneca,  N.  Y. — Until  4  p.  m.,  Nov. 
7  (extension  of  date),  by  Joseph  Waldraft. 
Town  Clerk,  for  constructing  sewer  in  Beth- 
lehem St.;  also  for  sewer  In  Lebanon  St. 

Akron,  O. — Until  noon,  Nov.  6.  bv  Chas. 
H.  Watters,  Secy.  Bd.  Pub.  Service,  for 
constructing  sewers  in  Halstad  St.,  Nathan 
St.,  Kling  St.,  Crozier  St.,  Berrj'  Ave.  and 
Bloomfield  Ave. 

Chagrin  Falls,  O. — Until  noon.  Nov.  9,  by 
H.  D.  Bishop.  Village  Clerk,  for  the  con- 
struction   of    the    sewage    purification    plant. 
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including  septic  tank,  contact  filters,  sand 
filters,  automatic  controlling  device,  togeth- 
er with  all  necessary  grading  and  pipe  con- 
nections within  the  limits  of  the  purification 
plant  grounds.  Also  for  the  construction  of 
all  sewers  in  the  sewerage  system,  together 
witii  all  manholes,  flushing  tanks  and  other 
appurtenances.  Walter  P.  Rice  Engineering 
Co.,  Engineers,  629  Society  for  Savings  Bldg., 
Cleveland,   O. 

Chandler,  Okla. — Until  10  a.  m.,  Nov.  3, 
by  J.  E.  Rea,  County  Clerk,  for  installation 
of  septic  tank  of  25,000  gallons  capacity  in 
13  hours  for  sewage  disposal:  also  for  laying 
about    1,200   ft.    of  sewer. 

Hobart,  Okla. — Until  S  p.  m.,  Nov.  9,  by 
A.  \V.  Kerr,  City  Clerk,  for  labor  and  ma- 
terial for  constructing  complete  system  of 
storm  water  sewers,  the  work  including:  585 
ft.  4S-in.  sewer;  820  ft.  42-in.  sewer;  490  ft. 
36-in.  sewer;  and  476  ft.  30-in.  sewer  (con- 
crete or  brick);  476  ft.  21-in.  sewer  con- 
crete, brick  or  pipe) ;  772  ft.  IS-in.  sewer 
(concrete,  brick  or  pipe);  2,085  ft.  15-in.  sew- 
er pipe;  420  ft.  12-in.  sewer  pipe:  1,625  ft. 
10-in.  sewer  pipe;  16  manholes;  34  catch- 
basins.     O.  S.  Noble,  City  Engineer. 

McKeesport,  Pa. — Until  4  p.  m.,  Nov.  7, 
by  C.  E.  Soles,  City  Controller,  for  con- 
structing   18-in.    sewer. 

Olyphant,  Pa.— Until  Nov.  5,  by  L.  Block- 
berger.  Secy.,  for  constructing  sewer  sys- 
tem. A.  B.  Dunning,  Scranton,  Pa.,  is  En- 
gineer. 

Scranton,  Pa. — Until  10:30  a.  m.,  Nov.  4, 
by  C.  R.  Acker,  Director  Public  Works, 
for  constructing  sewers  in  Sec.  C,  10th  Dis- 
trict;  also  for   sewer   in   Forest  Court. 

Seattle,  Wash.— Until  Nov.  2,  by  C.  B. 
Bagley.  Secy.  Bd.  Pub.  Wks.,  for  construct- 
ing  sewer   in,  ll'th   Ward. 

Ardmore,  Pa. — Until  Oct.  31,  by  R.  A. 
Warner,  Supt.  of  Drainage,  Box  708,  for  con- 
struction of  1,575  ft.  of  8  in.   sewer. 

Reading,  Pa. — Until  Nov.  13,  by  City  Con- 
troller, for  constructing  three  storm  sewers. 
Elmer  E.    Beard,   City  Engineer. 

Milwaukee,  Wis. — Until  10:30  a.  m.,  Nov. 
4,  by  Chas,  J.  Poetsch,  Chairman  Bd.  Pub. 
Wks..  for  constructing  pipe  sewer  in  Hill 
PI.,  in  Estes  St.,  and  in  American  Ave. 

Monroe,  Wis. — Until  6  p.  m.,  Nov.  5,  by 
M.  T.  Gettigs,  Citv  Clerk,  for  construction 
of  800   lin.   ft   of  5-in.    sewer. 

North  Milwaukee,  Wis.- Until  7:30  p.  m.. 
Nov.  11,  by  E.  H.  Klamp,  Village  Clerk,  for 
material  and  labor  for  construction  of  septic 
tank  of  concrete,  42  ft.  in  diameter  by  16  ft. 
deep,  with  brick  power  house,  18  ft.  in  dia- 
meter by  10  ft.  high,  erected  above  it.  W. 
G.  Kirchoffer.  Engineer,  Madison,  Wis,  The 
ofl^cial  advertisement  will  be  found  else- 
where  in   this   Issue. 


Water  Supply, 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Velva,  N.  Dak.— Until  2  p.  m.,  Nov.  12,  by 
this  city  for  a  complete  water  works  sys- 
tem, consisting  of  an  85,000  gallon  concrete 
reservoir,  sewer  tile  gravity  pipe  line,  cast 
iron  pressure  distribution  pipe  lines,  frame 
pumping  station,  combined  gasoline  engine 
and  pump  and  two  Intake  wells.  Oscar 
Claussen.  Consulting  Engineer,  514  German 
Am.    Bank   Bldg.,    St.   Paul,   Minn. 

Hobart,  Okla. — Until  S  p.  m.,  Nov.  9,  by 
A.  W.  Kerr,  City  Clerk,  for  material  and 
labor  for  extending  the  water  mains,  the 
work  including:  18.000  ft.  4-in.  c.  i.  pipe: 
5.500  ft.  6-in.  c.  1.  pipe;  38  fire  hydrants;  4 
6-in.  valves;  11  4-in.  valves.  O.  S.  Noble, 
Citv  Engineer. 

Philadelphia,  Pa. — Until  noon,  Nov.  4,  by 
Geo.  R.  .Stearns.  Director  Public  Works,  for 
the  following:  Specification  No.  94.  For  ex- 
cavating water  pipe  trenches  for  high  pres- 
sure Are  main  system:  specification  No.  95, 
for  excavating  water  pipe  trenches  and  lay- 
ing cast-iron  water  pipe  and  all  appurten- 
ances for  high  pressure  fire  main  system. 
Information  may  be  obtained  from  the  Chief 
of  the  Bureau  of  Water,  790  City  Hall. 

Excaivation,  Earth  aod  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Mobile,  Ala. — Dredging.— Until  11  a.  m., 
Nov.  21.  by  Major  H.  Jervey,  U.  S.  Engrs., 
for  dredging  at  the  mouths  of  Wolf  and 
Jordan,    rivers.    Mississippi. 

Pine  Bluff,  Ark.— Until  1  p.  m.,  Nov.  12, 
bv  Benjamin  Franklin.  Chairman  Board  of 
Inspectors  of  Levee  District  No.  2,  for  labor 
and  material  and  constructing  a  line  of  levee 
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rroin  a  point  on  Clayton  lovco  cast  to  Noble 
lake,  llitnee  ari)un>t  Old  River,  to  a  point 
north  of  Fairfield,  Ark.  The  amount  of  em- 
bankment Is  appro-xlniately  150,000  cu.  yds. 
Chas.  K.  Moore,  Engineer,  Pine  Bluff. 

Emmetaburg,  la.— Tllo  Drain.— Until  Nov. 
6,  by  Sim  It.  SIcdinan,  County  Auditor,  for 
material  and  labor  for  laying  1.170  ft.  of  8 
In.    tile. 

Fort  Dodge,  la. — Drainage. — Until  Nov.  19, 
by  County  Auditor,  for  constructing  drain- 
age works  in  Drainage  District  No.  30.  C. 
Anderson,  L,ake  City,  la.,  Is  linglneer. 

Tipton,  Ind. — Tllo  Drain.— Until  1  p.  m., 
Nov.  Z.  by  Coinimssloners  of  Tipton  County, 
at  Tipton.  I'oi  the  cuiistructlon  of  about  two 
miles  of  tile  ditch  ranging  from  S  to  16  Ins. 
P.    u.   Duncan,   County  Jinglneer. 

Grand  Rapids,  Mich.— Dredging.- Until  3 
p.  Ml.,  Nov.  :;u,  by  Col.  M.  B.  Adams,  U.  S. 
Kngrs.,  57  Park  St.,  Grand  Rapids,  Mich., 
fur  dredging  at  -Muskegon  Harbor,  ilich. 

West  Point,  Miss.— Canal.— Until  Nov.  12. 
by  Clav  County  Houlka  Drainage  Commis- 
sioners, for  cutting  a  canal  12  miles  long 
through  Houllta  creek  bottom.  Canal  to  be 
20  ft.  wide  at  top,  16  ft.  at  bottom  one-half 
distance;  25  ft.  at  top,  20  ft.  at  bottom  the 
balance:  all  5  ft.  deep.  Dirt  to  be  thrown 
10  ft.  clear  of  banks  on  each  side  and  berm 
cleared  of  stumps.  Right  of  way  cleared  of 
timber  30  ft.  from  center  of  ditch.  23S,00U 
cu.  yds.  of  dirt  to  be  excavated.  Soil  black 
loam  in  nat  creek  bottom.  No  quicksand. 
Kightv-flve  per  cent  paid  each  mile  or  month 
of  work.  For  further  information  write 
Ben  H.  McFarland,  Secretary,  Aberdeen, 
Miss. 

Brooklyn,  N.  Y.— Seeding,  Plowing,  Etc.— 
fnlll  11  a.  m..  Nov.  4,  by  C.  B.  J.  Snyder, 
Superintendent  of  Scliool  Buildings,  Park 
Ave.  and  oSth  St.,  New  York,  for  seeding, 
plowing,  fertilizing,  etc.,  of  athletic  field  be- 
tween Avenues  L  and  K,  and  E.  17th  St., 
and  Brighton  Beach  R.  R.,  Flatbush.  Secur- 
ity  reiiuired  is   $1,000. 

Brooklyn,  N.  Y.— Dredging.— Until  11  a.  m., 
Nov.  6,  by  Bird  S.  Coler,  Borough  President, 
for  about  14.500  cu.  yds.  of  dredging  in  New- 
ton  Creek   Canal. 

Brooklyn,  N.  Y. — Grading  Lot. — Until  11  a. 
m.,  Nov.  6,  by  Bird  S.  Coier.  Borough  Presi- 
dent, for  grading  lot  at  northwest  corner 
of  4oth  St.  and  7th  Ave.,  requiring  3,6S6  cu. 
yds.   eartli  excavation. 

New  York,  N.  Y. — Dredging. — Until  noon, 
Nov  25.  by  Col.  John  G.  D.  Knight,  U.  S. 
Engrs..  Room  F7  Army  Bldg..  New  Tork, 
for  dredging  in  Mattituck  Harbor,  N.  T. 

Newport,  R.  I.^-Dredging. — Until  11  a.  m., 
Nov.  22,  by  Lt.  Col.  J.  H.  Willard,  U.  S. 
Engrs.,  for  dredging  at  Newport  Harbor, 
R.   I. 

Memphis,  Tenn. — Levee  and  Ditch. — ^Untii 
noon.  Nov.  25,  by  Capt.  Wm.  D.  Connor,  U. 
S.  Engrs.,  Room  20.  Custom  House,  Memphis, 
tor  about  190.000  cu.  yds.  of  levee  work  and 
40,000  cu.  yds.  of  drainage  ditch  in  upper 
St.  Francis  Levee  District. 

Galveston,  Tex. — Dredging. — Until  noon, 
Nov.  21,  by  Capt.  .John  C.  Oakes,  U.  S. 
Engrs.,  for  dredging  through  Turtle  Cave 
between  Aransas  Pass  and  Corpus  Christ! 
Bay. 

Miscellaneous. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Washington,  D.  C. — Ash  Collection. — Until 
noon.  Oct.  31,  by  Jay  J.  Morrow.  Engineer, 
Commission,  for  collection  and  disposal  of 
ashes  from  private  residences,  apartment 
houses  with  not  to  exceed  four  families,  and 
boarding  houses  and  lodging  houses  with  not 
to  exceed  25  rooms  In  the  District  of  Co- 
lumbia for  the  period  from  Nov.  1,  1907,  to 
June  30,  1910. 

Marlon,  Ind. — Electric  Plant. — Until  Nov. 
5.  bv  Countv  Commissioners,  for  construction 
of  electric  light  building  at  County  Infirm- 
ary. 

Chicago,  III. — Yard  Improvements. — Until 
noon.  Nov.  1,  by  Board  of  Education.  730 
Tribune  Bldsr..  for  yard  improvements  at 
Hnglewood    High    School. 

Boston,  Mass. — Incline. — Until  noon,  Oct. 
31,  by  B.  Lelghton  Beal,  Secy.  Boston  Tran- 
.>>lt  Commission,  for  constructing  open  Incline 
for  WashlnKlon  St.  tunnel  north  of  Boston 
City  Hospital   Relief  Station,  near  Canal  St. 

Ludlngton,  Mich. — Breakwaters. — Until  3 
p.  m.,  Nov.  20,  by  Col.  M.  B.  Adams,  U.  S. 
Engrs.,  57  Park  St.,  Grand  Rapids,  Mich., 
for  construction  of  breakwaters  at  Ludlng- 
ton. 

New  York,  N.  Y.— Towers.- Until  11  a.  m., 
Nov.  11.  by  Joseph  Bermel,  President  Queens 


lionniKli,  l^oiig  Island  City,  lur  furnishing 
liu!  necessary  materials  and  erecting  three 
signal  towers  for  trlangulatlun  in  the  Bor- 
ough of  yueens.     Security  required  is  4500. 

Rye,  N.  Y.— Dock.— Until  Nov.  6,  by  George 
L.  Henderson,  Village  Clerk,  for  constructing 
dock  on  bulkhead  at  Milton.  Charles  S. 
Towle,  Engineer,  5  E.  42nd  St.,  New  York 
City. 

McKeesport,  Pa. — Iron  Fence. — Until  4  p. 
m.,  N'.v.  «,  by  C.  E.  Soles,  City  Controller, 
for   ^instructing    Iron    fence. 

Austin,  Tex. — Concrete  Wall.— Until  Nov. 
21.  by  C.  K.  Leonard,  City  Engineer,  accord- 
ing to  reports,  for  constructing  concrete 
retaining  wall  and  abutment  contiiining  1,324 
cu.  yds.  of  concrete.  Estimated  cost  Is 
$8,000. 

Fort  Sumter,  S.  C.— Wharf.— Until  11:30  a. 
m.,  Nov.  21,  by  J.  .M.  Fulton,  Q.  M.,  Fort 
Mouftrli;,  S.  C,  for  construction  of  wharf 
at   Flirt    Sumter. 

Galveston,  Tex. — Jetty  Work. — Until  noon, 
Nov.  21,  by  Capt.  John  C.  Oakes,  U.  S. 
Engrs.,  for  "jetty  work  at  Aransas  Pass,  Tex. 

Seattle,  Wash.— Dike  Gates.— Until  Nov.  1, 
by  the  Pacilic  Coast  Dyking  Co.,  304  Pioneer 
bldg..  for  the  construction  of  the  dyke  and 
tide  gates  in   South  Bay,  Grays  Harbor. 

La  Prairie,  Que. — Ice  Piers. — Until  Nov.  4, 
by  Fred  Gelinas.  Secy.  Dept.  Pub.  Wks.,  Ot- 
tawa, Ont.,  for  constructing  two  ice  piers  in 
River   St.   Jacques  at   La   Prairie. 

Ottawa,  Ont. — Pile  Work.— Until  Nov.  4, 
by  F'red.  Gelinas,  Secy.  Dept.  Pub.  Wks., 
Ottawa,  for  construction  of  pile  protection 
work  at  McGregor's  Creek,  near  Chatham. 

Materials.  Machines.  Supplies. Tools  Btc 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

New  Fort  Lyon,  Colo. — Laundry  Equip- 
ment.— Until  11  a.  m.,  Nov.  16,  by  Bureau 
of  Yards  and  Docks,  Na\T  Department, 
Washington,  until  11  a.  m.,  Nov.  IS,  for  fur- 
nishing  and  installing  laundry  equipment  in 
the  naval   hospital,   New   Fort  Lyon,   Colo. 

Washington,  D.  C. — Car  Wheels.  Conduit, 
Etc.— Until  10:30  a.  m.,  Nov.  19,  by  H.  F. 
Hodges.  General  Purchasing  Officer  Isthmian 
Canal  Commission,  for  furnishing  car  wheels, 
wrought  iron,  steel  tubing,  electrical  fix- 
tures, conductor  wire,   iron  conduit,  etc. 

Washington,  D.  C. — Laundrj-  Equipment. — 
Until  11  a.  m.,  Nov.  16.  by  Bureau  Yards 
and  Docks,  for  furnishing  and  installing 
laundry  equipment  at  the  Naval  Hospital 
Medical  School,  Washington,  D.  C. 

Atlanta,  Ga. — Pump,  Pipe,  Engine. — Until 
3  p.  m..  Nov.  25,  by  F.  P.  Rice,  Chairman 
Joint  Council  Committee,  tor  furnishing  city 
with  a.  20-million  and  a  25-million  gallon 
centrifugal  pumps;  also  for  furnishing  a  ver- 
tical triple  expansion  high  duty  pumping  en- 
gine of  20  million  gallons  capacity  per  24 
hours.  Bids  are  also  asked  for  furnishing 
13.000   ft.    of   36-in.    water  pipe. 

New  Orleans,  La. — Fire  Hose. — Until  noon, 
Nov.  4,  by  Jno.  B.  Sheehan,  Sec.v.  Fire  Com- 
missioners, for  furnishing  5.000  ft.  first  qual- 
ity cotton,  rubber  lined  2%-in.  hose,  coupled 
complete. 

Kansas  City,  Mo. — Vault  Equipment — Un- 
til 2  p.  m.,  Nov.  12,  by  Everett  Elliott.  Secy. 
Bd.  Pub.  Wks.,  for  furnishing  metallic  equip- 
ment  for  vault  in   City  Clerk's   office. 

Fort  Totten,  N.  Y. — Torpedo  Cases. — Until 
noon,  Nov.  11,  by  the  Disbursing  Office,  Tor- 
pedo Department,  Fort  Totten,  for  steel  sub- 
marine  torpedo   cases. 

New  York,  N.  Y.— Road  Rollers.— Until  3 
p.  m.,  Nov.  7,  by  Park  Board,  for  furnish- 
ing and  delivcrins  two  12-ton.  3-wheel  steam 
road  rollers  for  Department  of  Parks.  Bponx 
Borough.  Blanks  at  office  of  Department  of 
Parks.  Zbrowskl  Mansion,  Claremont  Park, 
The    Bronx. 

New  York,  N.  Y. — Mechanical  Equipment. 
— Until  2:30  p.  m..  Oct.  31,  by  Robert 
Watchom,  Commissioner  of  Immigration,  El- 
lis Island.  N.  Y.  H.,  for  mechanical  equip- 
ment of  Measles  Wards  C.  D  and  G,  Isola- 
tion Ward  L.  Staff  House  and  Mortuary, 
Contagious  Disease  Hospital  Group,  U.  S. 
ImmlKTant  Station.  Ellis  Island. 

McKeesport,  Pa. — Fire  Alarm  System. — 
ITntil  1  p.  m..  Nov.  6.  by  C.  K.  Soles.  City 
Controller,  for  underground  fire  and  police 
alarm   system. 

Philadelphia,  Pa.— Pump,  Pipe.— Until 
noon.  Nov.  4,  by  Geo.  R.  Stearns,  Director 
Public  Works,  for  the  following:  Specifica- 
tion No.  90.  For  one  6,000,000  gallon  pump- 
ing engine  for  Belmont  High  Service  Pump- 
ing Station:  sperlfir.Ttion  No.  93.  for  furnish- 
ing pipe  fittings  and  materials  for  high  pres- 


sure lire  main  system.  Information  may  be 
obtained  from  Chief  of  Bureau  of  Water,  7(0 
i;ity    HaU. 

Manila,  P.  I. — Pumps  and  .Motors. — Until 
noun,  Jan.  15,  by  Municipal  Board,  Jno.  i&. 
Tutlier,  Secy.,  for  furnishing  and  installing 
12  pumps  and  motors  fur  new  sewer  system. 
Plans,  etc.,  from  Mr.  Tuther  or  from  Bureau 
I  iif   Insular  Affairs,   Washington,   D.   C. 

Milwaukee,  Wis. — Crushed  Stone  Screen- 
ings—  Until  10:30  a.  m.,  Nov.  5,  by  Charles 
J.  Poetsch,  Chairman  Bd.  Pub.  Wks.,  for 
furnishing  $7,300  worth  of  crushed  stone  and 
$1,500  worth  of  stone  screenings. 

Milwaukee,  Wis.— Boilers.— Until  10:30  a. 
Ml.,  Nov.  4,  by  Chas.  J.  Poetsch,  Chairman 
Bd.  Pub.  Wks.,  for  constructing,  delivering 
and  erecting  three  return  tubular  boilers  for 
North  Point  pumping   station. 

CONTRACTS  LET, 

The  following  contracts  have  bean  let  re- 
cently: 

San  Bernardino,  Cal. — Sliops,  Round  House. 
— Carl  Leonardt,  Los  Angeles,  Cal.,  for  new 
100x500  ft.  machine  shops  for  Santa  Fe  Ry.; 
also  for  35-stall  round  house  to  cost  $150,- 
000. 

Napa,  Cal.— Bridge.— H.  W.  Wing,  at 
$fi,6SU,  for  stone  masonry  bridge  over  Mil- 
liken  Creek. 

San  Diego,  Cal. — Bridge. — Charles  Stess- 
gen,  at  $2,485,  for  wooden  bridge  over  Pen- 
asquitas   Creek. 

Palatka,  Fla. — Bridge.— Converse  Bridge 
Co.,  Chattanooga,  Tenn.,  at  $54,000,  for  con- 
struction of  county  highway  bridge  over  St. 
Johns   River. 

Rathdrum,  Idaho.  —  Bridge.  —  Carscallen 
Bros.,  Coeur  d'Alene,  Idaho,  at  $5,250,  for 
steel  bridge  over  Spolcane  River  at  Huetter. 

Albia,  la. — Water  Main. — Gary  P.  Combs, 
for  extension  of  Jefferson  St.  water  mains. 

Dubuque,  la. — Paving. — McCarthy  Con- 
struction Co.,  Davenport,  la.,  for  paving 
Windsor  Ave. 

North  Chicago,  111.— Sewers.— H.  D.  Hallett, 
Aurora,  III.,  at  $60,000,  for  building  sewers 
at  naval  training  school,  Nortli  Chicago. 

Duquoin,  111. — Water  Mains. — Wm.  Tunny. 
Joliet,  111.,  for  constructing  water  main  sys- 
tem. 

Evansvllle,  Ind. — Sewer. — Frank  Neglar, 
for  construction  of  Maryland   St.   sewer. 

Indianapolis,  Ind. — Roadwork. — J.  H.  Rob- 
erts, for  improvement  of  Randolph  St.,  with 
gravel  roadway,  cement  walks,  and  curb; 
American  Construction  Co.,  for  improvement 
of  first  alley  south  of  Henry  St.,  with  brick 
roadway;  Marion  County  Construction  Co., 
for  improvement  of  Maryland  st.  with  brick 
roadway;  Geo.  W.  McCray,  for  improvement 
of  first  alley  north  of  15th  St.,  with  brick 
roadway. 

Princeton,  Ind. — Gas  Plant. — William  ToUe. 
for  constructing  gas  plant  for  Consumers' 
Gas  Co. 

Topeka,  Kan.— Railroad  Grading. — ^W.  T. 
Denton.  Cleburne,  Tex.,  and  J.  H.  Maxwell. 
Topeka,  Kan.,  for  grading  first  17  miles  of 
projected  TTopeka-Southwestern  R.   R. 

St.  Paul,  Minn. — Grading,  Sewer. — Keogh 
Bros.,  at  $7,900.  for  grading  in  Midway  Dis- 
trict; John  Lind,  at  $3,000,  for  sewer  in  Lee 
Ave. 

Stillwater,  Minn. — Sewer  System. — Wm.  C. 
Fraser,  Rochester,  Minn.,  at  $14,000,  for 
sewer  system  at  new  state  prison  at  Still- 
water. 

Two  Harbors,  Minn. — Sewer. — Haugsten  & 
Johnson,  Two  Harbors,  at  $4,710,  for  material 
and  labor  for  constructing  3,460  ft.  of  sewers. 

Two  Harbors,  Minn. — Concrete  Work. — ■ 
McCloud  &•  Smith,  Duluth,  Minn.,  for  con- 
structing concrete  abutments  for  several 
bridges  on   D.    &   I.   R.   R    R. 

St.  Joseph,  Mich. — Paving. — W.  Worth 
Bean,  Jr..  for  paving  with  brick  and  ma- 
cadamizing several   streets. 

St.  Joseph,  Mc— Sewers.— G.  O.  Skilbred 
Construction  Co.,  at  $7,306,  for  extending 
Wyatt  Park  main  sewer:  J.  H.  Hartinan,  at 
$1,997,  for  extension  of  Grand  Ave  sewer. 

St.  Louis,  Mo. — Paving. — Schneider  Granite 
Co..  St.  Louis,  at  $82,568,  for  improving 
Broadway. 

Exeter,  Neb. — Water  Works. — National 
Construction  Co.,  South  Bend,  Ind.,  for  con- 
structing air  pressure  system  of  water 
works   for   this  place. 

Oneida,  N.  Y. — Sewer. — ComvlUe  Bros., 
at  $1,164.  for  sewer  in  Lake  and  Elm  Sts. 

Elizabeth  City,  N.  C. — Concrete  Mill. — 
David  E.  Evans  &  Co..  Baltimore.  Md..  have 
a  contract  to  erect  a  new  reinforced  con- 
crete lumber  mill  for  the  Dare  Lumber  Co., 
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Elizabeth  City,  N.  C.  Contract  price,  $35,- 
000.      D.   B.   Banks,   is  designing  engineer. 

Defiance,  O. — Sewer. — Peter  Weigerdlng, 
for  material  and  George  Wohn  for  labor, 
for  the  construction  of  a  sewer  out  Nortli 
Clinton  St.,   to  cost  $2,500. 

St.  Clairsviile,  O. — Water  System. — J.  R. 
Fitton,  Bellaire,  O.,  for  installing  new  water 
system    for   court    liouse   and  Jail. 

Lawton,  Okla. — Bridges. — B.  F.  Hall,  Hast- 
ings, Okla.,  at  $5,774,  for  eight  county 
bridges;  Canton  Bridge  Co.,  at  $12,374,  for 
eight  county  bridges,  and  Midland  Bridge 
Co..   at   $11,S34,    for  nine   county   bridges. 

Brighton,  Pa. — Road. — Funkhouser  &  Hunt- 
er, New  Brighton,  Pa.,  for  state  road  in 
Brighton  Township. 

Carmen,  Pa. — Railroad  Work. — Thos.  A. 
Shoemaker,  Bellefonte,  Pa.,  for  second  track 
from  Carmen  to  Brockwayville  for  Buffalo, 
Rochester  &  Pittsburg  R.  R.  Contract  is  re- 
ported to  amount   to  about  $900,000. 

Cumberland,  Pa. — Road. — M.  B.  Bunyea, 
Chester.  Pa.,  for  state  road  in  Cumberland 
Township. 

Howe.  Pa. — Road. — Reiter,  Curtis  &  Hill. 
Philadelphia,  Pa.,  for  constructing  state 
road  in  Howe  Township,  Perry  County. 

Mount  Union,  Pa.— Road  Work.— W.  H. 
Herr  &  Son,  Altoona,  Pa.,  for  constructing 
2%   miles  of  state  road. 

Hazelton,  Pa. — Building  Work. — G.  W. 
Beard  &  Co.,  Reading,  Pa.,  for  additions  to 
State  Hospital  at  Hazelton. 

Pittsburg,  Pa. — Paving,  Sewers. — M. 
O'Herron  &  Co.,  for  paving  6th  Ave.,  at 
$1S,430.  Webster  Ave.  at  $14,600,  and  Glen- 
wood  Ave.,  at  $13,877;  also  for  sewer  in 
Coltart  Sq.,  at  $12,598. 

Tyrone,  Pa. — Foundation  Work. — ^American 
Railways  Co.,  through  A.  S.  Kibbe,  Engineer. 
have  awarded  contract  for  the  foundations 
of  the  power  house  of  the  Home  Electric 
Light  &  Power  Co.,  at  Tyrone,  to  the  Ray- 
mond Concrete  Pile  Co.,  of  Chicago  and 
New  York. 

Williamsport,  Pa. — Sewage  Purification. — 
Busch  &  Stewart  for  sewage  purification 
plant  for  Keystone  Glue  Works. 

Belle  Fourche,  S.  Dak. — Canal  Work. — 
Devore  Bros.  &  Farlay.  Vale,  S.  Dak.,  at 
$103,500  for  constructing  portion  of  South 
Canal,  Belle  Fourche  Project. 

Houston,  Tex. — Bridge. — A.  N.  Fitzgerald, 
at  $10,176,  for  wooden  bridge  with  steel 
swing  over   San  Jacinto  River. 

Chehalis,  Wash. — Paving. — Anderson  & 
Robinson.  Chehalis,  at  $8,948,  for  macadam- 
izing Prindle  St. 

Spokane,  Wash. — Librar}-. — Hastie  &  Dou- 
gan.  at  $117,500,  for  erection  of  library  and 
assembly  hall  at  the  state  college. 

Olympia,  Wash. — Bridge,  Clearing  and 
Grubbing. — Northwest  Bridge  Co.,  at  $6,952, 
for  constructing  ISO  ft.  steel  bridge  over 
Wachougal  River;  C.  W.  Grader,  Forks, 
Wash.,  at  $320  per  acre  for  clearing  and 
$280  for  grubbing  on  road  No.  9.  Last  con- 
tract amounts  to  about  $15,000. 

Elmwood,  Wis. — Water  Works. — W.  C. 
Eraser,  Rochester,  Minn.,  for  water  works 
for  this  place. 

PROJECTED   WORK. 

Railroads- 
Items  Arranged   Alphabetically  by  States. 

Hollister,  Cal. — San  Juan  Pacific  Ry.  Co. 
has  filed  its  incorporation  papers.  Company 
has  capital  stock  of  SI. 500. 000  and  proposes  t» 
build  a  railroad  from  HolUster  to  Watson- 
ville.  Frank  D.  Brown,  San  Francisco.  Cal., 
Chas.  E.  Ladd,  Portland,  Ore.,  and  Gustav 
Baumann,   New   York,   are   interested. 

Redlands,  Cal. — Proposition  has  been  made 
to  local  Board  of  Trade  for  construction  of 
railroad  from  this  place  to  Hemet  and  San 
Jacinto.  It  is  estimated  that  a  road  could 
be  built  for  $600,000,  and  W.  F.  Whittier, 
San  Francisco.  Cal.,  has  agreed  to  furnish 
$300,000  if  these  cities  above  named  will  also 
raise  $300,000. 

Vallejo,  Cal. — Advices  from  this  city  state 
that  Southern  Pacific  Ry.  will  probably  build 
a  7-mile  branch  from  Vallejo  to  Benicia  and 
will  lay  out  railway  yards  at  Soscol,  where 
the  company  recently  purchased  40  acres  of 
land.  L.  F.  Champion,  Oakland  Pier,  Cal., 
is   Resident  Engineer. 

Whittier,  Cal. — L.  Scofield  and  A.  Ward- 
man,  of  local  Board  of  Trade,  are  promoting 
project  for  a  short  line  from  Los  Angeles  to 
Whittier  by  way  of  Montebello,  El  Carmel 
and  Ranchito. 

Durango,  Colo. — Surveys  are  reported  un- 
der way  by  Denver  &  Rio  Grande  R.  R  to 
locate   a   line   from  Chama   via  Ojo   Caliente 


Hot  Springs  to  a  junction  with  the  present 
Santa  Fe-Antonio  line  at  Servillela.  The 
line  will  follow  Uie  Chama  River  to  El  Vado. 
The  new  line  will  give  Santa  Fe  a  direct 
route  to  Durango,  Colo.,  and  make  possible 
the  abandonment  of  the  present  narrow  gago 
from  Chamita  to  Servilleta.  J.  G.  Gwynn, 
Denver,  Colo.,  is  Chief  Kngineer  Denver  & 
Rio  Grande  R.  R. 

Cairo,  Ga. — Efforts  are  being  made  to  in- 
terest the  Cairo  Lumber  Co.  in  a  project  for 
the  construction  of  a  railroad  from  Cairo 
south,  through  Havana,  Fla.,  to  be  extended 
on  to  the  Gulf  and  north  of  Cairo  to  Pelham. 
A  company  owning  large  ti-acts  of  timber 
land  in  the  lower  part  of  Grady  county  is 
also   interested. 

Waterloo,  la. — Iowa  &  Northwestern  Ry. 
Co.,  Stephen  B.  Howard,  President,  is  re- 
ported to  have  secured  necessary  capital  for 
the  construction  of  its  projected  line  south- 
east from  Waterloo  through  Independence 
and  Anamosa  to  Stanwood.  Road  would  be 
100  miles  long  and  press  reports  state  that 
construction   work   will   be   started   this   fall 

Coffeyville,  Kan. — This  place  has  voted  a 
$3«.U00  bond  issue  to  aid  in  the  construc- 
tion of  the  Coflieyville  &  Memphis  R.  R.  Co. 
This  company  will  build  a  line  from  Coftev- 
ville  southeast  to  Centralia  and  Vinita,  Ind. 
T.  These  two  cities  have  already  voted 
aid  to  the  road.  Eventually  the  companv 
hopes  to  build  into  northern  Arkansas.  Work 
on  the  line  as  far  as  Vinita  will  commence 
at  once. 

Leavenworth,  Kan.— Leavenworth,  Kan- 
sas &  Western  Ry.  has  been  granted  leave 
to  build  a  railroad  track  for  a  short  distance 
on  U.  S.  Reservation  between  its  present 
trackage  and   the   government   terminals. 

Ithaca,  Mich. — Ann  Arbor  R.  R.,  Jos.  Wan- 
becq.  Engineer,  Toledo,  O.,  is  reported  to 
be  considering  building  a  branch  line  from 
Ithaca  or  Alma   to  St.   Louis,   ilich. 

St.  Joseph,  Mo. — Press  reports  frbm  this 
place  quote  J.  W.  Brockett,  Chief  Engineer 
of  the  St.  Joseph  &  Nodaway  Valley  Rv., 
as  stating  that  all  of  the  sun-eys  have  been 
completed  between  St.  Joseph  and  Savannah 
and  Tarkio  and  a  good  part  of  the  right  of 
way  has  been  secured. 

Edinburg,  N.  Dak. — Northern  Dakota  Bv. 
Co.,  capitalized  at  $200,000,  has  been  incor- 
porated to  build  a  line  from  this  place  to 
the  plant  of  the  Pembina  Portland  Cement 
Co.  in  Cavalier  county,  N.  Dak.  Among 
those  interested  are:  E.  Thorwaldson. 
Mountain,  N.  Dak.;  John  Johnson,  Edinburg, 
N.  Dak.,  and  S.  J.  Sigfusson,  Mountain,  N. 
Dak. 

Jamestown,  N.  Dak. — ^Midland  Ry.  Co.  is 
seeking  right  of  way  and  depot  grounds  in 
this  city,  and  right  of  way  between  here  and 
Edgeley.  40  miles.  Surveys  are  reported  to 
have  been  completed  from  Redfield,  S.  Dak., 
to  Pembina  county,   N.   Dak. 

Goldfield,  Nev. — Nevada  Hills  Mining  Co. 
is  projecting  construction  of  a  railroad  from 
Fallon,  Nev.,  to  the  company's  mines  at 
Fairview. 

Beaver,  Okla. — Beaver  Valley  &  North- 
western R.  R.,  capitalized  at  $4,000,000  has 
been  incorporated  to  build  a  line  about  400 
miles  long  e.xtending  from  Oklahoma  City, 
via  Beaver  City  to  La.  Junta.  Colo.  Among 
the  incorporators  are  J.  W.  Webb,  Ray 
Barnes  and   F.    C.    Tracy. 

Portland,  Ore. — A  local  press  report  quotes 
J.  P.  O'Brien,  Portland,  General  Manager 
of  Oregon  R.  R  &  Navigation  Co..  as  stat- 
ing that  actual  construction  work  would  be 
started  about  the  first  of  the  year  on  the 
Oregon  &  Washington  R.  R.  PreUnlinar^■ 
work  on  the  road  between  Portland  and 
Pnget  Sound  is  said  to  have  been  completed. 

Erie,  Pa. — Charter  has  been  granted  East 
Erie  Connecting  R.  R.  allowing  it  to  con- 
struct a  2%  mile  line  in  the  suburbs  of  Erie. 
Capital  stock  is  $25,000.  Mathew  C.  Gris- 
wald,   Erie,   is  President. 

Pierre,  S.  Dak.^Omaha,  Newport  &  North- 
ern Ry.  Co.,  capitalized  at  $8,000,000,  with 
nominal  headquarters  in  Pierre,  has  been  In- 
corporated. The  proposed  line  is  to  traverse 
the  counties  of  Douglas,  Washington,  Dodge. 
Colfax,  Platte.  Bowen.  Wheeler,  Holt  and 
Rock  in  Nebraska.  The  incorporators  are 
Ephraim  Banning.  Pierson  M.  Banning, 
Thomas  C.  MacPhillon,  Oscar  W.  Boyd  of 
Chicago,  111.,  Clarence  A.  Miller  of  Minne- 
apolis, Minn..  I.  W.  Goodner  and  M.  P. 
Goodner  of  Pierre. 

Pecos,  Tex. — Steps  are  being  taken  by 
citizens  of  this  place  to  form  a  company  to 
build  a  40-mile  railroad  from  this  place  to 
Balmorhea.  The  road  is  to  be  called  the 
Pecos,  Saragosa  &  Balmorhea  Ry.,  and  as 
soon  as  charter  is  obtained  preliminary  sur- 
veys will  be  started.  About  $40,000  has  been 
raised  for  preliminary  work. 

Wichita  Falls,  Tex.— Wichita  Falls.  Law- 
ton  &  Northwestern  Ry.  has  secured  funds 
necessarj-    for    the    completion    of    the    road 


from  Red  River  in  the  Big  Pasture  to  Law- 
ton, — JO  miles.  President  Bellamay  has  an- 
nounced that  grading  on  the  line  from  a 
junction  in  the  Big  Pasture  with  the  Wiclrtta 
Falls  &  North%vestern  will  begin  at  once, 
and  that  the  road  will  be  completed  to  Law- 
ton    early   next   j'ear. 

Tacoma,  Wash. — Seattle-Tacoma  Short 
Line  Ry.,  capitalized  at  $6,0OO,O0u,  lias  tiled 
its  articles  of  incorporation.  The  road  will 
be  30  miles  long,  double  track,  and  it  is  said 
that  construction  work  will  be  started  as 
soon  as  remaining  right  of  way  can  be  se- 
cured. The  franchises  were  obtained  in  the 
name  of  M.  J.  Wrlghtman  and  C.  E.  Muck- 
ler.  Construction  within  two  years,  as  speci- 
fied by  the  franchises.  Is  guaranteed  bv 
$14,000  deposit  with  the  city  of  Seattle  and 
a  deposit  has  also  been  made  with  the  treas- 
urer of   Tacoma. 

Elkins,  W.  Va. — Extension  of  Western 
Maryland  R.  R.  from  Huttonsville  to  Web- 
ster Springs,  40  miles,  is  said  to  be  under 
consideration.  P.  Cain,  Elkins,  W.  Va.,  Is 
Engineer  JIaintenance  of  Way. 

Brantford,  Ont.— Grand  Valley  Radial  Co. 
has  come  under  control  of  Pittsburg,  Pa., 
capitalists  and  a  number  of  changes  are  to 
be  made  according  to  General  Manager  Ver- 
ner.  These  include  a  new  line  30  miles  to 
Port  Dover,  on  Lake  Erie.  The  road  from 
Brantford  and  Gait  will  be  reconstructed, 
shortened  and  new  rails  laid.  A  spur  will 
be  built  to  St.  George.  A  new  line  will  also 
be  built  west  via  Burford  and  Cathcart  to 
Woodstock  where  the  Thames  Valley  road, 
which  has  been  acquired,  will  be  used  to 
IngersoU  and  from  there  will  be  extended 
west  to  London.  In  all  94  miles  of  new  road 
will   be   constructed. 

Winnipeg,  Man. — For  the  purpose  of  build- 
ing a  direct  line  between  Winnipeg  and 
Dawson  City  the  Saskatchewan.  Peace 
River  &  Dawson  R.  R.  Co.  is  seeking  in- 
corporation  from   the  Dominion   Parliament. 


Sewers. 


Items   Arranged   Alphabetically   by    States. 

Castle  Rock,  Colo. — City  is  considering  in- 
stalling sewer  system. 

New  Britain,  Conn. — Sewer  Board  has  been 
instructed  to  prepare  plans  for  construction 
of  sewer  in  Black  Rock  Road.  Sewer  would 
cost  about  $25,000. 

Clear  Lake,  la. — Estimates  and  plans  are 
being  made  for  sewer  sj'stem  for  this  place; 
probable    cost    $42,000. 

Des  Moines,  la. — George  D.  Dobson,  City 
Engineer,  is  preparing  plans  for  Woodland 
Ave.   and  Pleasant  St.   sewer  systems. 

Quincy,  III. — City  will  ask  bids  in  April 
for  construction  of  North  End  sanitary 
sewer.  Appropriation  of  $30,000  has  been 
made  for  the  work. 

Union  City,  Ind. — Union  City  "Register- 
Weekly"  suggests  that  city  officials  secure 
engineer  to  map  out  sewer  system  for  this 
place. 

Topeka,  Kan. — Surveys  are  under  way  for 
sewer  to  drain  that  portion  of  city  near 
Quinton  Heights  and  west  to  Washburn 
College  campus. 

Dayton,  Ky.— A  $28,000  bond  issue  for  con- 
structing sewers  will  be  voted  on  Nov.  5. 

Ishpeming,  Mich. — Estimate  of  cost  is  to 
be  made  of  installing  sewer  system  in  North 
3d  St.  and  in  Vine  St. 

Morrlce,  Mich. — Injunction  restraining  this 
place  from  constructing  drainage  system  has 
been  dissolved  and  steps  will  be  taken  to 
hurrj'  on  construction  work. 
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For  Trench  Work 

when;  there  is  a  moderate  amount  cf  water  to 
be  handled,   there  is  nothing  superior  to  our 

Diaphragm  Pump 

It  -will  displace  sand,  gravel,  or  anything  liquid 
enou<(h  to  flow;  the  cost  of  operation  is  low 
and  it  has  great  durability. 

It  can  be  moved  easily  anywhere  on  the 
job  as  no  foundation  is  needed.  We  carry  these 
in  3"  and  4"  with  strainer  and  hose  complete 
ready  for  immediate  use. 

We  make  a  specialty  of  furnishing  repair 
parts.     Circular  on  request. 

HAROLD  L.  BOND  COMPANY 

142  Pearl  Street         Lon«  dis.  Tei.      BOSTON,  MASS. 

Cable  Address  BONDCO  Western  Union  Code 


Drilling  Twelve-Inch     Holes     with     a 
Five-Inch  Bit  235 

Device  for  Assisting  Traction  Engines 

in  Soft  Ground 236 
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SEPTIC  TANK    AND    PUMPING 
;  STATION. 

(  North  Milwaukee,  Wis. 

Sealed  bids  will  be  received  by  E.  H. 
Klamp,  Village  Clerk,  until  7:30  p.  m.,  Nov. 
11,  1907,  tor  the  furnishing  of  all  material 
and  labor  for  the  construction  of  a  septic 
tank  made  of  concrete,  42  ft.  in  diameter  by 
16  ft.  deep  with  brick  house  18  ft.  in  dia- 
meter by  10  ft.  high,  erected  above  It.  Each 
bid  must  be  accompanied  by  a  certified 
check  for  5  per  cent  of  the  amount  of  the 
bid.  A  bond  of  50  per  cent  will  be  required 
of  the  successful  bidder. 

Plans  and  specifications  may  be  seen  on 
and  after  Nov.  4,  at  the  village  hall.  North 
Milwaukee,  Wis.,  at  31  Vroman  Bldg.,  Madi- 
son, Wis.,  and  at  the  Builders  &  Traders' 
Exchange,  Milwaukee,  Wis.  The  right  is 
reserved  to  reject  any  or  all  bids. 

W.  G.  KIRCHOFFER,  Engineer. 

Madison,  Wis. 
E.   H.   KLAMP,   Village  Clerk, 
18-2t  North  Milwaukee.  Wis. 


PROPOSALS  FOR  STREET  PAVING. 

Columbia,    S.    C. 

Proposals  will  be  received  by  the  Street 
Commission  of  the  City  of  Columbia,  S.  C, 
until  12  o'clock  m.,  November  25th,  1907,  for 
paving  Main  Street  with  either  Vitrified 
Brick,  Wood-Block,   Asphalt  or  "BltuUthlc." 

The  work  will  embrace  approximately  €5,- 
000  square  yards  of  pavement.  17,000  lineal 
feet  of  combined  concrete   curb  and  gutter, 


and  4.500  lineal  feet  of  concrete  storm  drains. 
Plans  are  on  file  and  may  be  seen  at  the 
office  cf  the  Street  Commission  at  Columbia, 
or  at  the  office  of  the  Engineer  at  Winston- 
Salem,   N.   C. 

Specifications   -will   be   ready   and    may   be 
obtained  from  the  Engineer  after  jct.  30th. 

Proposals  will  be  opened  publicly  with  the 
usual  rights  reserved. 

J.   L.   LUDLOW,   Engineer, 

Winston-Salem,   N.   C. 
CHAS.  NAREY, 
18-3t  Chairman   St.    Commission. 


U.  S.  ENGINEER  OFFICE,  Portland.  Greg., 
Oct.  18,  1907.  Sealed  proposals  for  furnish- 
ing and  delivering  four  hoisting  engines, 
three  locomotives  and  two  boilers  will  be 
received  here  until  11  a.  m.,  Nov.  IS.  1907, 
and  then  publicly  opened.  Information  fur- 
nished on  application.  S.  W.  ROESSLER. 
Lt.   Col.,   Engrs.  17-4t 


TRUNK  SEWER  AND  TUNNEL. 

White  Plains,    N.   T.,    Oct.   10,   1907. 
Office  of  the  Commission,  No.  2  Grand  St. 

Pursuant  to  the  provisions  of  Chapter  646 
of  the  Laws  of  New  Tork,  1905,  as  amended 
by  Chapter  747  of  the  I^aws  of  1907. 

SEALED  BIDS,  addressed  to  the  Chairman 
of  the  Bronx  Valley  Sewer  Commission  and 
accompanied  by  a  certified  check  for  at  least 
five  per  cent  of  tlie  amount  of  security  re- 
quired for  the  faithful  performance  of  the 
contract  for  each  section  bid  upon,  will  be 
received  up  to  November  7,  1907,  at  one- 
thirty  P.  M.,  for  furnishing  all  the  work 
and  materials  necessary  for  the  watertight 
and  enduring 

CONSTRUCTION  of  each  one  of  the  seven 
sections  which  together  comprise  about  twelve 
miles  of  circular  sewer  from  three  and  one- 
third  to  six  feet  in  diameter  and  about 
three  miles  of  circular  lined  tunnel  mostly 
six  and  one-half  feet  and  eight  and  one- 
half  feet  In  diameter.  The  material  to  be 
either  monolithic  reinforced  concrete,  re- 
inforced  concrete  blocks  or   brick   masonry. 

PLANS  and  specifications  may  be  seen  at 
the  office  of  the  Commission.  The  Invita- 
tion to  Contractors,  the  Form  for  Bids,  the 
Specifications  and  the  Form  of  Contract 
and  Bond  may  be  obtained  from  the  Sec- 
retary of  the  Commission  upon  the  pay- 
ment of  one  dollar,  to  be  repaid  when  the 
same   are   properly   used   in   bidding. 

FORM    OF    BID    must    fulfill    the    require- 


ments of  the  Invitation  and  be  made  out 
upon  the  printed  Form  of  Bid  as  above  ob- 
tained and  the  Commission  reserves  to  it- 
self the  right  to  reject  any  or  all  bids 
or  to  accept  that  one  or  those  whose  ac- 
ceptance will,  in  its  judgment,  best  secure 
the  public  interest  and  the  efficient  per- 
formance of  the  work   mentioned. 

FRANK  N.  GLOVEni. 
Secretary. 
Office   of  the   Commission,   No.   2   Grand  St.. 
White   Plains,    N.    Y.,    October  10,    1907. 

17-3t 


PROPOSALS     FOR     WATER     PIPE. 

Office  of  the  Superintendent  of  the  Water 
Department  of  the  City  of  Phoenix,  Ariz., 
September   25,    1907. 

Separate  bids  will  be  received  by  the  Su- 
perintendent of  the  Water  Works  of  the 
City  of  Phoenix,  Arizona,  at  the  office  of 
the  said  Superintendent,  up  until  3:30  p. 
m.,   of  December  1,   1907,   for  the  following: 

1.  Furnishing  all  material  and  labor  for 
the  completion  of  contemplated  improve- 
ments. 

2.  Supplying   material   only. 

3.  Necessary  work  for  the  Installation  of 
the   same. 

Specifications  can  be  obtained,  upon  appli- 
cation, from  the  Superintendent,  at  City 
Hall,   Phoenix,  Arizona. 

A  certified  check  for  five  per  cent  of  the 
amount  of  the  bid,  made  payable  to  Frank 
Thomas,  Recorder  for  the  City  of  Phoenix, 
is  to  accompany  each  proposal,  to  be  held 
as  a  guarantee  that  a  contract  with  bond 
approved  by  him  will  be  entered  Into  by 
the  party  whose  bid  is  accepted.  In  accord- 
ance  with  the   terms   of  the   said   bid. 

The  Superintendent  reserves  the  right  to 
reject  any  or  all  bids,  in  wliole  or  In  part. 

ROBT.    CRAIG, 
16-3t  Superintendent. 


■H?:  A  Painting  and  Whitewashing 
^^^^  Machine 

DOES  THE  WORK  OF  20  MEN 

with  brushes,  and  does  it  better.    Send 
for  Catalogue  which  is  free. 

J.  A.  DEL  SOUR,  106  Fahoo  St..  New  Tort.  N.  Y. 


October  30.  1907. 
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WANTS 

Undisplaved  Cards  under 

this     heading    cost    only 

One  Cent  a  Word 

Displayed  $1.00  an  Inch. 

Architects,  Building  Supts.,  Draftsmen, 
Designers.  Large  number  of  positions  open 
for  experienced  and  inexperienced  men 
in  our  12  offices  List  free.  Write  today. 
HAPGOODS.  30.5  Broadway,  N.  Y.  or 
1010  Hartford  Bldg.,  Chicago. 


The    Engineering   Agency    Bulletin,   pub- 
lished every  week,  contains  a  list  of   posi- 
tions   for    Engineers,    Draftsmen,    Instru- 
mentmen,   etc.,   etc.,    that   are   positively 
vacant  at  the  time  you  receive   it. 
Send  for  sample  copy. 
THE  ENGINEERING   AGENCY, 
Monadnock  Block,  Chicago 

Established  1893 


WANTED — Position  as  manager,  superin- 
tendent, or  chief  engineer  with  railway 
company  or  general  contractors,  by  civil 
engineer  of  20  years'  broad  experience. 
Short  line  preferred.  Can  show  results. 
Two  years  present  position  as  manager 
short  line.  Wish  change  of  location.  Ad- 
dress "E.  O.."  care  Engineering-Contract- 
ing.  355  Dearborn  St..  Chicago.  111.  14tf 

WANTED— Position  as  Superintendent  of 
construction.  A  thoroughly  reliable  man 
of  long  experience,  familiar  with  all 
kinds  of  building  construction  and  the 
practical  details  of  architectural  work, 
would  like  responsible  position  In  charge 
of  extensive  building  operations  in  Bos- 
ton or  vicinity.  Address  "Superintend- 
ent," 3  Wabon  St.,  Roxbury,  Mass.       16-4t 

WANTED — Two  experts  on  concrete  and  re- 
inforced concrete  construction,  design  of 
forms,  etc.,  are  open  for  engagement.  Ad- 
dress "Experts."  Engineering-Contracting, 
355  Dearborn   St.,   Chicago.   111.  18-tf 

WANTED — Civil  Engineering  Draftsman — 
Thoroughly  experienced  man  who  can  ac- 
cept and  report  quickly  for  position  as 
Chief  Draftsman  for  large  manufacturing 
company  making  special  track  work,  frogs, 
switches  and  crossings,  and  other  steel 
material  for  both  steam  and  street  rail- 
ways. Man  must  have  some  experience  on 
this  class  of  work,  and  be  able  to  show 
good  recommendations.  W.  83SS,  The  En- 
gineering Agency,   Inc.,  Chicago. 


WANTED — Architectural  draftsmen.  Struc- 
tural steel-work  diaftsmen.  Electrical 
draftsmen,  and  Mechanical  draftsmen.  A 
competitive  examination  will  be  held 
simultaneously  at  the  Navy  Yards.  Boston 
Mass..  Brooklyn.  N.  Y.,  League  Island 
Pa.,  Washington,  D.  C.  Mare  Island,  Cal., 
Puget  Sound.  Wash.,  and  at  Chicago,  III., 
Cincinnati.  Ohio.  St.  Louis,  Mo.,  Denver 
Colo.,  and  Pittsburg,  Pa.,  December  2  and 
3,  1907,  for  the  purpose  of  establishing  an 
eligible  register  for  the  above  positions. 
Applicants  desiring  to  take  the  examina- 
tion at  any  of  the  Navy  Yards  will  ad- 
dress their  applications  to  the  Command- 
ants of  such  Yards.  Those  wishing  to 
take  the  examination  at  Chicago.  111.,  Cin- 
cinnati. Ohio,  St.  Louis,  Mo..  Pittsburg, 
Pa.,  or  Denver,  Colo.,  will  address  theii 
applications  to  the  Secretary  of  the  Navy, 
Washington,  D.  C.  All  applications  must 
be  delivered  to  the  proper  officer  on  or  be- 
fore   November   20,    1907.  17-21 

RAILROAD  SHOP  TOOLS— Having  pur- 
chased six  acres  of  ground  for  shops  for 
repairing  locomotives,  rebuilding  cars, 
making  frogs,  switches,  etc..  we  desire  to 
hear  from  manufacturers  of  machinery  for 
such  works.  Railway  Equipment  Co.,  324 
Chamber  of  Commerce,   Portland,   Ore. 

WANTED— Position  —  Railroad  draftsman 
liaving  had  two  years'  experience  with 
railroad  location  parties,  wishes  new  posi- 
tion. Address  D.  C.  Hall,  1619  SummH 
Ave.,    Seattle,  Wash.  18-3t 

WANTED — Position  with  Contractor  as  En- 
gineer or  Superintendent  railroad  work 
preferred.  "Twelve  years'  first  class  experi- 
ence: can  handle  any  job  of  earth  moving 
or  concrete  work,  steam  shovel,  and  heavy 
masonry.  Can  report  in  twenty-four  hours. 
Address  "F.  G.  A.,"  care  of  Engineering- 
Contracting.   355  Dearborn  St.,  Chicago. 

WANTED — Position — Young  Engineer  twen- 
ty-nine; has  principally  acted  for  last  three 
or  four  years  as  Transitman  and  Chief  of 
Party  on  railroad  location;  recently  Chief 
of  Party  on  very  heavy  work  in  Ohio; 
available  immediately;  salary  expected,  $90 
and  expenses.  Can  report  on  or  after  Oc- 
tober 30th.  Address  "C.  P.  T.,"  care  of 
Engineering-Contracting,  355  Dearborn 
St.,    Chicago. 


Tables  of  5  Place  Logarithms 
and  5  Piace  Squares 

Of  Fe«t.  Inches  and  32ds  of  Inches  from  0  to  100  Feet 

Also  Tables  of  I.^garithnriic  Secants,  Natural 
and  Logarithmic  Functions,  etc. 

The  ONLY   BOOK  That 

Gives  These  Values  to  lOO  Feet 
By  QEO.   D.  INSKIP 

Flexible  leather.  Cx7i  Ins. ;  278  pages;  J.3.00  net  postpaid 

THE  MYRON  C.  CLARK  PLIILISHINQ  CO. 
3S5  Dearborn  S,rcct,  Chicngo,  III. 


WANTB:D— Position.  A  well  known  chief 
engineer,  50  years  of  age;  having  had  30 
years'  experience  on  location,  construction, 
and  other  railway  work,  is  looking  for 
change.  Is  e.speclally  well  fitted  to  In- 
vestigate projects  and  prepare  estimates 
for  Investors.  Address  "W.  P.,"  -care  of 
Engineering-Contracting.  355  Dearborn  St., 
Chicago. 


WANTED — Rodmen  for  government  railway 
in  South  America.  Will  pay  $80  in  gold 
and  expenses,  including  medical  attend- 
ance, etc.  Two  year  contract.  Do  not 
answer  unless  prepared  to  advance  $300 
traveling  expenses,  of  which  $200  will  be 
refunded  later.  We  want  ten  good  men. 
We  have  been  furnishing  men  for  two 
years  for  this  work  and  can  guarantee 
that  everything  is  all  right.  Engineering 
Agency.    Monadnock    Block,    Chicago. 


DRAUGHTING, 

MAP  DRAWING  AND  PRINTING 

STRUCTURAL  IRON  WORK 

Large  Force  ot  Competent  Men. 

Rush  Work  Given  Special  Attention. 

P.  P.  Von  hardenberg. 

123  Uberty  Street.  NEW  YORK  CITY 

Telephone:  2029  Cortlandt.     Rooms  513-515 


BUSINESS   OPPORTUNITY 

Correspondence  desired  by  firm  of  Eastern  contractors  with  prominent 
engineers  throughout  the  country  who  are  familiar,  through  local  conditions, 
with  profitable  contracts  soon  to  be  adverti.sed  or  awarded. 

Correspondence  particularly  desired  with  those  who,  by  practical  experience, 
in  case  of  good  contracts,  could  take  charge  of  work  on  the  ground. 

To  such  men  a  good  salary  would  be  paid  and  an  interest  given  in  the  contract. 

Heavy  masonry,  concrete,  water  supply,  dams  and  railroad  work  desired. 
Address  "C"  care  of  Engineering-Contracting,  Park  Row  Building.  New  York. 


Edson  Diaphragm  Trench  Pumps 

Unquestionably   the   best  appa-     Non-chokable,     handling     with    ease 

ratus  lor  moving  large  quan-    ^^ter  full  of  sand,  gravel,  mud  and 

"        at  other  foreign  substances,  without  per- 

tlties  Ol  water   quickly  and     ceptible  wear.  Can  be  successfully  op- 
economically  by  hand    power,     erated  by  the  most  ignorant  workman. 

Fully  fifty-two  per  cent  of  American  con- 
tractors use  Edson  Diaphragm  Pumps. 
If  you  belong  to  the  forty-eight  per  cent 
you  will  be  interested  in  our  Special 
Guarantee  Trial  Offer. 

Ask  about  it  or  send  for  circular. 

Established    18S9 

EDSON  MFG.  CO. 

256  Atlantic  Avenue  Boston,  Mass. 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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Italian  Laborers  Supplied 

FREE  OF  CHARGE 

For  railroad  building,  water-works,  quarries  and 
all  kinds  of  construction  work,  by 

The  Labor  Information  Office  for  Italians 

(.Incorporated) 

59  Ufayeltc  (Formerly  Elm)  Street 
Now  York  City 


No  charge  either  to    applicants   for   help  or  to 

the  laborers. 

Send  for  circulars  and  application  l^lank^. 


J.  F.  GRAHAM, 

(RoftdmaBt«r  Graham) 

RAILROAD  LABOR  AGENT 

All  classes  of  Laborers  in  Any  Number 
SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory 

WRITE  OS  WIRE 

204  Washington  Avenue  South 
MINNEAPOUS.  MINN. 


f.-v  ST£yOV/S 


FOR   SALE 
Second  hand 

Asphalt  Patching 
Plant 

built  by  the  Toledo  Asphalt  Patcher 
Company,  for  sale  cheap. 

Address 

WARREN  ASPHALT  PAVING  COMPANY 

East  Cambridge,  Mass. 


ARMOUR  INSTITUTE  OF  TECHNOLOGY 

ChicagOi  Illinois 
Courses  in  Electrical,  Telephone.  Mechanical, 
Civil,  Cheniical  and  Fire  Protection  Engineering. 
General  Science  and  Architecture.  Completely 
equipped  shops  and  laboratories.  Department  of 
Tests  prepared  to  test  all  apparatus  and  material 
used  in  theseveral  branches  of  Engineering.  The 
Institute  Year  Book  \^^ll  be  sent  ujion  application. 


c 
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WELLS 
C      LIGHT 

^ 

m                                  THE 

1.        Wells  Light  Mfg,  Co. 

t          ■■.           50  \V.T.shington  St. 
\<-   -                  NEW  YORK 

BENSON'S 

Rsyroll     IVlanual 

A  handy  \ohimceompiled  forusc  in  preparing  pay 
rolls.  \Vages  due  for  any  number  of  hours  from 
1  to  325.  at  usual  rates  from  5  to  GO  cts.  an  hour. 
shown  at  a  glance.  Saves  time.  Avoids  errors. 
Price,  S2.0O  postpaid. 
F.  T.  ni-:\SON.  Port  Deposit.  Md. 


FOR  SALE 
STEAM  ROAD  ROLLER 

lO-ton  Buffalo-Pitts 
In  perfect  condition 

Has  been  used  4  months  on  a  gentleman's 
Country  Estate. 
For  particulars  Address  P.  O.  Box  67.  Far  HUte.  N 


yMmiXciskA 


YOUNG  &  SONS 


nnp!N0IN££RIN6  MINING  A\l)] 

"■^tisuKvgnye  instrument* 


PHILADELPHIA 


Architectural  Wire 
and  Iron  Work 

of  all  kiuds. 
Get  our  prices  and  circulars. 

iBtemational  Wire  t  Iroi  WortK 

6b~  Superior  Street 
Detroit,  Mi..h. 


FOR   SALE 


Ransome 
and  Chicago 


CONCRETE  MIXERS  ri'Jir: 


Aloore  TRENCH  MACHINE.  Complete 

Carson    TRENCH    MACHINE,    Complete 

2.S-ton  \  ulcan  STEAM  SHOVEL 

9x15  Blake  CRUSHER 

No.  3  McCully  GYRATORY  CRUSHER 


AIR  COMPRESSORS: 


24   x24}x30    Ingersoll 
8   X    S   .X    8 
10   X  10   X  10 
!4txl4}xl8    Rand 
13Jx22   x22    Noraalk 

CONTRACTORS'  EQUIPMENT 
ENGINES,  BOILERS,  CRUSHERS 

H.  L.  SHOCK.  330  Drexel  Bldg.,    Philadelphia. 


TEST   BORINGS 

for  Foundations,  Etc. 

ARTESIAN  WELLS.  DRIVEN  WELLS, 
PUMPING   APPAR.\TUS 

J.  E.  Feeley  6»  Company 

43  South  N<irket  Street,  BOSTON 

Send  for  Estimates 


VULCAN  IRON  WORKS 

CHICAGO 


Two  Crusher  Bargains 

One  new  complete  plant,  including  one  No.  1\ 
and  one  No.  5  Austin  Gyratory  Crushers,  Eleva- 
tors, Screens,  Power  Plant,  Air  Compressor,  Drills, 
Cars,  and  all  other  necessary  machinery.  This 
outfit  has  never  been  used,  and  will  be  sold  at  a 
great  bargain. 

We  have  also  one  No.  5  Gates  Style  "K,"  almost 
new,  and  one  No.  4  Gates  with  Elevator  and 
Screens. 

WRITE  OR  WIRE  US  FOR  PARTICULARS  AND  PRICES 

INTER  STATE  EQUIPMENT  m.  ENGINEERING  CO. 

Yards  »nd  Warehouse,  „.,    „    ,  „      ,.  ^...^a<~..^ 

South  En«Iewood  Old  Colony  Building,  CHICAGO 


CONTRACTORS  AND  ENGINEERS 
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Use  Nash's  Expeditious  Measurer 

A  bn'->k  coTitniiiinc  200  paRes  of  indexed 
t.^iiii'^,  v.iiich  show  at  a  glance  the 
cubic  contents  of  any  stone  or  pack- 
age according  to  its  length,  breadth 
and  depth.  Used  by  Contractors, 
Quarrymen  and  Engineers  all  over  the 
world.  Order  of  your  bookseller  or 
address  the  publisher.  1007  Edition 
I'rinteil  entirely  from  New  Plates. 
%2.m  Postpaid. 


A.  L.  NASH 


17  State  Street 


NEW  YORK 


Send  for  Sample  Pajjcs 


Every  Train    a 
Two-Hour  Train 


From  7  a.  iii.  to  C  y<- 


To  PHILADELPHIA 
New  Jersey  Central 


Train  Every  Hour 
on  the  Hour 

Leave  W.  S(i  St.  lo  minute*  Iteforetliehoar 
rStatloMWEST  S3D  ST.  F.XCELLEST_ 


LIBEKTT  ST. 


DINING  SERVICE' 


AVOID  ERRORS 


PLIi.VSM  tell  our  advertisers  WHERE  you  saw  tlieir  advertisement 


October  30,  1907. 
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FOR  SALE 

14  No.   3  wheel  scrapers  at i      25 

New    9x14    Vulcan    dinkles   at 2,500 

New    10x16    Vulcan   dinkles   at 3,000 

Hay  ward      %-yard      orange-peel 

bucket     325 

New    1-yard    clam-shell    bucket   for 

sand    and    gravel     376 

Lidgerwood    No.    71     hoist.     20     HP. 

complete     800 

Little     Giant     Hi-yard     traction 

shovel    (2    sets    engines) 3,250 

Nat'l     H-yard     mixer     on     wheels, 

with   engine   and   boiler 675 

No.     2     Smith     mixer,     engine    and 

boiler,   on   wheels    675 

No.     1     Smith     mixer,     engine    and 

boiler,    on    wheels    625 

No.     0     Smith     mixer,     engine     and 

boiler,   on   wheels    525 

Gates  No.   5   Style  "D"  Crusher 850 

Marion     Model     60     shovel     (new), 

with    air    9,400 

Bucvrus  70-ton   shovel    (new),   with 

air     9,900 

New      10-ton      American      tandem 

roller     1,600 

Kelly   5-ton   asphalt  steam   roller. . .      800 
6x10   Vllter  belted  compressor  (34  ft.)      110 

12x12x14    Hall    air    compressor 650 

12xl2'4xl4    IngersoU    compressor  . . .      725 
Morris  No.   10  D.   C.   pump  and  en- 
gine            500 

Complete    M:-yard    dipper   dredge...  2,750 
Channon   full   circle   l?i-yard   exca- 
vator       4,000 

McMvler  full   circle  derrick,   50-foot 

boom     2,500 

Let  me  have  your  Inquiries  for  cable- 
ways,  cars,  rail,  rock  drills,  channelers, 
traction  engines  and  contractors'  equip- 
ment generally. 

WILLIS  SHAW 
171   La   Salle  St.  Chicago. 


Steam  Shovels,  Locomotives,  Gars,  etc. 

RAILWAY    AND     CONTRACTORS'    EQUIPMENT 
A.  CTORBERT  &  COMPANY 

Telegraph,  Telephone  or  Write  Us  547-548  Monadnock  Block,  Chicago 


FOR  RENT 


100  head  more  or  less  of 


WORK  STOCK 


Ready  for  immediate  shipment 


WIRE 


W.  A.  TENNEY. 
Silver  City,  N.  M. 


STEEL      TANKS 

AND 


Cut  StaowB  Our  Special  Tar  StUl 

WRITE  FOR  PRICES 


Established  1872 


WN.  GRAVER  TANK  WORKS 

BAST  CHICAGO  IMDIANA 


LARGE  STOCK        LOW  PRICES 

IMMEDIATE  DELIVERY 

Send  to-day  for  our  new  price  list 
and  specifications  of 

Cross  Arms,  Pins  and  Brackets 

Poplar,  Oak  and  Chestnut 

LUMBER 

CENTRAL    MFG.    COMPANY 
Chattanooga,  Tenn. 


lOCOMOTIVESy 


CQACHES 


LOCOMOTIVK 

Eight  9x14  saddle  tank  .Se-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels. 

Southern  Iron  &  Equipment  Co. 

Atlanta,  Ga. 


k1 


IMMEDIATE  DELIVERY 
New  60,000  and  80.000  capacity  cars. 

Steam  Shovels,  Locomotives,  Plows. 

HICKS  LOCOMOTIVE  &  CAR  WORKS,  Chicago 


FOR  SALE  OR  RENT 

70-ton  Bucyrus  steam  shovel. 
Marion  "A"  steam  shovel. 
3-9x14  Porter  30"  gage  locomotives. 
2-9x14  Vulcan  36"  gage  locomotives. 
1-9x14  Dickson  36"  gage  locomotive. 

JAS.  S.   BRADEX 
26  Cortlandt  St.,  New  York 


FOR  RENT 

Portable  Engines,  Boilers, Hoisters.Com- 

pressors, Derricks, Centrifugal  and  Direct 

Acting    Pumps,     and    Diving    Outfits. 

Marvin  Briggs,  Inc..  154  Nassau  St.  New  York 


FOR  SALE 

9  Western  Dump  Wagons,  l^i 

yard S  57.50 

4  Western  2-yard  Dump  Cars, 

36"  gauge 45.00 

9  Western  1  U  yard  Dump  Cars     35.00 

12  Western  I'/z  yard  Dump  Cars     35.00 

1   Western    Grader   (used    two 

months)        625.00 

1  Lambert  Hoist  Engine      .     .   300.00 

11  K.    &   J.    2-yard   36"   gauge 

Dump  Cars  "...      42.00 

1  Case    Traction    Engine,  20 

H.  P 1,400.00 

Write  us  for  anything  you  may  be  needing  in 
the  line  of  Contractors'  ciuipment. 

The  American  Trading  Company 

MARIO.X,  OHIO 


900 
250 


60,000 
60,000 


POUNDS    CAPACITY    COAL    CARS 
POUNDS    CAPACITY    FLAT    CARS 

IMMEDIATE  SHIPMENT 

Fine  Condition 

ATLANTIC  EQUIPMENT  COMPANY 


111   Broadway 
New  York 


Railway  Exchange 
Chicago,  III. 
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TALK  ABOUT   ECONOMY 

Have  you  ever  u.'scd  a 

GASOLINE  LOCOMOTIVE? 


For  Conlraclon, 
InduslrlalPlints, 
R.  R.  Eioiatlon 
Tunnel  Work 
Cement  Mfrs. 
R.R.Contlnictlon 
Sand  Pits 
Gravel  Pits 
BrIck&TlleWks. 


It  is  unequalled  for  economy  and  ease  of  handling. 

Send  for  CataloR  No.  9S2(U, 

FAIRBANKS,  MORSE  &  CO.,  Chicago,  III. 


KELLY -SPRINGFIELD  ROAD  ROLLER  CO. 


BUaaR«ad  Roller*  AllTjiws,  AlINzM, 

Over  BlffkUea  Hundred  hi  Cae.     fiatlftfactlOD  GaariDtced. 
Bsod  for  Calaio^e  Ko.   4 
PHILADELPHIA  OFFICE.  2132  LAND  TITLE  BUILDING 


SPRINGFIELD.  0. 


Do  Your  Proposal  Advertise- 
ments Reacli  Contractors? 
If  So,  How  Many 
and  When? 

A  proposal  advertisement  that  goes  to  a  drafts- 
man, a  college  professor  or  a  testing  engineer  is  a  pro- 
posal advertisement  wasted.  It  is  of  no  more  use  than 
a  baby  food  circular  in  a  bachelor's  club.  The  proposal 
advertisement  that  goes  to  a  contractor  is  a  proposal 
advertisement  utilized.  If  it  goes  to  10,000  contrac- 
tors its  utility  is  10,000  times  as  great  as  if  it  went  to 
only  one  contractor.  Engineering-Contracting  goes 
to  contractors — 10,000  of  them — and  it  gets  to  them 
forty-eight  hours  sooner  than  does  any  New  York  pa- 
per, if  the  contractor  does  business  west  of  Pittsburg. 
These  contractors  are  all  looking  for  work — for  every 
item  that  will  tell  them  where  there  is  work  to  be  done. 
Your  proposal  advertisement  in  Engineering-Con- 
tracting will  be  read  and  it  will  be  read  by  the  men 
who  are  waiting  for  a  chance  to  answer  it  and  to  bid 
on  your  work. 

ENGINEERING-CONTRACTING 

355  Dearborn  Street,  Chicago 


The  Traction  Engine  as  a  Pulling  Power, 

shown  in  the  New  Huber  Contractor, 
is  a  proved  success.  The  wide,  high 
drive  wheels  and  the  high  steel  cleats 
enable  the  engine  to  get  a  grip  on  the 
ground  that  will  stand  an  enonnous 
pulling  strain.  No  matter  what  twist- 
ing or  side  strain  there  may  be,  the 
driving  mechanism  can  never  get  ovit 
of  line.  The  cylinder,  guides  and 
bearing  are  cast  in  one  piece  and 
bored  at  one  setting,  insuring  con- 
slant,  perfect  alignment. 

The  Compensating  Gear  is  com- 
posed of  all-steel  spur  gear  and 
pinions  and  is  enclosed  between  two 
steel  plates,  keeping  it  free  from  sand 
and  dust.  The  purpose  of  this  device 
is  to  allow  one  drive  wheel  to  revolve 
independently  of  the  other  when 
needed,  and  is  thrown  in  and  out  by 
a  foot  lever  from  the  platform. 

Our  boilers  are  high  mounted,  .so 
that  the  engine  will  readily  pass  over 

obstructions  that  would  stop  the  low  hung  style.  The  rear  axle  is  in  one  piece  and  runs  straight  under  the 
boiler.  The  pulling  attachment  is  connected  directly  with  this  axle  and-  will  stand  any  pulling  strain  that  the 
engine  may  be  subjected  to.  The  illustration  here  is  of  the  Double  Cylinder  Engine.  One  cvlinder  is  horizontal 
and  the  other  perpendicular,  both  connected  to  the  same  wrist,  and  preventing  any  such  tjiing  as  a  dead  center. 
We  make  engines  from  10  to  31  horse  power,  adai)ting  them  to  every  kind  of  contract  work.  Our  special 
catalog  gives  full  details.     Ask  for  catalog  No.  7. 

THE  HUBER  MANUFACTURING  CO.,  Marion,  Ohio 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 


October  30.  1907. 
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Baldwin    Locomotive    Works 

BURNHAAI,  WILLIAMS  &  CO.,  Phila.,  Pa. 


Locomotives  of  every  description,  including 

INDUSTRIAL  LOCOMOTIVES 

CABLE    ADDRESS,     BALDWIN,     PHILADELPHIA 


Davenport  Locomotive  Works 

DAVENPORT,  IOWA 


VULCAN 

CONTRACTORS'  DINKEYS 


Can    ship    9"  x  14",    10"  x  14"  and  10"  x  16" 
Sizes,  3G"  Gauge,  from  stock. 


Prompt  deliveries  on  other  sizes  and  gauges. 
Repair  parts  in  stock. 

FOLDERS   ON    REQUEST. 

VULCAN  IRON  WORKS 

Wilkes-Barre,  Penna. 


LOCOTVVOTIVES 

Suitable  for  Contractors,  Switching,  or  Other  Light  Service 

Simple  Designs.     Quickly  Repaired. 
Large  Water  Capacity.     Roomy  Cabs. 


SPARE   PARTS  ALWAYS   ON   HAND 


AMERICAN     LOCOynOXIVE    CO. 

Ill    BROAD\Ji//\Y,    INEIA/    YORK 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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BEFORE  rs"S  not  after 

YOU  should  investigate 

1  The 

Emerson  Steam  Pump 

^^-«**^:^^  Which  will  handle  water  containing  50  per  cent  sand 


■^"^  <)r  grit  without  the  least  damage  to  itself. 
There  is  a  reason  for  this. 

The  Emerson  Pump  is  constructed  simply,  all 
expensive,  troublesome  and  breakable  parts  being 
eliminated.  It  has  no  stuffing  boxes,  packing  glands, 
pistons,  plungers  or  bearings,  and  the  moving  parts  never  come  in  contact  with  the  water 
being  pumped.  It  requires  no  shafting,  belts,  foundations  or  engine,  and  only  needs  to  be 
suspended  in  position  connected  with  the  boiler  by  a  small  pipe,  and  it  is  ready  for  con- 
tinuous runs  of  long  duration. 

No  exhaust  pipe  is  used,  the  steam  being  twice  utilized,  first  to  force  the  water  out 
and  then  condensed  to  form  a  vacuum. 

The  Emerson  will  not  "run  dry"  when  taking  large  quantities  of  air  with  the  water — 
A  NOTABLE  FEATURE. 

By  considering  these  EMERSON  STRONG  POINTS,  it  is  self  evident  that  the  usual 
troubles  that  Engineers  experience  with  pumps  constructed  along  other  lines,  are  absolutely 
eliminated. 

To  secure  a  pump  which  will  drain  a  sump  or  cofferdam  and  keep 
it  drained,  without  being  worried  for  fear  that  it  will  break  down,  is 
what  every  practical  man  in  the  contracting  field  demands — and  that 
is  obtained  by 

Using 

The  Emerson  Steam  Pump 

of  which  the  cost  of  maintenance  and  installation  is  very  low,  because      ^ 
of  its  simplicity  of  construction  and  operation. 

We  wish  you  to  be  satisfied  in  regard  to  our  claims.  Write  for 
our  catalogue  and  send  us  a  rough  sketch  of  your  location  and  plan  of 
proposed  installation. 

Our  Quick-Cleaning  Strainers  and  Foot-Valves  are  valuable  as 
equipment. 

Ask  about  them. 

THE  EMERSON  STEAM   PUMP  CO. 

OFFICES  AND  WORKS 

6  PRINCE  STREET,  ALEXANDRIA,  VA.,  U.  S.  A. 


NORFOLK.  VA.  - 
CH.-VRLOTTE.  N.  C. 
NEW  ORLEANS  - 
HOUSTON.  Texas  - 
JOBLIN.  Mo 
CLEVELAND,  O.  - 
CHICAGO,  III. 
ALLEGHENY,  Pa., 


NEW  YORK  CITY 
PHILADELPHIA,  Pa 


SELLINQ 

W.  H.  Taylor  &  Co. 

Mecklenburg  Iron  Works 

Church  &  Cutten 

Church  &  Cutten 

Church  &  Cutten 

W.  M.  Pattison  Supply  Co. 

G.  H.  Olmstead,  Fisher  Building 

Carlin  Machinery  and  Supply  Co.. 

Lacock  and  oandusky  Streets 

Consolidated  Equipment  Co.,  17  Battery  Place 

T.  I   Shannon  &  Co..  1744  Market  Street 


AGENTS 

BOSTON,  Mass. 
MONTREAL,  Can,     - 
TORONTO,  Ont..  Can. 
WINNIPEG,  Manitoba 
VANCOUVER,  B.  C. 
GUACHINANGO,  Mexico 
CHIHUAHUA,  Mexico 
SYDNEY,  Australia  - 
CHRISTlANiA,  Norw-ay 
NOME,  Alaska 
MADRAS,  India 


Harold  L.  Bond  Co.,  140  Pearl  Street 
Canadian  Fairbanks  Co. 
Canadian  Fairbanks  Co. 
Canadian  Fairbank.s  Co. 
Canadian  P'airbanks  Co. 
Edw.  Villemin 

-  Mexican  General  Supply  Co. 

-  Australian  Machinery  Tnist 

Pay  &  Brinck 

W.  M.  Johnston  &  Co. 

Oakes  *  Co 


N'oveimbei"  0.   1907. 
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No-Classification  Contracts. 
Elsewhere  in  this  issue  we  publish  an  ar- 
ticle by  Mr.  Lavis  in  which  a  legal  battle 
over  a  railroad  contract  is  discussed.  The 
case,  which  adds  another  to  the  long  list  of 
its  kind,  aro^e  from  a  combination  of  poor 
engineering  and  equally  poor  specifications. 


In  saying  "poor  engineering"  it  does  not 
necessarily  follow  that  the  engineer  himself 
was  incompetent,  but  merely  that  his  work 
was  not  properly  done.  This  may  have 
been  due  to  parsimony  on  the  part  of  his 
employers,  who  did  not  realize  that  a  dollar 
saved  in  engineering  often  means  a  hun- 
dred spent  in  "lawing."  However,  it  rests 
largely  with  the  engineer  to  demonstrate 
that  thorough  surveys,  including  the  driv- 
ing of  test  pits  and  "soundings,"  form  the 
most  valuable  investment  that  the  projec- 
tors of  a  new  railway  can  make.  Indeed, 
we  may  go  farther  and  add  that  a  thor- 
oughly competent  engineer  would  probably 
resign  his  position  rather  than  be  forced  to 
bow  to  the  dictates  of  a  board  of  directors 
who  would  not  listen  to  his  advice  in  mat- 
ters of  policy  as  to  the  nature  and  extent 
of  his  preliminary  work. 

Mr.  Lavis  is  unquestionably  right  in  urg- 
ing that  the  "no  classification"  contract  is 
one  that  invites  disputes  that  are  likely  to 
end  in  law  suits.  Even  a  moderate  change 
in  alinement,  after  the  contract  has  been 
signed,  gives  the  contractor  a  legitimate 
claim  for  extra  compensation,  without  fur- 
nishing a  basis  for  amicable  adjustment  of 
the  claim. 

Mr.  Lavis  points  out  the  inadequacy  of 
the  maps  and  records  made  by  the  railway 
engineers.  In  many  instances  their  failure 
to  make  proper  maps  or  records  is  due  to 
a  lack  of  knowledge  as  to  good  practice. 
Ignorance  of  this  sort  is  no  longer  excusa- 
ble when  a  book  of  the  character  of  Lavis' 
"Railroad  Location  Surveys  and  Estimates" 
is  available  as  a  guide. 
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Was  a  Labor  Cost  of  $6  per  Cubic  Yard 

Too  High  for  Reinforced  Pipe 

Construction? 

Elsewhere  in  this  issue  we  publish  a  let- 
ter from  Mr.  Arthur  P.  Davis,  Chief  En- 
gineer, U.  S.  Reclamation  Service.  Mr. 
Davis  takes  issue  with  our  statement  (edi- 
torial in  September  i8)  that  $6  per  cu.  yd. 
is  too  high  for  merely  the  labor  on  rein- 
forced pipe  construction.  We  can  not  agree 
with  Mr.  Davis,  and  we  are  satisfied  that 
any  good  contractor  could  have  done  this 
work  for  much  less  than  it  cost  the  gov- 
ernment for  labor. 

In  justification  for  this  belief  we  shall 
refer  to  articles  giving  methods  and  costs 
of  reinforced  concrete  conduits  and  sewers, 
which  have  appeared  in  Engineering-Con- 
tracting. 

In  our  issue  of  May  9,  1906,  the  meth- 
ods and  costs  of  building  a  4^/2  ft.  pipe 
in  France,  were  given  in  an  article  by  Mr. 
Richard  T.  Dana.  Deducting  the  cost  of 
carrying  all  the  materials  in  bags  a  dis- 
tance of  one-eighth  mile,  to  the  mixing 
board,  we  have  left  a  cost  of  $1.60  per  cu. 
yd.  for  mixing  and  placing  concrete,  shap- 
ing and  placing  reinforcements,  and  mov- 
ing the  forms.  Wages  were  $1.50  a  day. 
The  ingenious  method  of  moving  the  forms 
is  well  worth  study. 

In  our  issues   of  Aug.  22.   and  Oct.    10, 

Myron  C.  Clark  Publishine     Co.     All  richts 


1906,  and  Feb.  20,  1907,  are  given  methods 
and  costs  of  reinforced  sewer  construction. 
Reduced  to  the  same  basis  of  $2.50  a  day 
for  labor,  not  one  of  these  sewers  shows  a 
cost  as  high  as  two-thirds  what  it  cost  the 
government  for  labor  on  the  reinforced 
concrete  work  under  discussion. 

Another  interesting  article  appeared  in 
our  issue  of  Feb.  13,  1907,  on  the  meth- 
ods and  costs  of  making  4  ft.  concrete 
pipes  for  culverts,  but  as  these  pipes  were 
cast  in  short  sections,  the  costs  are  not 
strictly  comparable  with  the  others. 

In  Gillette's  "Handbook  of  Cost  Data," 
pages  365  to  383,  will  be  found  the  costs 
of  three  reinforced  concrete  sewers  and 
two  conduits,  not  one  of  which  begins  to 
equal  the  $6  per  cu.  yd.  for  labor  on  the 
work  under  discussion,  even  when  reduced 
to  the  $2.50  rate  per  day.  Indeed,  several 
of  the  examples  show  a  labor  cost  per  cu. 
yd.  considerably  less  than  half  what  this 
work    cost    the   government. 

In  view  of  these  facts,  we  are  still  of 
the  opinion  that  our  editorial  statement 
that  this  work  was  far  more  expensive 
than  it  would  have  been  under  a  good  con- 
tractor is  sound. 

We  entertain  the  most  friendly  feeling 
for  the  U.  S.  Reclamation  Service  and  its 
engineers.  They  are  a  body  of  men  deal- 
ing with  difficult  problems  in  a  country  that 
is  so  remote  from  the  homes  of  most  con- 
tractors that  it  is  hard,  at  best,  to  secure 
reasonable  bids.  The  bids  that  Mr.  Davis 
quotes  are  certainly  unreasonably  high,  and 
justify  rejection.  Our  criticism  of  the 
Service  was  that  it  has  not,  as  it  seemed 
to  us,  exercised  its  ability  to  its  fullest 
possible  extent  in  reaching  contractors  and 
in  convincing  them  that  profitable  work  on 
a  safe  basis  could  be  had  under  the 
Reclamation  Service.  The  general  clauses 
in  the  specifications  may  possibly  need 
modification  so  as  to  throw  less  responsi- 
bility for  unforeseen  contingencies  upon  the 
contractor's  shoulders.  The  average  con- 
tractor must  be  convinced  that  Government 
work  is  not  what  it  has  often  been,  namely, 
a  gamble  as  to  the  interpretation  of  speci- 
fications and  as  to  leniency  in  time  limits. 
There  is  no  escaping  the  fact  that  contract- 
ors are  afraid  of  Government  contracts. 
The  fact  that  few  or  no  bids  are  received 
is  largely  due  to  this  fear,  and  partly  due 
to  the  existence  of  other  work  nearer 
home.  The  Reclamation  Service  has  be- 
fore it  a  campaign  of  publicity  as  to  it? 
methods  and  the  fairness  of  its  contracts 
and  specifications.  Our  editorial  of  Sept. 
18  was  written  largely  to  aid  in  this  pub- 
licity, for  we  have  absolute  confidence  in 
the  desire  of  the  Reclamation  Service  to 
draw  fair  and  reasonable  contracts.  In- 
deed, we  feel  that  the  engineers  of  the 
Service  will  be  among  the  first  to  meet  a 
committee  of  tlie  American  Society  of  En- 
gineering Contractors  to  discuss  specifica- 
tions. Already  several  engineers  in  the 
Service  have  applied  for  membership  in  the 
society. 

of  republication  ressrved. 
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Concrete  and  Reinforced  Concrete  Section 


Note :  This  Section  is  devoted  to  methods  and  costs  of  con- 
structing concrete  and  reinforced  concrete  structures.  It  will 
coxer  the  selection,  testing  and  proportioning  of  c  o  n  c  r  e  t  o 
materials ;  laboratory  tests  of  concrete ;  concrete  mixing,  trans- 
portation and  placing;  fabrication  and  placing  of  reinforce- 
ment, and  form  construction  and  erection.  It  will  also  contain 
articles  on  new  and  interesting  developments  in  the  design  of 
reinforced  concrete. 


Method  and  Cost  of  Building  a  Rein- 
forced Concrete  Reservoir. 

Reinforced  concrete  reservoirs  are  being 
built  for  small  water  supply  plants  of  va- 
rious towns  and  small  cities,  but  one  great 
use  for  them  is  in  connection  with  manu- 
facturing plants. 

That  the  number  of  such  reservoirs  will 
rapidly  increase  can  hardly  be  questioned, 
as  there  are  many  features  to  commend 
them.  As  they  are  built  below  the  surface 
of  the  ground,  and  owing  to  the  fact  that 
the  top  can  be  designed  to  stand  aily  load, 
the  tank  or  reservoir  can  be  built  within  a 
manufacturing  plant  without  occupying 
valuable  space. 

The  underwriters'  associations  of  vari- 
ous sections  of  the  country  have  approved 
such  reservoirs  for  fire  purposes,  and  have 
reduced  the  rate  of  insurance  for  plants  so 
equipped  below  that  given  for  factories 
with  the  roof  tank  protection.  .Another 
commendable  feature  is  that  the  water  in 
them  does  not  freeze  to  any  great  depth, 
even  in  very  cold  countries. 

General  Description. — The  reservoir  to 
be  described  was  designed  for  fire  purposes 
in  a  machine  shop  to  be  used  in  connection 
with  an  automatic  sprinkler  system.  It  was 
to  hold  75,000  gallons,  and  a  Blake  pump 
with  a  capacity  of  a  thousand  gallons  a 
minute  was  installed  to  pump  the  water 
from  the  reservoir.  The  pump  and  the 
sprinklers  were  furnished  under  a  separate 
contract  from  the  reservoir,  and  this  article 
will  deal  only  with  the  latter.  The  water 
supply  was  taken  from  the  mains  of  the 
city,  in  which  the  plant  was  located. 

The  construction  of  the  tank  was  done 
by  contract,  a  lump  sura  price  being  bid 
upon  the  work.  This  included  the  placing 
of  all  pipes  and  fittings  in  the  reservoir  and 
a  manhole  with  suitable  cover  in  the  top. 

The  structure  was  designed  by  the 
Trussed  Concrete  Steel  Co.,  of  Detroit, 
Michigan,  the  Kahn  reinforcing  bar  being 
used  throughout.  One  of  the  editors  of 
this  paper  built  the  reservoir.  The  specifi- 
cations stipulated  that  the  reservoir  should 
hold  75,000  gallons,  the  water  line  being 
one  foot  below  the  top,  that  it  must  be 
absolutely  water  tight,  and  the  top  should 
be  capable  of  sustaining  a  dead  load  of  300 


tons  evenly  distributed,  and  a  live  load  of 
5,000  lbs.  upon  two  wheels.  The  contrac- 
tors guaranteed  the  reservoir  for  six 
months.  The  only  trouble  experienced  was 
in  the  waterproofing.  As  the  reservoir  has 
been  in  use  several  years,  it  has  now  been 
tested  in  a  thorough  manner. 

Fig.  I  shows  plan  of  structure  and  rein- 
forcing of  the  top.  Figs.  2  and  3  are  sec- 
tions across  the  reservoir,  the  first  being 
the  long  way  of  the  structure.    Fig.  4  gives 


end,   so  as  to  give  perfect  drainage.     The 
yardage  was  divided  as  follows : 

Cu.  Yds. 

'Footings   3.5 

Columns  6.8 

Sides   22.6 

Girders    ii.o 

Top    20.0 

Floor   19.1 

Total    83.0 

A  manhole  had  to  be  put  in  the  top  and  a 
sump  in  the  bottom.  Several  pipes  also  had 
to  be  placed  in  the  concrete.  None  of 
these  details  is  shown  on  the  plan.  The 
structure  had  to  be  waterproofed. 

Excavation. — The  excavation  was  made 
with  pick  and  shovel  and  the  material 
hauled  away  in  carts,  the  distance  to  the 
dump  being  700  ft.  The  top  was  shoveled 
directly  into  the  carts,  while  the  rest  was 
handled  two  and  three  times.  When  the 
reservoir  was  finished  dirt  had  to  be  filled 
in  around  the  sides  and  puddled.  For  de- 
tails  of  the  cost  of   excavation  see   En'GI- 
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Fig.  1 — Sectional   Plan  of  Reservoir. 


details  of  a  column.  The  accompanying 
table  gives  the  number,  length  and  size  of 
rods  and  their  respective  locations.  It  will 
be  noticed  that  everything  is  reinforced 
with  the  exception  of  the  floor.  As  this 
was  laid  on  a  stiff  clay  and  rotten  rock,  it 
was  not  necessary  to  use  steel  in  it. 

Quantities  of  Work. — The  excavation 
called  for  the  removal  of  579  cu.  yds.  of 
earth.  There  were  83  cu.  yds.  of  concrete 
in  the  structure,  although  the  plans  called 
for  less,  the  additional  amount  being  used 
in  increasing  the  two  4-in.  walls  to  6  in. 
and  increasing  the  bottom  and  top,  on  one 
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63. 

ITages. — The  following  rates  of  wages 
were  paid  on  the  job : 

Foreman     ?3-0O 

Carpenter     3.50 

Carts    and    driver 3.50 

Laborers 150 

The  carpenters  worked  8  hours  a  day 
and  were  paid  time  and  a  half  for  over- 
time. The  rest  worked  ten  hours  per  day 
and  were  paid  regular  rates  for  overtime. 

Forms. — Carpenters  framed  and  erected 
the  forms,  but  laborers  did  all  the  carrying 
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for    them.     Laborers   also    tore    down   the       rials  on  the  forms  would  be  just  one-third 
forms.    For  the  girders  and  columns  2-in.      of  this— namely :  $14.06. 

Since  the  framing,  erecting  and  tearing 
down  cost  $19.90  plus  $4,  or  $23.90  per  M. 
ft.  B.  M.  purchased,  and  since  the  lumber 
was  used  three  times,  the  labor  cost  nearly 


boards  were  used,  but  for  the  sides  i-in. 
boards  with  3X4-in.  scantlings  were  used. 
The  props  for  supporting  the  girder  and 
top  forms  were  3.\4.     Except  for  columns 
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Fig.  2 — Transverse  Section  on   Line   AA   in   Fig.  1. 


and  girders  and  some  props,  all  the  form- 
ing was  used  three  times.  The  lumber 
cost: 

400  ft.  B.  M.  at  $24 $    9.60 

8,000  ft.  B.  M.  at  $18 144.00 

Total    $153-60 

This  makes  an  average  price  per  1,000  ft. 
of  about  $18.30,  which  price  we  shall  use  in 
giving  costs. 

The  cost  of  framing  and  erecting  the 
forms  was  $167.27  for  the  sides,  columns, 
girders  and  top.  In  the  forms  for  the  sides, 
forming  was  only  used  on  one  side  of  the 
concrete  for  two  sides,  the  earth  bank  be- 
ing used  for  the  other  side  of  the  forms, 
but  on  the  other  two  sides  the  banks  had 
caved  in,  and  forming  was  used  on  both 
sides  of  the  wall.  The  cost  per  cubic  yard 
for  forms  was : 

Lumber   $2.54 

Framing  and   erecting 2.77 

Tearing    down 54 

Total     $5.85 

This  cost  is  for  the  yardage  of  60.4  on 
which  forms  were  actually  used.  For  the 
total  yardage  in  the  tank  the  cost  was : 

Lumber    $1.85 

Framing  and  erecting 2.01 

Tearing    down 40 

Total     $4.26 

The  common  labor  cost  of  assisting  to 
erect  the  forms  was  15  per  cent  of  the  total. 
Nothing  is  allowed  for  foreman,  for  the 
contractor  acted  as  his  own  foreman. 

The  cost  of  forms  per  1,000  ft.  for  the 
amount  of  lumber  purchased  was : 

Lumber     $18.30 

Framing  and  erecting 19.90 

Tearing   down    4.00 

Total     $42.20 

As  the  lumber  was  used  three  times,  the 
cost  per  thousand  for  all  work  and  mate- 


$8  per  M.  each  time  that  the  lumber  was 
used.  It  will  be  noted  that  8,400  ft.  B.  M. 
were  required  for  the  83  cu.  yds.  of  con- 
crete, or  a  trifle  more  than  100  ft.  B.  M. 
per  cubic  yard. 
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Fig.  4 — Details   of   Columns. 

It  will  be  of  interest  to  see  the  labor 
costs  of  forms  for  the  various  parts  of  the 
structure. 

For   the   sides   the  cost  of  framing  and 
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the  columns  the  erecting  was  $2.35,  of 
which  I  per  cent  was  for  common  labor. 
The  tearing  down  cost  47  cts.  For  the 
girders  and  top  the  erecting  cost  $1.83,  of 
which  35  per  cent  was  common  labor.  The 
tearing  down  cost  61  cts.  per  cubic  yard.  A 
summary  would  ;  how  : 

Girders 

Sides    Columns  and 
per  per    top  per 

cu.  yd.  cu.  yd.  cu.  yd. 
Framing  and  erecting. $4. 19  $2.35  $1.83 
Tearing    down 47  47  .61 


Total     $4.66      $2.82      $2.44 

The  greater  cost  of  the  columns  forms 
over  the  girders  and  top  was  due  to  the 
fact  that  the  columns  forms  were  handled 
almost  exclusively  by  the  carpenters,  and 
also  in  setting  them  great  care  and  much 
time  had  to  be  used  to  get  them  plumb  and 
in  line.  The  cost  of  the  forms  for  the 
sides  was  about  twice  as  great  as  that  for 
the  top  and  girders.  The  reasons  for  this 
are  evident.  The  walls  had  forms  on  both 
sides,  while  the  top  needed  forming  only 
underneath  it,  the  area  covered  on  the 
forms  being  about  2,200  sq.  ft.  as  com- 
pared to  1,000  sq.  ft.  The  side  forms  had 
to  be  set  plumb  and  kept  so.  The  framing 
was  done  ahead,  but  nearly  half  of  the 
lumber  in  the  sides  was  erected  as  the  con- 
crete was  being  put  in  place.  The  forms 
for  the  top  were  all  put  in  place  before 
any  concreting  was  done  on  the  top,  and 
the  carpenters  discharged.  A  much  larger 
per  cent  of  common  labor  could  be  used  in 
placing  forms  for  top  and  girders  than  on 
the  sides.  The  props  were  nearly  all  put  in 
place  by  laborers.  The  extra  cost  of  tear- 
ing down  the  forms  for  the  top  was  due  to 
the  fact  that  the  lumber  all  had  to  be 
handled  one  piece  at  a  time  through  a 
small  manhole  in  the  top,  and  carried  about 
150  ft.  to  be  piled. 

The  writer  believes  that  the  proportional 
costs  of  the  forms  for  the  different  parts  of 
this  structure  will  be  found  approximately 
correct  for  similar  work  on  buildings.  In 
Engineering-Contracting,  Nov.  28,  1906, 
some     costs     for     erecting     girders     and 
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Fig.  3 — Transverse   Section  on   Line  BB   in   Fig.   1. 


erecting  the  forms  was  $4.19  per  cubic  yard. 
Of  this  cost  4  per  cent  was  for  common  la- 
bor and  the  rest  for  carpenters.  The  tear- 
ing down  cost  47  cts.  per  cubic  yard.    For 


floors  for  some  light  bridges  are  given  that 
will  compare  favorably  with  the  labor  cost 
for  the  top  of  this  reser\'oir. 
To  all   the  costs   for  forming  should  be 
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added  6  cts.  per  cubic  yard  for  nails,  wire 
and  lines  used  on  the  forms. 

Concrete. — The  mixtures  varied  for  the 
diflfcrent  members.  The  cost  of  materials 
was  as  follows: 

Cement,  no  bbls.  @  $1.12 $123.20 

H-'m-  stone,  80  cu.  yds.,  @  $1.86 148.80 

Gravel,  3  cu.  yds.,  @  $1.33 4-00 

Sand,  42  cu.  yds.,  @  $1.20 50.40 

The  sides  were  first  put  in  place,  then  the 
center  columns  were  built,  following  which 
tlio  bottom  was  placed.  Then  the  forms 
were  erected  for  the  top  and  the  girders, 
and  these  cast.  In  building  the  sides,  one 
side  and  half  of  the  two  ends  were  built  at 
one  time,  and  then  forms  erected  for  the 
other  half  of  the  sides.  For  the  sides  the 
mixing  was  done  in  the  bottom  of  the  res- 
ervoir. For  the  rest  of  the  structure  it  was 
done  on  the  ground,  the  mixing  board  be- 
ing along  side  of  the  reservoir.  The  labor 
cost  of  the  concrete  work  for  the  various 
members  and  the  average  per  cubic  yard 
was  as  follows: 
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Mixing  and  placing. . 
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.540 

.353 
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1.080      .952 
.597,     .673 

Handling  steel 

.890      .020 

.083      .324 

Total 

M.750 

$1,654 

$0,878 

$2,000 

$2,000 

$2,456 

The  total  cost  of  labor  was  $203.35.  The 
mixing  was  done  entirely  by  hand.  Some 
plastering  was  done  to  the  walls  after  the 
forms  were  taken  off,  and  the  sides  and 
bottom  were  washed  with  a  brush  with  ce- 
ment and  water.  The  plastering  cost  $6.60, 
including  a  barrel  of  cement  and  the  wash- 
ing or  grouting,  two  coats,  cost  $9.10,  in- 
cluding a  barrel  of  cement.  This  added  a 
cost  of  19  cts.  per  cubic  yard  to  the  con- 
crete W'ork,  making  the  total  cost  per  cubic 
yard  $2.65. 

It  was  a  mistake  to  have  mixed  the  con- 
crete for  the  sides  in  the  bottom  of  the  res- 
ervoir, as  it  made  two  handlings  of  the 
materials  and  compelled  all  the  concrete  to 
be  raised  by  hand  to  place  it  in  the  forms. 
This  accounts  for  the  high  cost  of  these 
tw'o  items. 

The  handling  of  the  steel  was  high  for 
the  side  walls,  as  it  was' all  separated  and 
put  into  piles  for  the  different  panels  and 
members  in  getting  it  out  of  the  pile  for 
the  sides.  The  rammers  not  only  rammed 
the  concrete  but  they  also  bent  down  the 
prongs  of  the  steel  to  get  them  in  place  in 
the  narrow  forms,  and  afterwards  had  to 
pull  out  these  prongs.  This  had  to  be  done 
for  every  piece  of  steel  used,  and  readily 
doubled  the  cost  of  ramming.  The  high 
cost  of  ramming  the  top  was  caused  by  the 
fact  that  the  6  ins.  of  concrete  had  to  be 
placed  in  three  layers  and  each  rammed. 
The  steel  handling  was  high  on  account  of 
the  prongs  that  load  the  pieces  in  with  oth- 
ers, making  them  hard  to  handle.    The  cost 


of  handling  steel  per  ton  was  about  $4,  or 
0.2  ct.  per  pound.  The  steel  was  all  han- 
dled by  common  laborers. 

The  stock  piles  of  material  had  to  be 
made  along  a  street  and  alley  and  thus 
caused  the  material  to  be  handled  in  wheel- 
barrow several  hundred  feet. 

The  preparing  to  mix  concrete,  the  clean- 
ing up  afterwards  and  the  cleaning  out  of 
forms  are  items  that  are  seldom  kept  sep- 
arate from  the  others. 

The  cost  of  mixing  and  placing  is  high, 
owing  to  the  fact  that  working  space  was 
small  and  the  mixers  had  to  wait  until  the 
concrete  was  taken  off  the  board  and 
placed  in  the  forms  before  starting  another 
batch.  This  also  meant  an  increased  cost 
in  the  ramming,  as  the  rammers  were  idle 
some  time  waiting  for  a  new  batch  to  be 
mi.xed. 

The  total  cost  of  concrete,  including  la- 
bor and  materials,  per  cubic  yard  on  a  ba- 
sis of  the  83  cu.  yds.  was: 

Per 
cu.  yd. 

Cement,  i  1-3  bbls..  @  $1.12 $  1.49 

Stone,   I  cu.  yd 1.86 

Sand  1/2  cu.  yd 60 

Steel    4.76 

Forms,  100  ft.  B.  IM.,  @  $18.30 1.85 

Labor   on   forms 2.41 

Labor  on  concrete  and  steel 2.65 

Total     $15.62 

The  cost  of  a  foreman  is  not  included  in 
this,  as  the  contractor  looked  after  the  men 
himself. 

Waterproofing. — The  waterproofing  of 
the  structure  proved  a  serious  problem.  It 
was  thought  at  first  that  the  concrete  itself 
would  be  nearly  water  tight,  but  the  tank 
leaked  like  a  sieve.  After  considering  sev- 
eral methods,  an  agent  of  a  European 
waterproofing  mixture  prevailed  upon  those 
interested  to  try  his  compound.  To  apply 
it,  the  walls  had  to  be  dry,  so  a  large  coal 
burning  stove  was  put  in  the  reservoir  and 
a  fire  kept  up  day  and  night.  While  this 
drying  process  was  going  on  several  light 
falls  of  snow  occurred,  and  this  had  to  be 
cleared  away  to  make  the  walls  and  roof 
dry.  Two  coats  of  the  mixture  were  ap- 
plied according  to  the  agent's  instructions, 
and  the  reservoir  was  tested.  The  water 
fell  nearly  half  a  foot  in  an  hour's  time. 

Then  a  waterproofing  contractor  a.greed 
to  make  the  reservoir  water  tight  with  pa- 
per and  tar,  by  applying  it  on  the  inside. 
Three  thicknesses  of  paper  were  laid  on 
the  bottom  and  run  well  up  on  the  sides, 
each  layer  of  paper  being  well  covered 
with  a  preparation  of  tar.  Upon  testing  it, 
it  was  found  that  the  leaking  had  been  re- 
duced about  50  per  cent.  A  preparation  of 
asphalt  was  then  pirced  over  this,  but  upon 
a  third  test  the  tank  still  leaked.  As  the 
sub-contractor  had  verbally  agreed  to  make 
it  water  tight  for  $125.  only  this  amount 
was  paid  him.  After  this  last  test  he  re- 
fused to  do  any  more  work. 
After  these  attempts  the  sides  of  the  res- 


ervoir were  exposed  on  the  outside  by  ex- 
cavating around  it,  and  a  onc-brick-wall 
built  up  a  few  inches  from  the  concrete. 
This  space  was  tilled  in  with  rich  cement 
(nortar  and  the  ground  once  more  filled  in 
around  the  structure.  This  work  and  the 
materials  used  in  it  cost  $1,240.  Upon  a 
fourth  test  the  reservoir  was  found  to  be 
water  tight.  Thus  more  than  a  third  of 
the  cost  of  the  entire  work  was  in  water- 
proofing the  structure,  and  this  made  the 
contract  a  money  losing  one,  as  this  heavy 
cost  was  not  anticipated. 

Miscellaneous  Work. — Several  items  of 
miscellaneous  work  are  listed  in  the  total 
cost  of  the  reservoir,  such  as  filling  in  and 
puddling  around  reservoir  and  replacing 
cobble  paving.  The  top  of  the  structure 
was  used  as  a  bin  for  the  storage  of  coal. 
For  this  purpose  eight  I  beams  were  em- 
bedded in  concrete  around  the  top,  to  be 
used  as  posts  for  the  sides  of  the  bin.  The 
cost  of  placing  these  is  given. 

Total   Cost. — The   cost   of   the    structure 
without  any  profits  was : 
579  cu.  yds.  excavation  @  $.896...$   529.65 

Steel    39SOO 

Crushed    stone 148.80 

Gravel    4.OO 

Sand     50.40 

Cement     123.20 

Lumber    153.60 

Labor  on  forms 200.09 

Labor  on  concrete 203.35 

Plastering    6.60 

Sides    and   bottom 9.10 

Nails,    wire,    etc 4.98 

Baling   water 21.19 

Building  temporary  fence 1.65 

Extra  excavation   for   forms,  foot- 
ings,   etc 13.90 

Setting  I  beams  in  concrete 17.65 

Filling  in  and  pudding  around  res- 
ervoir             34.47 

Replacing  cobble  paving   4.30 

Hauling   tools    3.60 

Heating    reservoir    and    handling 

snow    1450 

Waterproof  mixture   29.00 

Labor  applying  it  974 

Applying  paper  and  tar,  labor  and  .. 

materials    125.00 

Labor  and  materials  of  final  water- 
proofing      1,240.00 

Tools    48.75 

General  expense  210.00 

Total     $3,602.52 

The  reader  is  referred  to  previous  arti- 
cles on  the  subject  of  the  cost  of  forms  and 
erecting  concrete  structures  in  Engineer- 
ing-Contracting of  Oct.  23,  1907.  p.  232 : 
Oct.  9,  1907.  p.  200 ;  Oct.  2.  1907.  p.  191 : 
Nov.  28,  1506,  p.  160. 


It  is  now  estimated  that  it  will  take  four 
years  to  construct  the  lighthouse  at  Ushart 
on  the  French  coast.  Owing  to  the  loca- 
tion and  roughness  of  the  sea  only  152 
hours  work  were  possible  last  year  on  the 
foundation. 
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Cost  of  Molding  and  Laying  Concrete 
Blocks  for  a  Factory  Building. 

A  group  of  large  factory  buildings  is  be- 
ing completed  at  Grand  Rapids,  Mich.,  by 
day  labor  by  the  owners,  using  hollow  con- 
crete blocks.  The  buildings  range  from  one 
to  four  stories  in  height  and  altogether  oc- 
cupy some  74,000  sq.  ft.  of  ground;  they 
form  the  new  works  of  the  Grand  Rapids 
Refrigerator  Co.,  to  which  we  are  indebted 
for  information.  The  owners  installed  their 
own  block  making  plant  and  have  done 
most  of  the  other  work  by  day  labor.  The 
plant  was  fully  equipped  with  curing  racks, 
five  block  machines  made  by  the  Ideal  Con- 
crete Machinery  Co.,  South  Bend,  Ind.,  two 
machine  mixers  made  by  the  National  Con- 
crete Machinery  Co.  of  Chicago,  111.,  and 
operated  by  a  5  h.p.  gasoline  engine,  platins, 
tools,  etc. 

The  walls  were  constructed  of  J4-in. 
square  pilasters  of  blocks  arranged  as 
shown  by  Fig.  i,  connected  by  curtain  wall 
belt  courses  of  single  blocks.  The  blocks 
were  8x8x16  ins.,  and  after  molding  the 
faces  were  bush  hammered  and  the  edges 
tooled.  The  pilasters,  consisting  of  four 
blocks  laid  around  an  8x8-in.  hollow  space, 
were  solidified  by  pouring  the  8x8-in.  space 
and  all  but  the  three  outside  block  cavities 
with  wet  concrete.  The  interior  of  the 
building  was  of  regulation  mill  construc- 
tion, and  as  the  pilasters  reached  the 
heights  for  beam  supports  cast  iron  plates 
with  downward  flanges  were  set  in  the  con- 
crete. These  plates  had  a  cast  pin  project- 
ing upward  to  fasten  the  beam  end. 

The  materials  used  for  the  blocks  were 
Sandusky  Portland  cement  and  ^-in.  bank 
gravel  well  balanced  from  fine  to  course. 
The  blocks  were  molded  with  1-3 
mortar  faces,  the  mortar  being  water- 
proofed by  a  mixture  of  Medusa  water- 
proofing compound.  All  concrete  was  ma- 
chine mixed.  The  men  operating  the  block 
machines  were  paid  I  ct.  for  each  block 
molded,  so  that  their  pay  depended  upon 
the  energ}'  with  which  they  worked.  The 
men  handling  materials  and  engaged 
in  handling  and  curing  the  blocks 
were  paid  $1.75  per  day.  The  gravel  was 
shoveled  from  the  railway  cars  onto  the 
screens  and  from  the  screen  piles  to  the 
mixers.  The  gang  was  organized  as  fol- 
lows : 

Item.  Per  Day. 

8  men  handling  materials,  at  $1.75. .  .$14.00 
5   men   operating  molds  at   i   ct.  per 

block    15.00 

1  man  mixing  facing  mortar,  at  $1.75     1.75 

2  men  loading  blocks  onto  trucks,  at 

$1.75  350 

2  men  unloading  blocks  from  trucks, 

at  $i.7S 3SO 

3  men  sprinkling  blocks,  at  $1.75 5.25 

Total.  21  men  molding  and  curing 

blocks    $43.00 

The  average  daily  run  was  1,500  blocks, 
or  300  blocks  per  machine. 


This  output  was  easily  maintained  after 
the  gang  got  broken  in ;  sometimes  it  ran 
higher  and  sometimes  lower,  but  the  aver- 
age was  as  given.  The  men  operating  the 
block  machines  thus  earned  $3  each  per 
day.  The  labor  cost  of  molding  and  cur- 
ing per  block  was  thus  2.87  cts.  As  the 
blocks  had  about  25  per  cent  hollow  space, 
each  block  8x8x16  ins.  contained  0.45  cu. 
ft.  of  concrete;  a  cubic  yard  of  concrete, 
therefore,  made  60  blocks,  so  that  the  labor 
cost  of  making  the  blocks  was  60X2.87  cts. 
=$1.72  per  cubic  yard.  This  cost  does  not 
include  foreman's  time,  materials,  interest, 
depreciation  or  general  expenses.  It  was 
estimated  by  the  owners  that  the  blocks 
cost  them  9  cts.  apiece  cured,  or  about  $5.40 
per  cubic  yard  of  concrete.  This  9  cts.  evi- 
dently includes  materials  and  labor  alone. 

Upon  removal  from  the  molds  the  blocks 
were  loaded  onto  cars,  taken  to  a  large 
shed  and  there  unloaded  onto  shelving  ar- 
ranged to  hold  five  rows  of  blocks  one 
above  the  other,  two  blocks  opposite  each 
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Fig.   1 — Sketch   Showing   Arrangement 
of  Blocks  in  Pilaster. 

other  on  each  shelf.  The  blocks  were  left 
in  the  shed  24  to  48  hours  to  get  the  pre- 
liminary set,  then  they  were  loaded  on 
small  cars  and  taken  to  the  yard,  where 
they  were  removed  from  the  cars  and 
stacked.  They  were  sprinkled  every  day 
for  six  days,  being  kept  covered  mean- 
while with  oiled  cotton  cloth.  The  labor 
costs  given  above  include  molding, 
sprinkling  and  handling  the  blocks  up  to 
this  point. 

To  lay  the  blocks  they  were  again  loaded 
on  cars  and  run  to  an  elevator  in  a  wooden 
tower  outside  the  building.  The  elevator 
lifted  the  car  to  the  floor  on  which  the 
blocks  were  to  be  used,  where  it  was  run 
off  onto  a  track  reaching  the  full  length  of 
the  building.  The  blocks  were  unloaded  di- 
rectly behind  the  masons.  Where  the  walls 
were  high  enough  for  scaffolding  the  blocks 
were  unloaded  directly  onto  the  first  scaf- 
fold and,  when  necessary,  handed  up  to  the 
scaffolds  above.  The  masons  employed 
were  regular  stone  masons  receiving  the 
regular  scale  of  wages  of  $3.50  per  day. 
The  number  of  blocks  laid  by  each  mason 
was   125  per  day  in  building  pilasters  and 


200  per  day  in  building  plain  wall.  Some- 
times 250  blocks  per  day  per  man  were  laid 
in  plain  wall  work.  The  cost  per  block  of 
laying  above  was  thus  2.8  cts.  in  pilasters 
and  1.75  cts.  in  plain  wall.  This  cost  does 
not  include  transporting  the  blocks  from 
yard  or  of  handling  them  to  the  scaffold 
behind  the  masons,  nor  does  it  include  the 
cost  of  materials  and  labor  for  mixing  and 
delivering  mortar. 

One  of  the  features  of  this  work  was  the 
method  of  transporting  the  blocks  by  cars. 
A  complete  system  of  tracks  was  provided 
covering  the  block  plant  and  yard,  the 
building  sites  and  the  several  floors  of  the 
buildings  themselves.  All  blocks  and  other 
materials  were  transported  by  cars  running 
on  these  tracks,  both  cars  and  tracks  being 
of  the  type  made  by  the  Chase  Foundry  & 
Manufacturing  Co.  of  Columbus,  Ohio. 


Various  attempts  have  been  made  to  con- 
vert the  peat  bogs  of  Ontario,  Canada,  into 
fuel  for  domestic  use.  The  latest  of  these 
attempts  is  described  by  a  recent  consular 
report  as  follows :  Over  the  top  of  the 
bog  has  been  placed  a  series  of  railway 
tracks  about  5  yds.  apart,  and  over  them 
run  what  are  called  collectors.  The  col- 
lector can  be  compared  to  a  large  electric 
can  equipped  with  a  suction  pan.  From  the 
side  of  the  car  protrudes  a  long  pipe,  per- 
haps 2  ft.  in  diameter,  at  the  end  of  which 
is  a  shoe  with  a  "lip,"  through  which  the 
dry  peat  dust  on  the  surface  of  the  bog  is 
drawn  into  the  pipe  by  suction  and  de- 
posited in  the  car.  One  collector  will  pick 
up  so  tons  of  dust  a  day.  The  sun  quickly 
dries  the  exposed  surface  which  has  been 
uncovered  by  the  collector,  and  the  same 
process  is  then  repeated.  The  dust  is  taken 
from  the  collector  into  the  factory,  and 
run  through  a  large  pipe,  or  covered 
trough,  through  which  runs  a  screw  similar 
in  shape  to  an  augur.  Around  the  outside 
o'^  the  pipe  or  trough  is  a  steam  jacket 
placed  several  inches  from  the  pipe  to 
allow  steam  to  pass  through  the  space  be- 
tween, in  order  to  dry  out  the  dust  pass- 
ing through  the  inside  of  the  pipe.  The 
dust  is  ground  fine  enough  to  pass  through 
100  mesh  and  is  then  placed  in  a  press  and 
at  a  temperature  of  200  degrees  and  at  b 
pressure  of  80  tons  formed  into  bricklets. 
In  two  days  after  going  through  the  press 
the  bricks  are  harder  than  coal  and  nearly 
the  same  color.  The  dust  itself  can  be 
treated  and  used  as  fuel  in  large  furnaces. 
The  dust  after  being  treated  is  blown  into 
the  furnace  in  the  same  fashion  as  coal 
dust  is  used  in  brick  kilns  and  explodes 
and  makes  gas  within  10  ft.  after  being 
blown  into  the  furnace. 


The  St.  Lawrence  Power  Co.  of  Can- 
ada, and  the  Long  Sault  Development  Co. 
have  laid  a  proposition  before  the  Interna- 
tional Waterways  Commission  for  the  de- 
velopment of  water  power  at  Milleroches, 
on  the  St.  Lawrence  river,  which  would  in- 
volve the  expenditure  of  $20,000,000. 
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Earth  and   Rock   Section 


Note:  This  section  is  devoted  to  methods  and  co.sts  of  cxca- 
vntinK  earth  and  rock  and  b  u  ■  I  d  i  n  };  embankments.  It  will 
co\er  the  grading  of  roads  and  railroads,  diking;  and  canal 
»i>rk,  dred^inK,  building  reservoirs  and  earth  dams,  sewer  and 
water  pipe  trcnchinj;,  quarrxinj;,  etc. 


Cost  Keeping  on  Railroad  Construction. 

BY    J.    p.    HALLIHAN.* 

In  constructing  railroad  or  other  public 
work  under  contract  it  is  always  advisable, 
and  frequently  essential,  that  the  engineer 
should  have  accurate  knowledge  of  the  cost 
of  the  work. 

While  it  is  not  always  necessary  that  he 
should  have  a  complete  cost-analysis,  show- 
ing subdivision  of  cost  per  unit  of  meas- 
urement, it  is  required  that  the  cost  per 
unit  in  various  locations,  as  in  eadi  cut, 
should  be  at  his  command,  as  well  as  the 
manner  of  handling,  disposition  of  material 
and  time  consumed. 

Force  reports  in  use  on  railroad  work 
are  not  designed  to  secure  this  information, 
except  in  a  very  general  way,  usually  giv- 
ing a  mere  statement  of  force  employed 
each  day,  without  regard  to  costs. 

The  accompanying  forms  were  used  on 
some  recent  work  in  the  Southwest,  and 
were  intended  to  collect  all  the  data  re- 
quired in  shape  for  condensation  or  fur- 
ther analysis,  but  the  initial  form  was  made 
as  simple  as  possible,  calling  for  no  calcula- 
tion on  the  part  of  foremen. 

The  field  report  (shown  as  Form  i)  is 
bound  in  books  of  35  duplicate  sheets,  col- 
ored white  and  yellow,  the  white  sheet  be- 
ing perforated  for  removal.  In  the  case  of 
company  work,  the  form  is  filled  in  dupli- 
cate, using  carbon,  then  torn  out  and  the 
information  called  for  on  reverse  side  (dis- 
tribution of  labor  and  foreman's  estimate 
of  material  moved  or  work  done)  is  filled 
in,  carbon  impression  being  taken  on  re- 
verse side  of  sheet  retained  in  book.  The 
sheet  is  then  delivered  to  the  timekeeper, 
who  checks  the  time  given  on  report  against 
the  time  which  he  has  personally  taken, 
and  forwards  report  to  the  division  engi- 
neer. On  isolated  jobs,  or  with  small 
gangs  where  no  timekeeper  is  employed, 
the  report  goes  direct  to  General  Foreman 
or  Division  Engineer.  At  the  end  of  the 
month  all  books  are  sent  to  office  of  Divi- 
sion Engineer,  who  is  thus  put  in  posses- 
sion of  the  original  record  of  each  day's 
work. 

Where  work  is  being  done  by  a  con- 
tractor, the  data  are  obtained  by  force  re- 
porter, using  same  form,  omitting,  of 
course,  the  names  of  employes,  and  noting 
only  the  total  number  of  each  rate.  The 
other  information  is  obtained  from  fore- 
man's statement,  checked  by  personal  ob- 
servations. 


Form  No.  2  is  a  condensatio:i  of  daily  re- 
ports into  a  weekly  report,  showing  distri- 


ports  and  profits,  and  inserted  in  weekly 
report,  if  desired. 

Accurate  statement  of  quantities  movc<t 
is,  however,  shown  on  the  monthly  sheet 
(Form  No.  3)  as  derived  from  engineer's 
estimates.  Form  No.  3  also  shows  total 
force  and  cost  for  month  of  work  done  on 
each  section.  It  can  also  be  arranged  to 
show  grand  total  cost  of  each  section  since 
commencement  of  work,  and,  for  the  use 
of  a  general  contractor,  this  would  ob- 
viously  be  required. 

The    daily    report    form    is    u.=ed    for   all 


FOREMAN'S  DAILY  TIME  REPORT. 

Work  done  on  sect 190. .  . 

By Foreman. 

Between  sta and  sta 


Name. 


Time. 


Rate. 


Name. 


Time. 


Rate. 


Teams: 


.  4-plow. . . 
.  6- plow. . . 
.  8- plow. . . 

.SUp 

.  Fresno. .. 
.  Wheeler. 
,  Snatch .  . 


I 


.Supply.  .  ,  . 

.Cart 

.  Stone  boat. 
.  Wagon .  . . . 

■  Car 

.  Water 

.  In  corral. . . 


Material  Used. 

Pounds 

of 

Dynamite. 

Kegs 

Black 

Powder. 

Feet 

of 
Fuse. 

Number 
of 
Caps.     . 

No.  and 
length  of 
Exploders. 

Sacks 

of 

Cement. 

Liters            Liters 

Black             Cyl 

Oil.               Oil. 



Class  of  work: 

Clearing.  Excavation.  Earth. 

Borrow.  Waste. 

Tunnel  No. . .  .  Structure  No, 
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bution  of  force  on  each  section  and  total 
cost  for  period  covered.  Quantities  moved 
may  be  closely  approximated  from  daily  re- 


classes  of  work,  the  weekly  and  monthly 
reports  being  printed  to  conform  to  nature 
of  work  and  information  required. 
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No-Classification  Contracts  for  Railroad 
Graduation. 

BY  F.   LAVIS.  M.    AM.   SOC.   C.  E.* 

In  March,  1907,  a  paper  entitled  "Uni- 
formity of  Requirement  and  Clearness  of 
Specification  in  Agreements  for  the  Grad- 
uation of  Railroads,"  by  VV.  F.  Dennis,  M. 
Am.  Soc.  C.  E.,  was  re<d  before  the  Ameri- 
can   Society    of    Civil    Engineers    and    dis- 


ciety  of  Civil  Engineers  it  may  be  stated 
that  the  writer's  argument  for  a  no-classi- 
fication basis  for  grading  contracts  on  rail- 
roads is  based  on  the  premises  that  the 
most  thorough  and  complete  engineering 
investigation  of  the  project  is  necessary  be- 
fore a  contract  can  be  let  on  this  basis  with 
any  prospect  of  an  equitable  agreement  be- 
tween the  parties  to  it.  He  believes  that  if 
such  investigation  is  made,  and  prope. 
plans  and  specifications  drawn   up,   so  that 


squeezed  out  of  a  hole  through  some  tech- 
nicality. 

The  following  clauses  from  the  specifi- 
cations and  contract  cover  the  most  im- 
portant points  of  the  dispute  in  the  case 
under  consideration : 

a.  "Material  required  for  embankments 
and  not  supplied  by  the  excavations  within 
cuttings  of  the  usual  widths  and  slopes  or 
from  other  excavations  incident  to  the  con- 
struction of  the  road,  shal!  be  obtained  by 
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cussed  by  several  of  the  members,  among 
the  latter  being  the  writer,  who  was  practi- 
cally alone  in  advocating  a  no-classification 
contract.  This  paper  was  reproduced  in 
Engineering-Contracting  of  Jan.  30  and 
Feb.  6  and  the  writer's  discussion  in  the 
issue  of  March  13  of  the  current  year. 

Quite  recently  the  writer  was  connected 
with  a  case  where  it  was  necessary  to  re- 
sort to  arbitration  to  settle  differences  of 
opinion  which   arose  between  the  contrac- 


Form  2 — Form  for  Weekly  Report. 

(Actual  size  of  this  blank  is  20  ins.  wide  by  S   in. 

the  work  to  be  done  can  be  clearly  and 
definitely  defined  before  the  contract  is  let, 
the  lower  price  bid  for  the  work  will  much 
more  than  cover  the  entire  expense  of  the 
engineering,  besides  which  of  course  such  a 
procedure  is  the  correct  one  in  any  case. 

In  the  particular  case  referred  to,  the 
form  of  contract  was  the  usual  one-sided 
affair  in  favor  of  the  railroad  company, 
which  unfortunately,  under  present  condi- 
tions,   contractors    are    obliged    to    sign    if 


high.) 

widening  these  cuttings,"  etc.,  etc.,  and  then 
follows  the  usual  provision  for  ordinary 
borrow. 

b.  "Contractors  must  satisfy  themselves 
of  the  nature  and  location  of  the  work  they 
bid  for,  of  the  general  form  of  the  surface 
of  the  ground,  of  the  quantity  of  materials 
required  for  forming  the  embankments  or 
other  work,  and  all  other  matters  that  can 
in  any  way  influence  their  contract,"  etc. 

c.  "The  quantities  and  disposition  of  ex- 
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tors  and  a  railroad  company  in  regard  to 


the  final  settlement  of  a  contract  on  the  no 
classification  basis,  and  it  is  believed  that  a 
brief  statement  of  the  points  at  issue  will 
be  interesting  to  both  engineers  and  con- 
tractors engaged  in  this  class  of  work. 

For  the  benefit  of  those  who  have  not  ac- 
cess to  a  file  of  Engineering-Contracting 
or  the   Transactions   of  the   American    So- 


•Resident  Engineer  Pennsylvania  Railroad 
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they  expect  to  get  work  enough  to  stay  in 
the  business.  It  may  be  noted  in  passing, 
however,  that  this  one-sided  form  of  con- 
tract is  not  altogether  due  to  the  fact  that 
the  railroad  companies  always  endeavor  to 
get  the  best  of  the  contractor,  but  is  rather 
the  cumulative  eflfect  of  their  having  in- 
serted clauses  from  time  to  time  in  order 
to  protect  themselves  in  future  contracts 
after  having  got  the  worst  of  the  bargain 
with    some    previous    contractor    who    has 


cavation  .  .  .  may  be  changed  during 
the  progress  of  the  work  at  the  pleasure  of 
the  chief  engineer,  by  alterations  in  the  line 
of   the   railroad   or   in   the   grades,   curves, 

etc for    the    purpose     of     more 

nearly  equalizing  or  balancing  the  cuttings 
and  fillings,  etc." 

d.  "No  extra  charge  will  be  allowed  on 
account  of  any  change  that  may  be  made 
during  the  progress  of  the  work  or  before 
commencing  same,  either  in  the  alignment. 


262 


ENGINEERING-CONTRACTING 


Vol.  XXVIII.     No.  19. 


grade,  slopes  or  dimensions  of  the  road ;  llic 
prices  named  in  the  contract  are  to  be  taken 
and  considered  as  full  compensation  for  all 
various  kinds  of  work  determined  by  their 
mcasnrement  htvciii  agreed  upon  to  be  per- 
formed." 

c.  "The  work  will  be  executed  under  the 
direction  and  constant  supervision  of  the 
engineer  of  the  Railway  Co.  .  .  .  whose 
detcrniination  shall  be  conclusive  to  both 
parties." 

f.  "The  company  shall  have  the  right  to 
make  any  alterations  that  may  be  hereafter 
determined  upon  as  necessary  or  desirable 
in  the  location,  line,  grade,  plan,  form  or 
dimensions  of  the  work,  either  before  or 
jftcr  the  commencement,  defining  them  in 
.vriting  and  by,  or  without,  drawings." 

The  italics  in  these  clauses  are  the  writ- 
er's and  it  will  be  seen  at  once  that  with 
the  exception  of  the  last  sentence,  which 
must  have  crept  in  inadvertently  the  con- 
tractor is  wholly  at  the  mercy  of  the  chief 
engineer.  How  a  contractor  was  to  satis- 
fy himself  as  to  the  location  of  the  work 
(Par.  b.),  quantities  of  materials,  etc.,  of  a 
line  which  the  chief  engineer  had  the  privi- 
ledge  of  shifting  into  the  next  county  "at 
his  pleasure"  does  not  appear  after  a  close 
study  of  the  contract ;  and  yet  contractors 
fin  this  case  experienced,  up-to-date  rail- 
road contractors)  are  signing  such  contracts 
every  da)%  and  have  to  in  order  to  stay  in 
the  business.  It  is  greatly  to  the  credit  of 
the  engineering  profession  that  engineers 
construe  these  contracts  as  a  rule  in  an 
equitable  manner,  so  that  contractors  do 
stay  in  business,  and  what  is  more,  are  able 
to  do  work  at  reasonable  prices,  putting 
their  faith  and  their  capital  blindly  in  the 
hands  of  the  engineers  in  charge  and  seldom 
being  disappointed.  The  writer  however 
believes  with  Mr.  Dennis,  and  most  of  the 
other  members  of  the  society  who  discussed 
his  paper  that  it  is  time  a  more  reasonable 
and  equitable  form  of  contract  was  drawn 
up.  which  while  fully  protecting  the  rail- 
roads, will  give  the  contractor  a  show. 

The  line  in  question  was  through  a  moun- 
tainous country  and  was  mostly  side  hill 
work.  The  evidence  showed  that  numevoi-s 
changes  of  the  line  were  made  during  con- 
struction, even  well  along  towards  the  en>i 
of  the  work,  practically  all  of  them  in  order 
to  more  nearly  balance  the  quantities.  These 
changes,  almost  invariably,  as  is  generally 
the  case,  involved  throwing  the  line  into 
the  hillside  in  the  cuts  so  as  to  increase  the 
excavation  quantities.  The  contractor 
claimed  that  by  so  doing  the  percentage  of 
rock  was  materially  increased  over  the  per- 
centage he  w-ould  have  found  on  the  origin- 
al line  and  he  demanded  extra  compensa- 
tion therefor.  The  railroad  company,  or 
the  chief  engineer,  apparently  forgot  all 
.ibout  the  clause  quoted  in  Par.  f,  and  neg- 
lected to  notify  the  contractor  in  writing  or 
by  draw-ings  of  any  changes.  This  was  rath- 
er surprising  as  such  a  provision  is  rather 
unusual.  The  chief  engineer  stated  that  the 
contract   and   specifications  had   been  com- 


piled from  a  number  of  old  ones  and  it 
rather  looked  as  if  this  clause  had  been 
copied  with  a  number  of  others  which  arc 
usually  considered  dead  letters  and  had 
promptly  been  forgotten.  It  is  usually  the 
case  that  the  contractor  trusts  to  luck, 
that  the  engineer  will  forget  to  enforce  the 
dead  letter  clauses  rather  than  that  the  en- 
gineer will  find  himself  tangled  up  through 
not  having  lived  up  to  them. 

J  lie  contractor  testified  that  before  sub- 
mitting his  bid,  he  had,  as  contractors  usu- 
ally do,  talked  over  the  terms  of  the  con- 
tract with  the  chief  engineer,  especially  in 
regard  to  Par.  a,  which  specifically  pro- 
vided for  widening  cuttings  to  provide 
quantities  for  embankments,  and  was  told 
he  would  not  be  required  to  borrow  rock, 
but  that  rather  than  do  so  trestles  would  be 
built.  This  was  denied  by  the  chief  engi- 
neer as  regards  building  the  trestles  and 
as  a  matter  of  fact  cuts  were  widened  and 
rock  was  borrowed  to  make  embankments 
where  the  contractor  claimed  he  thought  he 
would  be  allowed  to  trestle,  and  this  of 
course  increased  the  quantities  of  rock  to 
be  encountered  over  and  above  the  amount 
he   originally  estimated. 

It  was  claimed  by  the  contractor  that  he 
was  obliged  to  go  back  several  times  and 
take  slices  off  the  sides  of  some  of  the  rock 
cuts  in  order  to  complete  the  adjacent  em- 
banlanents  because  the  engineers  had  not 
made  proper  calculations  of  quantities. 
This  was  met  by  the  engineers  of  the  rail- 
road company  by  testimony  to  the  eflfect 
that,  the  cuts  were  not  properly  taken  out 
to  the  full  width  in  the  first  place,  that  the 
material  in  the  embankments  sloughed,  etc.. 
but  none  of  the  testimony  in  this  regard  on 
either  side  was  backed  up  by  definite  rec- 
ords showing  what  was  actually  done. 

Of  course  theoretically  the  contractor 
should  have  assumed  that  the  embankments 
would  be  made  solid,  and  that  if  so,  judg- 
ing from  the  character  of  the  country,  he 
would  have  to  borrow  solid  rock  to  make 
them,  as  there  was  nothing  else  available; 
as  previously  pointed  out,  however,  con- 
tractors in  order  to  get  work  have  to  as- 
sume that  the  engineer  will  inter- 
pret the  contract  to  a  certain  ex- 
tent in  their  favor  and  make  their 
bids  accordingly ;  if  the  interpretation 
is  not  favorable  they  lose.  The  writer  be- 
lieves however  that  where  an  inspection  of 
the  plans,  profiles,  etc.,  seems  to  indicate 
that  loose  engineering  methods  are  in  force 
and  that  thorough  and  complete  surveys 
have  not  been  made  contractors  .should  be 
very  wary  of  bidding  on  a  no-classification 
basis ;  if  they  have  to  gamble  it  is  better  to 
do  so  under  a  classification  contract. 

The  contractor,  fortunately  for  himself, 
took  the  precaution  to  get  a  number  of 
photographs,  which  showed  fairly  w^ell  the 
character  of  the  materi.nl  in  some  of  the 
cuts,  and  were  useful  in  proving  that 
there  was  undoubtedly  considerable  rock  on 
the  upper  side  of  them. 

The  railroad  company  produced  no  photo- 


graphs and  their  records  were  not  very 
complete  owing  probably  to  parsimony  in 
the  management.  The  regular  progress 
profile  showed  the  usual  information  with 
the  exception  of  the  exact  distribution  of 
quantities,  the  cross  section  sheets  pro- 
duced, showed  nothing  but  the  original  sur- 
face line  and  the  outlines  of  the  cuttings  or 
embankments  as  finally  formed.  If  the  month- 
ly progress  or  the  various  stages  of  the  work 
had  been  shown  on  these  cross  section 
sheets  many  disputed  points  might  have  been 
cleared  up.  No  map  of  the  line  was  pro- 
duced and  apparently  the  only  means  of 
telling  what  the  various  changes  of  align- 
ment had  been  was  to  compare  the  align- 
ment notes  at  the  bottom  of  profiles  of  dif- 
ferent dates. 

The  claim  of  the  contractor  was  largely 
for  compensation  for  increased  quantities 
of  material  of  a  much  higher  classification 
than  the  general  average  he  had  in  view 
when  he  bid  on  the  work.  He  claimed  that 
the  actual  final  quantities  were  about  70% 
more  than  the  excavation  quantities  shown 
on  the  profile  on  which  he  made  his  bid 
and  that  most  of  this  increase  was  rock. 

The  railroad  company's  engineers  showed 
that  this  profile  showed  embankment  quan- 
tities in  considerable  excess  of  the  excava- 
tion quantities  and  claimed  that  an  expe- 
rienced contractor  would  know  that  these 
quantities  had  to  come  from  some  place 
and  that  the  final  quantities  were  not  great- 
ly in  excess  (25%  to  30%)  of  these  em- 
bankment quantities,  which  latter  being  in 
excess  show-ed  the  quantity  of  work  to  be 
done  rather  than  the  total  excavation  quan- 
taties  shown.  The  contractor  as  previously 
noted,  claimed  that  he  expected  to  trestle 
these  embankments,  where  large  excess  fill 
quantities  showed,  if  good  borrow  could 
not  be  obtained. 

The  original  profile  on  which  the  con- 
tractor made  his  bid  and  on  which  the  work 
was  practically  carried  on.  except  for  the 
various  changes  made,  showed  quantities  in 
cuts  and  fills,  the  character  of  some  of  the 
structure  at  openings  for  waterways  was 
indicated  but  no  quantities  of  materials 
were  given,  and  no  detailed  plans  of  any  of 
these  structures  were  available.  The  align- 
ment was  shown  at  the  bottom,  the  names 
of  right  of  way  owners  at  the  top  and  very 
little  if  anything  else. 

No  attempt  was  made  to  indicate  the  dis- 
tribution of  materials,  to  estimate  the 
amount  of  swell  from  cuts,  of  incidental 
quantities  from  ditches,  or  excavations  for 
culverts  or  bridges :  no  indication  was  giv- 
en as  to  changes  necessary  in  highways  or 
streams  or  amount  of  borrow  necessary,  and 
probable  location  of  borrow  pits. 

It  was  evident,  that  probably  owing  to 
limitations  of  men,  time,  and  money,  a 
proper  study  of  the  location  was  not  made 
before  the  contract  was  let.  and  that  after 
it  was.  the  engineers  did  their  best  to 
remedy  the  evident  defects  in  the  location 
as  best  they  could,  thus  causing  trouble  and 
extra  expense  to  the  contractor  and  eventu- 
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ally  to  the  railway  companj-,  as  the  arbi- 
trators made  a  substantial  award  in  favor 
of  the  contractor. 

It  is  rather  to  be  regretted  that  the  va- 
rious points  of  law  involved  were  not 
brought  up  and  settled  before  one  of  the 
higher  courts.  Of  course  the  arbitarators 
in  this  case  made  an  award  without  being 
obliged  to  state  any  of  the  reasons  which 
led  them  to  do  so,  and  it  was  probably 
largely  in  the  nature  oi'  a  compromise. 

One  of  the  principal  points  brought  out 
in  regard  to  Par.  e  was  as  to  the  competen- 
cy of  the  engineer.  The  courts  have  generally 
ruled  that  where  the  contract  provides  that 
"the  decision  of  the  engineer  shall  be  final" 
it  puts  the  responsibility  on  the  party  of  the 
first  part  to  provide  an  engineer  who  shall 
be  competent  to  give  a  proper  and  impartial 
decision.  The  contractor  sought  to  show 
in  this  case  that  owing  to  the  numerous 
changes  of  line  and  the  alleged  great  dis- 
crepancy between  the  original  and  final 
quantities,  that  the  chief  engineer  was  in- 
competent and  that  therefore  his  decision 
(as  given  in  the  final  estimate)  was  sub- 
ject to  review. 

The  contractor  also  sought  to  show,  that 
the  fact  that  advertisements  were  inserted 
in  the  public  press  stating  that  the  work 
was  ready,  and  also  in  view  of  the  clause 
(Par.  b)  that  he  had  to  satisfy  himself  as  to 
the  location,  implied  that  the  location  was 
definitely  made  at  the  time  the  contract  was 
let  and  that  the  changes  made  thereafter 
vitiated  the  contract.  This  probably  had 
little  effect  on  the  minds  of  the  arbitrators 
as  no  protest  against  carrying  on  the  con- 
tract was  made  by  the  contractor,  although 
he  did  protest  that  the  classification  was  in- 
creased by  reason  of  the  changes  of  line, 
and  against  the  directions  of  the  engineers 
as  to  methods  of  doing  the  work. 

Attention  has  already  been  called  to  the 
failure  of  the  railroad  company  to  comply 
with  the  provisions  of  Par.  g.  There  were 
therefore  apparently  sufficient  reasons  for 
not  holding  either  party  to  a  strict  legal  in- 
terpretation of  the  contract  and  for  set- 
tling the  matter  on  an  equitable  basis  of  the 
actual  value  of  the  work  done.  The  writer 
believes  that  a  court  of  justice  would  have 
arrived  at  the  same  conclusion. 

Among  the  points  of  interest  which  were 
brought  out  was  the  fact  that  no  definite 
comprehensive  scheme  of  distribution  of 
quantities  was  made  at  any  time  by  the  en- 
gineers of  the  railroad.  Apparently  they 
only  knew  that  some  fills  were  largely  in 
excess  of  the  cuts  available  to  make  them, 
and  that  therefore  there  would  be  borrow 
from  somewhere.  No  test  pits  were  made 
to  determine  the  nature  of  any  of  the  ma- 
terial on  the  line,  or  to  locate  suitable  ma- 
terial for  borrow ;  no  estimate  was  made 
as  to  amount  of  swell,  etc.,  and  it  seemed 
quite  probable  that  the  statement  of  the 
contractors  that  they  had  to  go  back  several 
times  in  cuts  after  they  had  once  taken 
them  through,  in  order  to  get  more  quanti- 
ties for  fills  was  correct. 


Owing  probably  to  an  insufticient  engi- 
neering force,  the  work  was  not  completely 
cross-sectioned  until  long  after  the  ex- 
cavation was  started  and  no  attempt  was 
made  to  figure  the  quantities  from  the 
cross-sections  until  the  work  was  well  un- 
der way.  On  railroads  with  a  properly  or- 
ganized engineering  stafif  it  is  customary  to 
have  the  whole  work  cross-sectioned  and 
quantities  calculated  within  a  few  weeks 
after  starting  work.  It  should  be  possible 
to  give  a  very  close  estimate  of  the  swell 
or  shrinkage  soon  after  the  work  has  been 
opened  up,  and  with  this  information  the 
amount  of  borrow  necessary  ought  to  be 
very  closely  approximated  and  this  informa- 
tion given  to  the  contractor.  It  is  not  just 
to  a  contractor  to  leave  decisions  as  to  dis- 
tribution of  material  open  any  longer  than 
is  absolutely  necessary  as  he  cannot  possi- 
bly organize  his  forces  or  determine  what 
plant  is  necessary  until  this  is  done. 

The  writer  is  sure  that  provided  the 
work  is  properly  done,  the  main  questions 
of  distribution  can  be  settled  when  the  final 
location  is  made,  in  fact  a  proper  final  lo- 
cation cannot  be  made  until  these  questions 
are  settled  more  or  less  definitely. 

The  form  used  for  the  monthly  estimates 
on  this  work  showed  only  total  quantities 
paid  for  in  each  mile  or  section.  A  proper 
form  should  show  the  quantities  allowed  in 
each  cut,  for  all  ditches  separately,  for  bor-' 
row  pits,  and  for  excavations  for  all  struc- 
tures, so  that  the  contractor  may  know 
what  he  is  doing.  A  provision  is  made  that 
claims  for  extra  work  should  be  made  with- 
in a  certain  time.  If  the  contractor  is  not 
given  the  necessary  detailed  information  as 
to  what  he  is  paid  for  each  month  he  can- 
not tell  whether  he  has  been  paid  for  cer- 
tain work  done  or  not.  The  details  of  the 
quantities  of  all  kinds,  and  methods  of  cal- 
culation, should  always  be  available  for  the 
contractor's  use  if  required. 

While  it  is  true,  as  the  writer  has  stated 
elsewhere*,  that  no  line  can  be  so  well  lo- 
cated that  revisions  cannot  be  made  to  ad- 
vantage, these  should  not  be  made  at  the 
expense  of  the  contractor  after  he  has 
started  work.  Where  a  contract  is  let  on  a 
no-classification  basis,  sufficient  study 
should  be  made  of  .the  location  before  bids 
are  asked  for  so  that  it  can  be  assumed  to 
be  reasonably  nearly  correct,  if  after  this  is 
done  changes  are  still  found  to  be  advisable 
for  the  best  interests  of  the  company,  pro- 
vision should  be  made  in  the  contract  so 
that  this  unforeseen  work  will  be  paid  for 
on  an  equitable  basis  to  both  the  contractor 
and  R.  R.  Company. 

Nearly  all  disputes  in  relation  to  contracts 
which  provide  for  classification  of  materials 
arise  from  diflferences  of  judgment  in  re- 
gard to  the  classification,  which  diflferences 
are  nearly  always  difficult  of  adjustment 
after  the   work  is     completed.     The     case 


herein  cited  is  fairly  typical  of  the  disputes 
that  may  be  expected  in  regard  to  a  no- 
classification  contract.  It  may  be  noted  that 
the  contractor  makes  no  claims  whatever 
on  account  of  the  excavation  on  the  orig- 
inal line  being  n'.ore  expensive  than  was  an- 
ticipated when  the  contract  was  let,  whether 
it  was  so  or  not,  but  almost  solely  on  ac- 
count of  the  changes  of  line  changing  tne 
conditions  under  which  the  contract  was 
awarded.  It  seems  to  the  writer  that  dis- 
putes which  arise  from  the  interpretation 
of  a  contract  on  the  no-classification  basis 
can  be  almost  wholly  avoided  by  proper  en- 
gineering methods  and  a  proper  form  of 
contract.  Whereas  those  relating  to  classi- 
fication will  always  arise  from  the  different 
judgments  of  diflfcrent  men.  There  ought 
to  be  no  question  of  course  that  proper  and 
efficient  engineering  metnods  should  be 
used  in  any  case,  but  it  is  not  always  that 
the  powers  who  provide  the  money  can  be 
made  to  realize  this  and  when  they  do  not 
they  generally  pay  more  in  the  long  run 
for  the  work  than  they  save  on  engineer- 
ing. 

The  writer  believes  it  is  the  general  im- 
pression that  by  resorting  to  arbitration, 
much  of  the  delay,  expense,  and  the  red 
tape  involved  in  the  courts  of  law  may  be 
avoided,  though  he  believes  the  contrary  is 
the  case.  The  proceedings  before  the  arbi- 
trators are  conducted  by  counsel  for  both 
sides  and  material  as  well  as  expert  witnesses 
are  called  and  examined  under  the  regular 
"rules  of  evidence."  The  expense  is  cer- 
tainly no  less  and  unless  previously  agreed 
to  by  both  parties,  the  award  is  not  binding. 
A  much  more  expeditious  and  equitable 
method  of  adjusting  such  disputes  would 
be,  the  writer  believes,  to  chose  some  one 
thoroughly  competent  engineer  satisfactory 
to  both  parties  to  decide  the  questions  at 
issue. 


Three  steam  shovels  together  in  tlie  iron- 
ore  deposits  in  Mesabe  Range,  Minnesota, 
have  made  a  ma.ximum  record  of  190,000 
cu.  yds.  in  a  month,  a  rate  of  1,220  cu.  yds. 
per  shovel  in  10  hours.  The  average  per- 
formance, however,  is  about  900  cu.  yds. 
per  lo-hour  day. 


•p.  101  of  Railroad  Location.  Surveys  and 
Estimates.  Published  by  Myron  C.  Clark 
Pub.   Co.,   Chicago,   III.,  at   $3.00. 


The  first  asphalt  pavement  in  Milan, 
Italy,  according  to  a  recent  consular  report, 
was  laid  in  1897,  in  one  of  the  minor 
streets,  taking  the  place  of  wood.  The  fol- 
lowing figures  show  the  great  increase  of 
this  paving  in  Milan  in  recent  years:  1901. 
9.871  sq.  ft. ;  1904,  82.302  sq.  ft. ;  1906,  301,- 
349  sq.  ft.  The  asphalt  used  is  of  Italian 
preparation.  Trolley  tracks  on  asphalted 
streets  in  Milan  are  supported  on  either 
side  by  small  wooden  blocks,  measuring  2J4 
by  3  15-16  by  85^  ins.  These  blocks  save 
the  asphalt  greatly,  and  in  the  future  when 
trolley  tracks  are  laid  on  asphalted  streets 
in  Milan,  or  in  fact  in  all  Italy,  these 
blocks  will  be  used.  They  are  now  import- 
ed   from   one   Australian   firm. 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost 
articles  o  n  construction  work  not  properly  coming 
under  any  of  the  preceding  classifications. 


the  false  work  for  the  arch,  and  at  each 
corner  a  pile  for  a  fender,  making  in  all 
J2  to  42  piles  for  each  pier.  The  central 
piles  are  cut  off  about  2  ft.  below  mean  low 
Avater,  the  coffer-dam  is  lowered  over  them 
and  anchored  securely  to  the  bottom  by 
mtans  of  screw  jacks  fastened  to  the  four 
fender  piles  at  the  corner.  The  sand,  silt 
or  gravel  at  the  bottom  of  the  coffer-dam 


Florida  East  Coast  Railway—  Key  West 
Extension. 

BY   HOW.MID  ECLESTON,  C.   E.* 
IV — CONCRETE    CONSTRUCTION. 

Aside  from  the  viaduct  at  Long  Key 
there  has  been  no  noteworthy  concrete 
work  done  on  the  line,  a  central  pier  and 
two  abutments  at  Jewfish  Creek,  abutments 
for  25  ft.  bridges  at  Tavenier  Creek, 
Snake  Creek  and  Windley's  Passage,  and 
central  pier  and  abutments  for  Indian  Key 
drawbridge,  making  up  the  list  between 
Homestead  and  Long  Key.  Strange  as  it 
may  seem,  but  in  keeping  with  the  general 
plan  of  work,  no  mechanical  mixers  were 
used  at  any  of  these  places,  all  concrete 
being  mixed  by  hand  and  deposited  by 
wheelbarrows.  This  has,  of  course,  retard- 
ed the  work  considerably. 
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Fig.   1 — Standard   Pier. 

(Steel  reinforcing  shown  is  continued 
into  arciies.  Piles  with  cap  at  right  are 
tor  support  of  arch  faJsework.) 

Work  on  the  Long  Key  Viaduct  was 
begun  in  the  spring  of  1906  and  continued 
till  the  hurricane  of  Oct.  i8th  destroyed  a 
large  portion  of  the  plant  and  a  consider- 
able part  of  the  unfinished  work.  At  this 
time  there  were  eight  or  nine  piers  finish- 
ed, no  arches  had  been  set.  Little,  if  any- 
thing, was  done  on  the  viaduct  after  this 
storm  until  the  latter  part  of  November. 
when  the  work  of  setting  the  falsework 
for  arches  Nos.  3-4  4-5  and  5-6  was  begun. 
The  work  of  placing  the  concrete  for 
arches  was  begim  under  the  personal  direc- 
tion of  Mr.  W.  M.  Venable,  the  engineer 
in  charge.  Owing,  I  suppose,  to  a  lack  of 
experience  in  such  work,  quite  a  number 
of  pieces  of  timber  used  to  support  the 
steel  reinforcement  were  left  in  the  forms 
and  had  to  be  dug  out  or  plastered  over 
when  the  forms  were  removed.  I  do  not 
know  of  any  similar  blunders  being  made 
subsequently.  Work  has  progressed  stead- 
ily all  through  this  year,  on  both  piers  and 
arches,  most  of  the  time  a  double  gang 
has  been  used  and  the  work  continued  day 


Fig.  2 — Photograph  of  Concrete,  Long  Key  Viaduct. 

(The  conciete  was   nut  ;ill  like  this,   but    places    like    this    occur    frequently 
.    as  shown   in   Fig.  3. J 

and  night.     The  result  being  on  .\ugii5t  i, 

98  arches  and  116  piers  completed. 

In    constructing    this    viaduct,   groups   of 

piles    (yellow    pine)    18   to    28'  in   number, 

are  driven  at  proper  location  for  pier,  also 

there  are  driven  down  on  each  side  of  the 

pier    5    piles,    to   be   used    later   to   support 


is  then  pumped  out  and  the  concrete  seal 
deposited  in  the  bottom  of  the  coffer-dam. 
For  a  long  time  great  trouble  was  experi- 
enced in  getting  a  tight  seal ;  apparently 
there  was  no  one  in  charge  of  the  work 
who  had  a  thorough  knowledge  of  handling 
concrete,     .\gain   and   again   it  was   found. 


•Chattanooga,  Tenn. 


Fig.  3 — Photograph  of  Concrete,  Long   Key    Viaduct. 
(This    wMs    not    an    exceptionally     had     specimen.        Much      of     the 
when   tnicovered   showed   up  like   thi«. ) 
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when  an  attempt  to  pump  out  the  coffer- 
dam was  made,  that  the  seal  was  not  tight 
and  that  it  was  impossible  to  empty  the 
coffer-dam  on  sending  a  diver  down 
to  examine  the  bottom.  We  found 
in  places,  bushels  of  clean  gravel  where 
concrete  was  supposed  to  be.  In  many 
cases  several  attempts  were  made  be- 
fore a  tight  seal  was  secured.     The  cause 


Crete  could  be  discharged,  but  I  think  they 
were  never  furnished.  Alterations  were 
made  in  the  platform  that  supported  the 
hopper,  and  the  hopper  and  tubes  were  en- 
larged. Also,  instead  of  dumping  a  bucket- 
ful of  concrete  in  the  hopper  it  was  dump- 
ed on  the  platform  and  shoveled  into  the 
nopper  by  hand.  This  has  given  better  re- 
sults, but  of  course  there  has  to  be  a  time, 
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Fig.   A — Inside    View    of   Viaduct   after   Concrete   Had   Been   Surfaced. 

(This    gives    an    idea    of    tlie    di-stance    tlie      concrete      fell.        It     left      the 
bucket    on    a    level    with    top    of    parapet   wall.) 


of  this  trouble  was  the  ignorant  handling 
of  a  very  simple  apparatus,  which  consisted 
of  a  hopper  and  two  pieces  of  lo-in.  dia- 
meter sheet  iron  pipe,  the  lower  piece  slip- 
ping over  the  upper  one,  so  that  it  could 
be  raised  or  lowered  at  will. 

When  the  work  of  sealing  began,  this 
tube  was  lowered  to  the  bottom  of  the 
coffer-dara,  and  the  concrete  when  dropped 
by  a  bucket  into  the  hopper,  the  tube  being 
full  of  water,  had,  of  course,  to  pass 
through  10  ft.  or  more  of  water  before 
reaching  the  bottom,  the  distance  growing 
less  as  the  tube  filled  up.  The  gravel  could 
hardly  fail  to  be  well  washed  by  this 
process.  When  the  tube  was  full  it  was 
raised  slightly  and  moved  about  so  as  to 
let  the  concrete  escape  at  the  bottom. 
Through  ignorance  of  the  workmen,  who 
were  common  laborers,  the  tube  was  often 
lifted  so  high  or  moved  so  far  as  to  empty 
itself,  and,  of  course,  the  washing  process 
was  repeated.  A  tremie,  having  a  gate  at 
the  bottom  was  suggested  to  the  engineer 
in  charge  and  finally  permission  was  given 
to  build  one  of  wood  as  a  trial.  This  was 
clumsy  and  heavy,  but  it  gave  better  re- 
sults. Being  made  of  2-in.  stuff,  it  dis- 
placed a  good  deal  of  water  and  when  raised 
to  discharge  the  concrete,  a  strong  suction 
was  caused,  making  it  impossible  to  deposit 
the  concrete  as  quietly  as  desired.  A  req- 
uisition was  then  made  on  the  construc- 
ing  engineer  for  some  steel  tremies  of 
suitable  size  to  lower  among  the  piles,  with 
doors   on    the   bottom    by    which   the   con- 


at  least  once  in  the  construction  of  each 
pier,  when  the  concerte  is  shoveled  into 
the  tubes  when  full  of  water ;  if  this  lot  of 
washed  gravel  is  spread  over  the  bottom,  it 
may  be  entirely  covered  up  by  the  2  ft. 
of  concrete  used  for  the  seal,  but  this  ar- 
rangement for  depositing  concrete  under 
water  is  not  reliable. 
After  three  or  four  days  the  coffer-dam 


signed  this  work,  to  deposit  the  concrete 
in  the  piers  through  a  tube,  but  he  re- 
signed before  this  part  was  started,  and 
his  plan  was  not  carried  out.  Figure  i 
shows  what  a  mass  of  steel  rods  the  con- 
crete was  compelled  to  pass  through.  The 
concrete  in  the  seals  was  a  1 :2 :4  gravel 
mixture,  after  coming  from  the  mixer  it 
was  placed  on  the  deck  of  a  barge  and 
allowed  to  set  from  one-half  to  one  hour 
before  being  lowered  into  the  water.  The 
concrete  used  for  the  piers  was  a  1:15/2:4 
gravel  mixture.  A  medium  wet  mixture 
was  specified  but  the  concrete  turned  out 
varied  greatly  and  was  generally  too  dry 
to  settle  around  the  reinforcement  proper- 
ly; very  little  attention  was  given  to  thor- 
oughly tamping  the  concrete.  Sea  water 
was  used  in  the  pier  work  and,  I  believe, 
finally  on  all  the  work. 

.A.fter  the  coffer-dam  and  piers  form  had 
been  removed,  the  arch  falsework  was 
placed  on  the  piles  provided  for  this  pur- 
pose, the  spandrel  wall  forms  erected,  and 
the  reinforcing  steel  wired  in  place.  The 
concrete  was  mixed  pn  the  work  barge 
which  floated  alongside,  and  was  hoisted  in 
a  clam  shell  bucket  from  deck  of  barge  to 
top  of  viaduct.  The  inside  of  the  forms 
being  so  full  of  timber  bracing  and  steel 
reinforcement  that  it  was  impossible  to 
lower  the  bucket  into  the  form,  the  con- 
crete was  dropped  from  the  level  of  para- 
pet to  the  bottom  of  the  forms,  the  mass 
of  it,  at  the  haunches  and  on  top  of  the 
piers,  falling  18  to  20  ft.  or  more.  Of 
course  this  would  tend  to  separate  the  ag- 
gregates even  if  there  were  no  obstructions, 
and  when  falling  through  such  a  mass  of 
timbers  and  steel  rods  the  condition  of 
the  concrete  must  inevitably  have  been  as 
shown  in  Figs.  2  and  3. 

It  was  intended  that  a  wet  mixture 
should  be  used  in  the     arch  work,  but  as 


Fig.  5 — Barge  and  Pump  Outfit  Used  for   Moving  and  Setting  Arch  False  Work. 


is  pumped  out  and  the  pier  form  set  up 
inside,  twisted  steel  bars  are  wired  in  place 
and  the  concrete  dropped  in  to  sift  itself 
down  through  the  reinforcement  and  piles, 
these  making  a  "riddle"  which  tends  large- 
ly to  separate  the  aggregates.  It  was  the 
intention  of  Mr.  Geo.  P.  Carver,  who  de- 


the  forms  had  not  been  made  tight  there 
was  a  great  amount  of  leakage  and  the 
mixture  was  ordered  changed  to  a  medium 
dry  one,  which,  of  course,  could  not  be 
properly  tamped  around  the  steel  rein- 
forcement, situated  as  it  was  at  the  bottom 
of  such  a  mass  of  timber  braces.    By  keep- 
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ing  masons  constantly  at  work  the  concrete 
was  faced  up  and  made  to  look  as  shown 
by  Fig.  4,  but  when  the  molds  were  first 
taken  off  it  was  pretty  tough  looking  work. 

When  the  concrete  in  an  arch  has  stood 
long  enough,  a  derrick  barge  is  floated 
alongside  and  the  sections  of  the  spandrel 
form  are  taken  down  and  laid  on  the 
barge.  Next  a  barge,  with  pumping  barge 
attached,  as  shown  in  Fig.  s.  is  floated 
under  the  arch,  and,  after  blocking  has 
been  placed  so  as  to  support  the  arch 
falsework,  a  sufficient  amount  of  water  is 
pumped  out  of  the  barge  to  raise  it  so  as 
to  take  the  weight  of  the  falsework  off 
from  the  supports  on  each  side  of  the 
piers.  When  this  has  been  done,  and  the 
supporting  wedges  removed,  water  is  let 
into  the  hold  of  the  barge  'till  it  sinks  suf- 
ficiently to  allow  the  falsework  to  clear  the 
concrete,  the  barge  is  then  towed  to  where 
the  next  arch  is  to  be  placed,  pumped  out 
so  as  to  raise  the  arch  falsework  sufficient- 
ly to  place  it  on  the  timbers  intended  for 
its  support,  and  then  adjusted  to  exact 
height  by  means  of  oak  wedges. 

When  the  arch  falsework  has  been  set 
properly,  the  derrick  barge  loaded  with 
sections  of  spandrel  forms  is  towed  along- 
side, the  forms  set  up  and  securely  braced. 

The  work  on  this  viaduct  has  gone  very 
slowly,  and  the  entire  situation  there  has 
been  most  unfortunate.  From  the  very 
first  there  has  been  such  a  conflict  of  auth- 
ority as  to  militate  seriously  against  any 
satisfactory  results,  and  since  the  set-back 
which  the  work  received  from  the  hurri- 
cane there  has  been  such  an  incessant  de- 
mand for  haste,  that  the  quality  of  the 
work  has  been  sacrificed  for  quantity,  a 
thing  which  should  never  be  permitted  in 
concrete  construction. 


Methods    and    Cost    of    Constructing 

Hurdles  for  Closing  Breaks  in 

River  Bank. 

BY    F.    Y.    PARKER.* 

An  upstream  extension  of  the  bank  pro- 
tection at  Sawyer  Bend,  St.  Louis,  Mo., 
was  made  in  the  fall  of  1905  under  the  plan 


one-fourth  of  a  mile  from  the  bank  and 
parallel  to  the  river  at  this  place  is  a  small 
stream,  Maline  Creek.  Between  the  creek 
and  the  protective  work  the  Chicago,  Bur- 
lington &  Quincy  Ry.  passes  on  an  embank- 
ment that  has  a  single  opening  through  it — 
a  roadway  opposite  the  new  work.  The 
night  before  the  work  was  to  have  been 
commenced  an  overbank  flood  from  the 
creek  poured  down  the  road  and  over  the 
river  bank,  forming  a  number  of  serrated 
pockets,  varying  in  width  from  50  ft.  to  200 
ft.,  in  length  from  25  ft.  to  350  ft.  and  in 
depth  from  10  ft.  to  15  ft.  A  bar  was  also 
formed  extending  50  ft.  from  the  mouth  of 
tlie  pocket  to  be  described  into  the  channel. 

To  insure  the  safety  of  the  protection,  in 
front  of  the  serrations,  the  five  largest 
pockets  were  closed  by  hurdles  as  shown 
by  the  accompanying  cut.  Across  the 
mouth  of  each  pocket  a  single  row  of  31-ft. 
piles  was  jetted  14  ft.  into  the  ground, 
stringers  were  hung  and  stone  dikes  4  ft 
high  were  placed  along  the  hurdle  lines. 

Operations  were  begun  by  mooring  a 
steam  pile  driver  and  a  barge  of  piles  op- 
posite a  pocket.  A  pile  was  prepared  on 
the  barge  for  jetting  by  sharpening  its  butt 
to  an  obtuse  point;  the  log  chain  was  then 
attached  and  by  means  of  the  pile  line  and 
suitable  tackle  the  pile  was  dragged  to  its 
position  on  the  hurdle  line  marked  by  a 
shallow  hole.  Guy  lines  were  now  at- 
tached and  the  pile  was  up-ended.  This 
operation  was  repeated  for  each  pile. 

The  nozzle  of  the  jet  pipe  was  placed  in 
the  hole  and  the  pipe  held  against  the  pile : 
jetting  was  now  begun  and  at  the  same 
time  both  pile  and  pipe  were  moved  slowly 
to  and  fro  to  facilitate  settlement. 

The  jet  pump  was  a  No.  12  Hooker,  16- 
in.  stroke  and  55  strokes  per  minute.  It 
was  placed  in  the  cabin  of  the  driver  and 
securely  bolted  to  the  deck.  A  2^-in.  gas 
pipe  connected  to  the  discharge,  passed  un- 
der the  crab  machinery  to  the  foot  of  the 
ladder,  where  30-ft.  sections  of  six-ply  rub- 
ber hose  were  connected  to  it.  The  jet  pipe 
with  2-ft.  nozzle  and  i-in.  vent  was  con- 
nected to  the  hose  by  a  T. 


Materials : 

Nails    $    2.50 

Spikes    2.CX) 

Wire    2.20 

Lumber 14.02 

Piles  235.46 

Stone   101.25 

Miscellaneous    materials 1.80 

Total    $359-23 

Supplies,  etc. : 

Coal    $  3.15 

Subsistence    42.32 

Total    $45-47 

Labor: 
I     foreman.     12     days,     at     $75     per 
month    $  30.00 

1  engine   man,    12   days,   at   $60  per 
month    24.00 

5  boatmen,  12  days,  at  $35  per  month     70.00 

2  laborers,  14  days,  at  $1.12 31.00 

Total    $155-00 

Grand  total $5597° 

The  two  laborers  were  employed  all  the 
time  placing  stone  in  the  dikes ;  they  placed 
156  cu.  yds.  at  a  cost  of  $31,  or  of  20  cts. 
per  cubic  yard.  The  other  labor  was  divid- 
ed as  follows : 

7  men,  10  days,  sinking  piles $103.30 

7  men,  15^2  days,  hanging  stringers..     15.49 
7  men  Yz  day  constructing  curtains. .       5.16 

The  cost  of  sinking  piles  was  thus  $1.70 
per  pile;  adding  the  cost  of  pile  $235.46-^61 
=$3.86  we  get  the  cost  of  piles  in  place  as 
$5.56.  The  cost  of  hanging  the  stringers 
was  $i5.49-i-i5=$i  about  per  stringer.  The 
1,700  sq.  ft.  of  curtain  cost  $5.16-^1.700=0.3 
ct.  per  square  foot. 

The  time  represents  the  actual  time 
worked  in  days  of  8  hours,  and  the  cost  of 
labor  is  for  this  time  alone  and  does  not  in- 
clude two  Sundays.  No  time  was  lost  on 
account  of  rain  or  accidents. 

.'\n  examination  of  the  work  in  1907. 
shows  the  hurdles,  curtains  and  dikes  to  be 
in  excellent  condition,  with  a  fill  in  the 
pockets  of  over  4  ft. 


View  Showing   Arrangement   of   Hurdles  for  Closing   Break   In   River   Bank. 


of  improving  the  Mississippi  River  between 
the  Ohio  and   Missouri   rivers.     Less  than 


•U.   S.  Assistant  Engineer.   Custom  House. 
St.   Louis.  Mo. 


In  this  work  61  piles  were  jetted,  15 
stringers  were  hung,  185  cu.  yds.  of  stone 
placed  and  1,700  sq.  ft.  of  curtains  built. 
The  cost  of  the  work  was  as  follows : 


The  total  production  of  silver  in  the 
United  States  during  1906  is  estimated  at 
56,517,900  fine  ounces,  of  a  commercial 
value  of  $38,256400. 


Xovember  6,   1907. 
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Methods  and  Costs;   Some   Old;    Some 

New. 
Protective  Paint.  —  The  following 
formulas  for  asphalt  paint  were  given  in 
the  report  of  the  Committee  on  Pre- 
servatives for  Wood  and  Metal  at  the 
recent  convention  of  the  Association  of 
Railway  Superintendents  or  Bridges  and 
Buildings : 

Asphalt   Paint    No.    1. 

12  lbs.   "C"  asphaltuni. 

22  lbs.  rosin. 

2  gals,  boiled  linseed  oil. 

2  gals,  turpentine. 

10  gals.  63°  benzine  or  gasoline. 

Melt  asphaltum  and  rosin  at  400°  F. 
Keep  at  this  temperature;  after  foaming 
ceases,  add  oil  gradually,  stirring  after 
oil  is  added.  Dravi^  fire  and  cool  down  to 
200°  F.  and  add  turpentine  and  benzine. 
Asphalt   Paint   No.   2. 

25  lbs.  "C"  asphaltum. 

2yz  lbs.  rosin. 

6  pints   boiled  linseed  oil. 

6  pints  63°  gasoline. 

Mix  same  as  No.  1.  If  you  don't  care 
for  quick  drying  qualities,  use  engine 
distillate  instead  of  63°  gasoline.  Where 
a  dip  is  to  be  used,  use  "D"  asphaltum 
at  350°  F.  The  formulas  are  stated  to 
have  been  used  on  the  Pacific  Coast,  to 
some  extent,  both  on  wood  and  metal, 
with  fairly  good  results. 

Lowering  Timber  Into  a  Caisson. — In 
the  construction  of  wing  walls  for  a 
dock  a  floating  caisson  was  used  in  the 
sawing  off  of  the  piles  and  in  the  plac- 
ing of  the  caps  and  grillage  timbers. 
In  taking  the  pile  caps  and  grillage  tim- 
bers into  the  working  chamber,  a  tim- 
ber lowering  arrangement  was  used. 
This  consisted  of  a  pair  of  vertical 
ways  attached  to  the  side  of  the  caisson 
and  extending  down  to  the  cutting  edge 
of  the  working  chamber.  A  sprocket 
wheel  was  placed  at  the  top  and  bottom 
of  each  of  these  ways  and  a  link-belt 
sprocket  chain  operated  on  each  verti- 
cal pair  of  sprockets.  The  chains  were 
7  ft.  apart  and  a  bracket  was  attached 
to  each  chain  at  the  same  level,  the 
horizontal  arms  of  the  brackets  being 
placed  down.  The  brackets  were  fitted 
with  a  pair  of  small  spikes  to  prevent 
the  timber  from  slipping.  When  the 
chain  was  moved  the  brackets  were 
lowered  and  the  timber  submerged,  and 
as  the  brackets  passed  around  the  lower 
sprocket  wheel,  they  delivered  the  tim- 
ber under  the  cutting  edge  of  the 
caisson  into  the  working  chamber.  In 
this  way  the  timbers  used  in  the  under- 
water work  could  be  taken  into  the 
chamber  in  7  ft.  to  28  ft.  lengths,  and 
all  difficulty  of  passing  them  through 
the  locks  was  avoided.  The  vertical 
timber  ways  were  placed  out  a  little 
from  the  side  of  the  caisson  so  that 
proper  adjustment  of  the   sprockets   and 


chains  at  the  bottom  along  the  cutting 
edge   could   be   secured. 

Securing  Working  Faces  in  a  Quarry 
by  Air  Pressure. — Compressed  air  has 
been  used  to  good  advantage  in  quarry 
work  in  securing  working  faces.  In 
the  case  in  mind  the  quarry  was  lo- 
cated on  a  hill,  sloping  at  a  slight  angle, 
and  consisted  of  a  solid  homogeneous 
mass  of  moderately  hard  granite,  which 
split  readily  on  a  straight  line  in  al- 
most any  direction,  and  showed  no  bed 
planes  or  ledges.  By  means  of  air  pres- 
sure large  sheets  of  the  granite  were 
separated  from  the  mass  and  then 
broken  up  for  various  purposes.  In 
separating  these  planes  a  drill  hole  2  or 
3  ins.  in  diameter  was  sunk  to  a  depth 
of  6  or  8  ft.,  depending  on  the  thickness 
of  the  desired  stone.  The  bottom  of 
this  drill  hole  was  then  sprung  with  a 
half  stick  of  dynamite,  after  which  a 
handful  of  black  powder  was  exploded 
in  the  pocket,  starting  a  horizontal 
cleavage  crack  across  its  greater  diam- 
eter. This  was  followed  by  still  more 
charges  of  increasing  quantity  until  the 
line  of  cleavage  had  been  extended  to  a 
radius  of  about  100  ft.  in  all  directions. 
It  usually  took  about  two  or  three 
weeks'  time  to  extend  the  line  of  cleav- 
age to  this  point  by  means  of  powder. 
After  the  cleavage  had  been  extended 
to  a  radius  of  about  100  ft.,  a  pipe  with 
a  globe  valve  was  cemented  into  the 
drill  hole  and  connected  to  an  air  com- 
pressor. Air  at  a  pressure  of  70  or  80 
lbs.  was  then  turned  on,  care 
being  taken  to  admit  the  pressure  grad- 
ually so  that  cleavage  would  not  be 
brought  abruptly  to  the  surface,  .^.s 
the  air  was  admitted  into  the  drill  hole 
it  gradually  extended  the  line  of  cleav- 
age until  it  came  to  the  surface  at  the 
slope  of  the  hill.  K  sheet  of  several 
acres  in  extent,  having  an  approximately 
horizontal  bed  plane,  has  been  separated 
in  this  way,  the  line  of  cleavage  being 
extended  to  a  radius  of  225  ft.  in  about 
half  an  hour  by  air  pressure. 

Placing  Concrete  Blocks  in  a  Break- 
water.— In  making  repairs  to  a  break- 
water large  blocks  of  concrete  were 
used  to  replace  the  old  granite  courses. 
The  breakwater  consisted  of  a  huge 
mound  of  large  and  small  rubble  sur- 
mounted by  a  superstructure  of  coursed 
and  rubble  masonry.  The  five  lower 
courses  of  the  superstructure  consisted 
of  granite  blocks  backed  by  concrete 
blocks.  A  storm  caused  a  cavity  35  ft. 
long  by  6  ft.  high  and  6  ft.  deep  in  the 
third  and  fourth  granite  courses,  and 
this  cavity  was  filled  in  by  six  concrete 
blocks  of  the  section  shown  in  the  cut, 
the  two  end  blocks  being  cast  with 
right  and  left-handed  shoulders  re- 
spectively, in  order  to  break  joints  with 
the  old  remaining  granite  courses.  The 
concrete  blocks  weighed  12  tons  and 
were    made    of    1    part   Portland    cement 


mortar  to  8  parts  of  sand  and  rubble, 
and  faced  with  hand  spoils.  They  were 
cast  with  a  square  indent,  about  2  ins. 
deep,  in  the  lower  bed  joint,  which, 
when  filled  with  Portland  cement  mor- 
tar, passed  from  above  low  water 
through  the  vertical  hole  left  by  the 
portable  lewis  bar,  becomes  set  to  the 
old  course  below.  A  square  channel 
was  also  left  along  the  top  in  which  old 
rails  extending  from  block  to  block 
were  placed;  V-shaped  vertical  indents 
were  also  provided  on  each  side.  The 
plant  used  in  placing  the  blocks  con- 
sisted of  a  5-ton  steam  crane  with  a 
long  jib,  a  12-ton  steam  crane  and  a 
guide  suspended  from  the  coping  of  the 
wall  to  prevent  the  blocks  catching  in 
the  steppings  of  the  masonry  in  their 
descent.  The  balance  weight  shown  in 
the  cut,  which  also  shows  section  of  the 
concrete  blocks,  was  used  to  get  the 
blocks  into  position  in  the  wall.  This 
balance  weight  consisted  of  a  beam, 
about  10  ft.  long,  formed  of  old  rails 
and  square  iron  bars,  having  a  small 
iron  platform  at  one  end,  of  which  a 
>j-ton  weight  w-as  secured,  and  at  the 
other  end  a  flat  bar,  about  3  ft.  long, 
working  on  a  center  in  a  pair  of  stout 
jaws,  to  which  was  attached  a  short 
chain  with  a  stout  iron  hook.  A  wooden 
cross-beam  also  butted  against  the  foot 
of  the  block  and  was  held  in  position 
by  two  flat  iron  struts  attached  to  the 
main  beam.  The  iron  hook  was  placed 
in  the  square  indent  at  the  toe  of  the 
battered  face  of  the  block,  and  the 
swinging  bar,  to  which  it  was  attached. 
was  secured  by  a  chain  and  link  to  the 
top   of   an    iron   rail   placed   vertically   in 
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Balance  Weight. 

the  hole  left  by  the  lifting  lewis  bar. 
The  wooden  block  was  butted  against 
the  face  of  the  blocks,  and  the  whole 
lifted  by  the  12-ton  crane  attached  to 
the  large  link  at  the  top  of  the  swinging 
bar,  and  swung  into  position.  The  S- 
ton  crane  with  the  long  jib  assisted  by 
controlling  the  chains  by  which  the 
actual  balance  weight  at  the  end  was 
raised  or  lowered. 


Tanks  made  of  reinforced  concrete  and 
lined  with  pieces  of  glass  12  by  24  centi- 
meters cemented  together  arc  in  general 
use  among  the  merchants  of  Algiers  for 
holding  wine,  oil  and  alcohol.  The  capac- 
ity of  the  tanks  in  general  use  ranges  from 
500  to  5,000  hectoliters. 
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LETTERS  TO  THE  EDITORS. 


Macadam  Road  Construction  in  Massa- 
chusetts. 

Sirs:  The  article*  on  macadam  roads  by 
Mr.  A.  L.  Valentine  leads  nic  to  describe 
the  methods  used  by  one  of  the  successful 
contractors  in  Massachusetts. 

If  the  road  is  nearly  level  a  beginning 
is  made  1,000  feet  from  the  crusher;  if 
hilly  then  at  the  top  of  hill  nearest  1,000 
feet  from, the  crusher. 

The  road  is  then  finished  towards  the 
crusher,  so  at  no  time  do  the  teams  pull 
through  more  than  1,000  feet  of  unfinished 
road  and  the  roller  is  beyond  them  and  out 
of  the  way. 

On  completion,  the  road  is  then  started 
2,000  feet  away :  then  3.000  feet  away,  and 
so  on,  working  towards  the  crusher  in 
each  case. 

By  this  method  loads  varying  from  three 
to  four  tons  are  conveyed  easily  and  every 
load  acts  as  a  roller  so  that  when  the  last 
ton  o£  stone  is  on  the  road,  the  roUing  is 
done  except  a  few  feet  in  the  last  section. 

By  compelling  the  teamsters  to  keep  to 
the  right  one  day,  to  the  left  the  ne.xt  day, 
and  so  on,  the  road  does  not  rut,  but  soon 
is  consolidated  all  over.     In  the  last  thir- 
teen  years,   where   a   road   has   been   built 
this    way,    I   have   not    known    of    a    case 
where    the    macadam   has    "picked    up"   or 
where   a   contractor  has   been   required   to 
rcroll  a  section  built  in  this  manner. 
Yours  truly, 
D.  H.  Winslow, 
Resident  Engineer  Massachusetts  Highway 

Commission. 

Dorchester,  Mass. 


Voids  in  Rock  Blasted  Under  Water. 

Sirs :  In  Dredge  Section  2  of  the  Ash- 
tabula Dock  Extension,  Lake  Shore  & 
Michigan  Southern  Ry.,  which'  has  just 
been  finished  by  the  Lake  Erie  Dredging 
Co.  of  Buffalo,  the  rock  dredged  was  paid 
for  by  place  measurement,  there  being  62.- 
869  cu.  yds.  of  rock  so  measured  in  this 
section.  This  was  determined  by  careful 
soundings  taken  6  ft.  apart  on  ranges  which 
were  parallel  lines  spaced  6  ft.  apart,  both 
before  and  after  dredging.  The  material 
dredged  was  shale  rock  which  had  been 
drilled  and  blasted,  and  which,  after  being 
dumped  into  scows,  averaged  about  25  lbs. 
per  piece,  in  size. 

Payments  were  made  monthly  and  it 
was  found  impracticable  to  make  place 
measurements  each  month  on  account  of 
the  large  amount  of  floating  plant  engaged 
on  the  dock  extension,  which  was  in  the 
way,  and  the  often  rough  condition  of 
Lake  Erie.  It  was,  therefore,  decided  to 
measure  the  material  in  scows  and  take  a 
certain  percent  of  this  as  place  measure 
until  the  final  estimate  when  the  total 
amount  of  material  in  this  section  would 
be   determined   by  soundings  taken   before 


and  after  dredging.  The  sum  of  all  partial 
payments  previously  made  would  then  be 
subtraced  from  the  above  total,  giving  the 
amount  of  the  final  estimate. 

The  total  amount  dredged  as  measured 
in  scows  was  103,537  cu.  yds.  The  amount 
of  voids  in  the  rock  was  therefore,  100  — 
(62,869  +  103.537)  or  39.3  per  cent.  Ex- 
cavation was  paid  for  6  ins.  below  the  re- 
quired grade  and  no  excavation  was  found 
by  the  soundings  to  have  been  carried  be- 
low this  level,  which  was  21.5  ft.  below  laki- 
level. 

.'\  large  amount  of  this  material  was 
used  below  water  for  filling  the  cribs  form; 
ing  the  sub-structure  of  the  docks  and  it 
was  found  to  pack  down  very  solidly. 
When  exposed  to  air,  however,  it  disinte- 
grates rapidly.  Yours  truly, 
E.  C.  Bo  wen,  Jr.,  Assistant  Engineer, 
L.  S.  &  M.  S.  Ry.  Co. 

.'\shtabula  Harbor,  O. 


The  Cost  of  the  Pinto   Pressure   Pipe 

Line   and    Day   Labor   Work    by 

the   U.    S.    Reclamation 

Service. 

Sirs: — In  the  issue  for  September  18 
of  "Engineering  Contracting"  occurs  an 
editorial  regarding  force  account  and  con- 
tract work  by  the  Reclamation  Service, 
which  contains  some  very  good  advicg,  and 
the    friendly  tone   of   which   is   greitly   ap- 


Labor  cost  on  such  work  is  necessarily  very 
high,  as  might  be  inferred  from  the  char- 
acter of  the  work  and,  according  to  your 
own  standard,  as  proved  by  the  bids  of  con- 
tractors. On  six  different  structures  of 
this  character  bids  have  been  received  by 
the  Reclamation  Service  within  the  past 
fourteen  months.  In  every  case  the  Gov- 
ernment was  to  furnish  steel  for  reinforce- 
ment and  cement,  so  that  the  prices  bid 
are  directly  comparable  with  the  price  of 
$5.98  above  quoted.  The  bids  received 
are  as   follows: 

Williston  project,  .\ugust  30,  1906 — the 
cmly  bid  received— was  $13  per  cu.  yd. 

Buford-Trenton  project,  March  5,  1907 
—$11.50. 

Sun  River  project,  .'Vpril  3,  1907 — the 
only  bid  received,  was  $27.50  per  cu.  yd. 

Belle  Fourche  project,  April  10,  1907 — 
the  only  bid  received  was  $19.50. 

Belle  Fourche  project.  June   10,   1907: 

Schedule  i;  $13.50,  $16.00.  $17.00. 

Schedule  2;  $16.00,  $16.50,  $18.00. 

Reinforced  concrete  pipe  for  obvious  rea- 
sons may  be  considered  the  most  difficult 
tjTJe  of  this  class  of  construction,  but  to 
show  that  these  high  bids  are  not  confined 
to  this  t\pe,  and  further,  that  thin  walls 
of  reinforced  concrete  always  cost  much 
more  than  massive  walls  of  concrete,  I 
beg  to  quote  the  bids  received  by  the 
Reclamation  Ser\ice  for  plain  and  reinforc- 
ed concrete : 


State. 

Project. 

Date.                     Features. 

Unit. 

Quantity. 

Plain. 

Reinforced. 

Neb 

N.  Dakota 

North  Platte 

Buford-Trenton. . 

Belle  Fourche.... 
Shoshone 

6-2-07 

Structures.  Sch.  2 

c.y. 
c.  y. 
c.y. 

c.  y. 

c.  y. 

235 
260 
110 
40 
200 

1100 

$12.90 
9.00 

{16.50 

N.  Dakota. 

S.Dakota.. 
Wyoming. . 

3-5-07 

4-10-07 
8-23-06 

Canal  structures 

Weirs,  Culverts 

Structures,  Garland 
Canal.  Sch.  3 

13.00 
22.00 
15.00J 

X  In  addition  to  this  price  a  bid  of  3  cents  per  pound  was  submitted  for  placing  the  steel. 


•E^gtneerlng-ContractlnB.    Oct.    2.    1907. 


predated.  The  first  paragraph,  however, 
contains  some  statements  and  deductions 
which  indicate  an  erroneous  impression  re- 
garding the  work  carried  on  by  day  labor 
in  the  Reclamation  Service.  For  instance, 
you  say : 

"The  work  is  proving  no  exception  to 
the  general  rule  that  it  costs  the  govern- 
ment far  more  than  it  would  cost  the  con- 
tractor to  build  a  structure." 

In  proof  of  which  reference  is  made  to 
the 

"Extremely  high  cost  of  the  reinforced 
pipe  in  .'\rizona  by  the  forces  of  the  Rec- 
lamation Service." 

The  labor  cost  of  $5.98  per  cu.  yd.  for 
the  reinforced  concrete  pipe  is  cited  as 
proof  of  the  above  conclusions.  The  con- 
clusions are  hardly  justified  by  the  data, 
for  the  labor  cost  on  that  kind  of  work  is 
really  a  remarkable  piece  of  first-class  and 
very  cheap  construction.  The  walls  of  the 
pressure  pipe  are  very  thin,  requiring  very 
difficult  and  delicate  building  and  handling 
of  forms  and  difficult  tamping  and  contain 
much      complicated      steel      reinforcement. 


In  addition  to  this  price  a  bid  of  3  cents 
per  pound  was  submitted  for  placing  the 
steel. 

Conditions  on  the  Salt  River  project 
regarding  labor  and  difficulty  of  access  are 
fully  as  unfavorable  as  any  of  the  above 
projects,  and  more  so  than  some. 

If  any  reliable  contractor  will  agree  to 
do  this  class  of  work  as  cheaply  as  the 
Reclamation  Service  does  it,  plus  a  rea- 
sonable profit,  the  only  requirement  is  that 
he  shall  submit  a  bid. 

The  Reclamation  Service  has  undertaken 
work  by  day  labor  only  when  forced  to, 
either  by  the  failure  of  the  contractors, 
failure  to  secure  reasonable  bids  from  reli- 
able firms  or  some  peculiar  circumstance 
which  forbids  doing  the  work  by  contract. 
The  method  of  letting  small  contracts  sug- 
gested in  your  editorial  has  been  success- 
fully tried  in  various  places  and  large  num- 
bers of  small  contractors  are  now  doing 
excavation  work  in  Nebraska,  South  Da- 
kota, Washington,  Oregon  and  other  locali- 
ties. The  class  of  men  who  take  sub- 
contracts  from   large  firms  are   sometimes 
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very  efficient  and  desirable  contractors,  but 
find  difficulty  in  meeting  the  requirements 
of  the  statute  that  they  shall  give  a  bond, 
which  is  not  required  when  they  take  a 
sub-contract.  Furthermore.  contractors 
usually  advance  the  funds  and  supplies  with 
which  the  sub-contractor  carries  on  his 
work,  which  of  course,  could  not  be  legally 
done  by  the  government. 

I  personally  feel  entirely  certain  that  no 
engineer  in  the  Reclamation  Service  is 
guilty  of  the  implication  in  the  last  para- 
graph of  your  editorial  of  attempting  to 
acquire   experience   at  his   client's   expense. 

Within  the  past  few  years,  few,  if  any, 
eastern  contractors  have  been  willing  to 
bid  on  western  work  on  account  of  plenty 
of  profitable  work  nearer  home.  The  ac- 
tivity of  railway  extension,  power  construc- 
tion, and  the  destruction  of  San  Francisco 
have  offered  lucrative  emplovment  to  all  of 
the  regular  large  western  contractors  ?o 
that  few  bids  could  be  received  from  such 
firms.  Consequently,  many  inexperienced 
men  have  entered  the  contracting  field,  but 
even  these  recent  bids  are  very  few  and 
very  high.  The  cases  are  numerous  in  the 
Reclamation  Service  where,  on  small  con- 
tracts, high  bids  have  been  rejected  and 
the  work  done  by  day  labor  from  20  to  35 
per  cent  less  than  the  lowest  bid. 
Very  truly  yours, 

Arthur  P.  Davis, 
Chief  Engineer  U.   S. 
Reclamation    Service,    Washington.    D.    C. 

Oct.  22,   1907. 

[Editorial  comment  upon  our  corre- 
spondent's letter  will  be  found  elsewhere. 
—Editor.] 


The  Sweeping  of  Factories,  Warehouses 
and  Other  Large  Floor  Areas. 
The  old  hand  broom  is  still  used  in  the 
sweeping  of  rough  board  floors,  as  well  as 
smooth  floors,  in  spite  of  the  fact  that  a 
mechanical  sweeper  does  the  work  in  far 
less  time  and  without  raising  dust.  The 
sweeping  of  large  exposition  buildings, 
such  as  those  at  St.  Louis  and  at  James- 
town, causes  such  a  great  expense  when 
done  with  an  ordinary  broom  that  the  use 
of  a  mechanical  sweeper  becomes  almost 
imperative.  The  Jamestown  Exposition 
buildings  are  being  swept  by  a«-  machine 
that  was  also  used  successfully  on  the  60 
St.  Louis  Exposition  buildings  and  sur- 
rounding grounds.  The  machine  sweeps  a 
space  30  inches  wide,  as  fast  as  the  opera- 
tor can  walk.  The  dust  and  debris  are 
picked  up  by  a  rotating  broom  and  deposit- 
ed in  a  dust  receptacle,  and,  in  this  man- 
ner, one  man  easily  does  the  work  of  four 
men  using  brooms.  This  mechanical 
sweeper  for  floors,  streets,  etc.,  is  made  by 
J.  S.  Baron.  127  Franklin  street,  New 
York  Citv. 


Engineers'  Contracts  and  Specifications 
from  a  Contractor's  Point  of  View.* 

BY    JAMES    W.    ROLUNS,    JR.f 

(Discussion  continued  from  Oct.  30  issue.) 

Mr.  Charles  R.  Gow :  It  is  probably  no 
exaggeration  to  say  that  this  disposition  to, 
in  a  sense,  take  advantage  of  the  contractor 
by  the  shrewd  wording  of  the  text  and 
skillful  evasion  of  responsibility  has  been 
the  cause  of  more  dishonesty  on  the  part 
of  contractors  than  any  other  single  rea- 
son. 

How  often  we  have  heard  our  engineer 
friends  condemn,  with  righteous  indigna- 
tion, the  habit  of  the  contractor  who 
studies  the  contract  and  specification  for 
some  loophole  or  omission  through  which 
he  may  legitimately  claim  additional  com- 
pensation or  relief  from  onerous  require- 
ments. How  often  also  have  we  seen  the 
same  engineer,  when  he  discovers  that  he 
has  failed  to  foresee  and  provide  for  some 
contingency  which  has  arisen,  take  refuge 
behind  some  blanket  clause,  which  never 
contemplated  this  particular  contingency 
when  it  was  written.  Are  not  the  two 
traits  identical?  The  contractor  seeks  to 
safeguard  his  pocketbook  and  the  engineer 
his  reputation  as  a  farseeing  and  shrewd 
official. 

I  agree  with  Mr.  Rollins  that  the  great- 
est absurdity  that  exists  in  present-day 
contracts,  from  the  standpoint  of  fair  play, 
is  the  clause  making  the  engineer  sole  ar- 
bitrator in  cases  of  dispute. 

Not  only  are  we  obliged  to  accept  the 
engineer  as  referee,  but  in  addition  must 
agree  that  our  methods,  men  and  materials 
will  be  acceptable  to  him,  and  that  he  shall 
finally  decide  whether  or  not  we  are  enti- 
tled to  any  compensation,  and  if  so,  what 
amount.  Can  you  not  imagine  that  under 
these  conditions  the  personality  of  the  en- 
gineer will  enter  largely  into  our  estimates 
of  costs?  Some  engineers  we  do  not  care 
to  work  for  under  any  circumstances. 

As  to  the  specifying  by  the  engineer  of 
the  detailed  methods  of  operations,  my 
opinion  is  entirely  in  accord  with  that  of 
Mr.  Rollins.  I  fully  believe  any  unbiased 
individual  will  admit  that  the  average  con- 
tractor is  a  far  better  judge  of  the  proper 
methods  to  obtain  desired  results  than  is 
the  average  engineer,  yet  a  majority  of  the 
engineers  seem  impressed  with  the  idea 
that  their  technical  knowledge  entitles  them 
to  the  privilege  of  directing  the  contractor 
in  the  management  of  the  details  of  his 
business. 

As  an  example,  I  was  once  consulted  by 
a  prominent  engineer  as  to  the  proper  pro- 
cedure in  a  matter  of  which  this  engineer 
had  no  previous  experience.  He  requested 
my  opinion  on  account  of  certain  successes 
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1  had  made  m  the  class  of  work  under  dis- 
cussion. Subsequently  he  embodied  in  his 
specification  the  general  metliod  outlined 
by  mc,  but  in  addition  also  his  own  con- 
ception of  the  detailed  manner  of  carrying 
on  the  work,  a  conception  which,  by  the 
way,  was  erroneous.  It  so  happened  that  I 
was  the  successful  bidder,  and  much  to  mjr 
surprise  and  disgust  was  obliged  to  follow 
out  his  ideas  in  spite  of  my  protest,  with 
extremely  unsatisfactory  results  both  to  the 
engineer  and  myself. 

.Vnother  habit  which  is  growing  among 
contract  writers  is  that  of  specifying  prices 
for  certain  items.  While  I  can  see  no  good 
reason  for  usurping  this  one  of  the  few 
contractors'  privileges,  there  would  be  no 
serious  objection  to  this  habit  if  the  engi- 
neer would  commit  himself  definitely  as  to 
the  probable  quantity  involved.  I  have 
never  known  an  engineer  to  specify  an 
excessive  price  for  any  of  these  items,  and 
usually  the  contractor  prays  that  there  may 
be  no  work  of  this  classification  if  he  must 
accept  the  price  set. 

On  a  certain  contract  executed  by  our 
firm,  a  price  of  $13  per  thousand  was  stip- 
ulated for  sheeting  left  in  place.  No  esti- 
mate was  given  of  the  probable  quantity 
to  be  used,  but  it  seemed  likely  that  the 
amount  would  be  inconsiderable.  On  the 
contrary,  there  were  150,000  board  ft.  so 
left  in  place,  costing  us  for  the  lumber 
alone  $22  per  thousand,  and  representing  a 
loss  to  us  of  $1,350  outside  the  labor  cost. 
A  protest  to  the  engineer  against  this  ar- 
bitrary allowance  on  so  large  an  amount 
was  met  by  the  argument  that  we  should 
have  taken  it  into  account  in  making  up 
our  bid;  but  how  could  it  be  considered  in 
the  bid  when  the  amount  to  be  used  was 
absolutely  unknown  ? 

Still  another  matter  which  oftentimes 
causes  unnecessary  annoyance  and  hardship 
to  the  contractor  is  the  tendency  of  engi- 
neers to  retain  all  of  the  contractor's 
money  that  their  consciences  will  allow. 
The  general  rule  appears  to  be,  "In  cases 
of  doubt,  hold  back  enough." 

First  we  are  required  to  furnish  a  bond 
of  from  20  to  50  per  cent  of  the  amount 
of  the  contract.  Next  a  reserve  is  retained 
of  from  15  to  25  per  cent  of  our  monthly 
estimate.  Before  the  allowed  estimate  be- 
comes payable  to  the  contractor,  from  one 
to  three  weeks'  additional  work  has  been 
completed  and  forms  an  additional  secu- 
rity to  the  owner. 

It  would  appear  to  an  ordinary  individ- 
ual that  the  above  items  would  amply  se- 
cure the  owner  against  any  breach  of  con- 
tract on  our  part.  The  average  engineer, 
however,  takes  a  different  view  of  the  mat- 
ter, his  idea  of  an  approximate  estimate 
being  one  that  is  well  on  the  side  of  safety, 
for  why  should  the  contractor  complain 
when  he  knows  that  he  is  to  receive  the 
remainder  upon  the  completion  of  his  con- 
tract some  months  hence?  Meanwhile  the 
contractor  must  pay  100  per  cent  of  his  pay 
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roll  every  Saturday  night,  and  if  his  mate- 
rial bills  remain  unpaid  after  thirty  days, 
the  various  credit  agencies  are  investigat- 
ing his  financial  condition. 

If  engineers  were  obliged  to  pay  6  per 
cent  interest  on  all  reesrves,  it  is  safe  to 
assume  that  they  would  soon  experience  a 
change  of  heart. 

Practically  all  of  the  evils  referred  to 
are  attributable  to  the  blanket  clauses  con- 
tained  in   our  contracts. 

Ill  conclusion,  I  would  suggest  that  when 
engineers,  as  a  body,  concede  that  the 
business  of  contracting  is  a  legitimate  and 
honorable  profession,  requiring  a  marked 
degree  of  ability,  knowledge  and  e,xpe- 
rience ;  when  they  are  ready  to  co-operate 
with  and  not  antagonize  the  contractor  who 
is  trying  to  fulfill  the  requirements  under 
trying  conditions ;  when  they  recognize  the 
fact  that  they  have  no  right  to  expect 
something  for  nothing,  and  when  they  are 
willing  to  deal  with  the  contractor  in  the 
same  spirit  of  fairness  and  charity  that 
they  would  with  their  grocer  or  other  deal- 
er at  home,  tlien,  and  not  until  then,  can 
we  expect  perfect  harmony  and  mutual  un- 
derstanding. 

Mr.  Edward  S.  Larned :  It  is  not  so 
much  the  specific  terms  of  the  specification 
as  it  is  who  is  going  to  interpret  the  same, 
and  in  my  experience  it  has  come  to  be 
largely  a  matter  of  personal  equation,  and 
if  this  was  more  generally  impressed  upon 
the  minds  of  engineers  and  their  clients 
they  would  see  the  full  significance  of  it. 
I  haven't  a  doubt  that  on  some  work  the 
cost  is  enhanced  from  10  to  15  per  cent  by 
reason  of  the  fact  that  certain  engineers 
are  going  to  direct  it.  Contractors  know 
by  previous  e.xperience  that  they  must  al- 
low at  least  that  much  margin  to  cover  the 
exacting  requirements  of  the  engineer  di- 
recting the  work.  It  is  not  that  such  engi- 
neer directs  the  work.  It  is  not  that 
such  engineers  get,  perhaps,  a  better  qual- 
ity of  w'ork,  but  it  is  because  they  are,  in 
the  minds  of  contractors,  unreasonable  in 
their  requirements. 

Another  feature  of  engineering  control 
which  is  of  very  great  importance  to  the 
contractor  is  that  of  the  function  of  the 
directing  engineer  or  the  inspector.  Now 
on  some  work  it  has  been  found  that  in- 
spectors who  were  intrusted  with  the  pass- 
ing upon  the  quality  of  materials  and 
workmanship  do  not  stop  with  that,  but  in 
their  zeal  and  interest  they  go  further. 
They  attempt  to  direct  the  work.  In  other 
words,  if  the  contractor  is  a  man  who  is 
disposed  to  resist  the  dictation  of  that  sort 
of  an  inspector,  he  may,  under  some  condi- 
tions, claim  that  it  is  interference,  and 
under  the  strict  interpretation  of  the  mean- 
ing of  the  act,  the  inspector  is  interfering. 
And  in  just  so  far  as  he  does  that  he  is 
doing  the  contractor  a  very  great  injustice. 
The  contractor,  on  the  other  hand,  realizes 
that  it  is  policy  for  him  to  be  reasonable, 
amiable    and     willing,    and    he    oftentimes 


does  things  that  he  knows  are  causing  him 
a  very  serious  loss  in  the  performance  of 
the  work,  but  he  does  it  as  a  mat- 
ter of  policy.  Things  arc  very  much 
better  now  than  in  times  past.  Chief 
engineers  have  come  to  appreciate  that 
they  must  look  after  their  engineering 
assistants  a  little  bit  more  closely,  and  that 
is  a  feature  I  would  like  to  call  attention 
to.  Oftentimes  contractors  are  not  so  much 
afraid  of  the  interpretation  of  the  engineer 
who  draws  the  specification,  or  the  man 
who  is  really  in  charge  of  the  work,  as 
they  are  of  the  assistant  who  is  put  in  con- 
trol of  the  work.  Oftentiines  the  chief  en- 
gineer is  far  removed  from  the  source  of 
the  trouble.  He  may  be  fifty  miles  or  even 
much  further  away,  and  it  takes  a  long 
time  to  bring  in  a  question  of  arbitration. 
A  contractor  is  reluctant  to  rjsort  to  that. 
He  knows  it  is  policy  for  him  to  conform 
in  every  way  to  the  desires  of  the  assistant 
in  charge  of  the  work,  and  naturally  re- 
frains from  reporting  to  the  chief  engineer 
that  he  thinks  things  are  being  done  that 
to  him  are  an  injustice.  This  is  a  very 
important  feature.  And  in  connection  with 
that  I  have  often  seen  the  importance  of 
having  a  more  intimate  association  between 
the  chief  and  his  engineering  assistants.  It 
would  be  a  very  helpful  thing  if  chief  engi- 
neers could  bring  their  assistants  together 
at  stated  intervals  and  have  an  exchange  of 
ideas,  a  sort  of  question-box  proposition, 
and  let  the  young  engineers  or  inspectors, 
who  are  the  men  directly  in  charge  of  the 
work,  bring  up  questions  of  doubt  or  in 
dispute  so  the  chief  may  discuss  and  ex- 
plain the  same,  and  in  this  way  educate 
and  broaden  the  men  intrusted  with  the 
carrying  out  of  his  ideas.  In  the  advertise- 
ment, and  in  the  contract  itself,  the  engi- 
neer distinctly  reserves  to  himself  the  right 
to  award  the  contract  to  the  contractor 
who  will  best  serve  the  interests  of  the 
other  party.  If  a  contractor  is  notoriously 
dishonest  or  untrustworthy,  even  though  he 
be  able  to  furnish  bonds,  there  is  no  reason 
why  the  engineer  should  award  him  that 
contract.  He  would  simply  be  inviting 
trouble.  He  should  exclude  that  man's 
bid.  Why  does  any  reputable  contractor 
make  a  reputation  for  himself?  That  is  his 
capital,  and  if  by  so  doing  he  can  get  con- 
tracts at  a  better  price,  he  is  entitled  to 
them.  There  is  no  profit  to  an  engineer  or 
a  corporation  or  an  individual  in  having 
disreputable  contractors  do  work. 

When  contractors  willfully  speculate  in 
their  bid  prices  and  then  depend  on  their 
ability  to  deceive  the  engineer  or  his  non- 
enforcement  of  the  specification,  they  de- 
serve all  the  trouble,  expense  and  loss  they 
sometimes  suffer.  Mutual  confidence,  well 
justified,  spells  success  to  both  engineer  and 
contractor  as  a  rule ;  if  the  engineer  be 
narrow,  mean  and  impolitic,  he  will  find 
some  contractors  able  and  ready  to  go  him 
one  better,  and  it  is  well  for  this  engineer 
to  remember  that  it  is  a  case  of  one  man 


or  at  best  a  few  men  against  an  organiza- 
tion. 

Mr.  G.  T.  Sampson:  It  appears  to  me, 
gentlemen,  that  the  remarks  of  the  con- 
tractors in  this  case  have  been  offered  as 
criticisms  of  the  existing  state  of  affairs, 
without  suggesting  any  remedy.  Certainly 
the  blanket  conditions  of  the  specifications 
are  drawn  very  arbitrarily,  but  it  is  neces- 
sary that  the  engineer  in  charge  of  the 
work  should  be  upheld  in  his  position  and 
he  should  be  recognized  as  the  ruling  au- 
thority in  order  that  the  work  may  be 
properly  executed.  His  duty  is  in  the  na- 
ture of  that  of  a  military  officer.  He 
stands  in  the  attitude  of  a  military 
oflScer,  and  further  than  that,  he  stands  as 
an  agent  or  steward  of  the  owner — the  man 
who  provides  the  money  to  pay  for  the 
work  to  be  done.  The  whole  subject  rests 
upon  the  fundamental  idea  of  money  and 
profit,  as  the  contract  and  specifications  are 
prepared  to  define  just  what  work  is  to  be 
performed  and  material  furnished  for  a 
given  amount  of  money.  A  contractor  goes 
to  the  bank,  writes  his  note  perhaps  in  the 
ordinary  course  of  business,  and  he  knows 
very  well  that  he  has  got  to  pay  the  inter- 
est on  that  note.  He  knows  that  the  banker 
is  going  to  hold  him  right  up  to  the  full 
terms  and  conditions  of  that  note,  and  that 
money  put  out  at  interest  throughout  the 
entire  world  demands  just  such  returns  and 
just  such  complete  fulfillment.  He  takes 
such  things  as  a  matter  of  course  and  not 
to  be  changed.  The  contract  for  material 
and  workmanship  when  signed  is  some- 
thing of  the  same  nature.  Why  should  its 
conditions  be  considered  less  binding  than 
the  obligation  of  the  banker's  note?  When 
the  contract  and  specifications  are  executed 
the  engineer  is  just  as  much  bound  by 
these  conditions  as  the  contractor  himself, 
in  that  he  stands  as  the  agent  and  steward 
of  the  owner  to  see  that  the  work  is  prop- 
erly executed  and  the  conditions  fulfilled. 
These  blanket  conditions  and  general  terms 
of  the  contract  stand,  we  may  say,  some- 
what in  the  light  of  the  blue  laws  on  the 
statute  books — conditions  and  precedents 
brought  down  from  years  away  back.  It 
may  be  that  they  are  proper ;  it  may  be 
that  they  are  unnecessarj'.  Their  need 
cannot  be  foretold  before  the  prosecution 
of  the  work  except  on  general  principles. 
They  are  there  as  police  regulations — in 
case  of  need  to  uphold  the  authority  of  the 
engineer.  They  have  all  been  brought  into 
this  form  which  is  in  use  to-day  by  ex- 
igencies in  the  past  in  which  they  have 
been  found  to  be  necessary.  They  are 
proved.  They  are  the  accumulation  of  the 
wisdom  of  many  different  men.  It  is  a 
legal  protection,  and  the  law  is  determined 
in  its  judgments  largely  by  precedent.  I 
think  engineers  as  a  rule  are  held  by  the 
community  at  large  and  by  all  those  who 
are  acquainted  with  them  to  be  men  who 
are  fair  and  just  and  honest,  as  much  so, 
perhaps,  as  any  other  branch  or  set  of  pro- 
fessional men.     Their  training,  their  study. 
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the  solution  of  the  problems  which  come  to 
them,  teach  them  to  be  honest.  They  know 
they  won't  get  good  results  unless  they  ad- 
here to  the  calculations  on  which  their 
work  is  based.  The  engineer  who  designs 
a  piece  of  work,  if  experienced  and  compe- 
tent, knows  best  what  is  intended  to  be 
done ;  he  knows  the  features  of  greatest 
importance :  he  knows  those  which  are  of 
lesser  importance.  Then  let  not  the  con- 
tractor, after  accepting  work  under  a  speci- 
fication, assume  to  vary  from  its  conditions 
except  by  consent  of  the  engineer  and  his 
employer.  Man,  however,  is  not  infallible 
by  any  means,  whether  he  is  an  engineer  or 
a  contractor.  Some  errors  are  sure  to 
show  up,  and  a  properly  worded  contract 
should  have  a  provision  as  a  fair  remedy 
for  the  same.  It  is  a  rule  in  business  which 
can  safely  be  adopted,  I  think,  that  the 
man  who  holds  the  purse  strings  is  bound 
to  get  the  worth  of  his  money  when  he 
spends  it,  if  he  can.  The  contractor  who 
quarrels  with  the  engineer  who  is  fair  and 
honest  and  reasonable  is  putting  himself  in 
a  wrong  position. 

(To   be   concluded.) 


Flexible  Steel  Armored  Hose  for 
Steam  Service. 
Every  user  of  steam  hose,  especially  in 
connection  with  steam  drills,  knows  to 
what  hard  service  the  hose  is  subjected. 
The  quality  of  the  hose  has  been  im- 
proved and  various  coverings  have  been 
tried  on  it,  yet  the  life  of  the  best  hose  is 
comparatively  short.  Beside  the  heat  and 
pressure  on  the  inside,  the  outside  of  the 
hose  is  dragged  through  water  and  over 
sharp  rocks  and  tools  and  other  hea\y 
articles  are  dropped  on  it.  It  is  little  won- 
der that  hose  is  used  up  quickly.     To  pro- 


tect  the  hose  from  this  rough  usage  and 
lengthen  its  life,  the  flexible-armored  hose 
has  been  perfected. 

The  small  cut  shows  its  construction. 
The  steam  hose  is  completely  incased  in  a 
steel  armor.  This  armor  fits  so  snugly  to 
the  hose  that  the  hose  merely  acts  as  a 
packing,  all  the  stress  being  taken  care 
of  by  the  steel.  It  is  stated  that  a  l-in. 
3-pIy  hose  has  withstood  a  hydraulic  pres- 
sure of  2.000  lbs.  If  the  hose  breaks  the 
armor  still  holds  it  together,  so  the  hose 
can  continue  to  be  used  until  an  oppor- 
tunity arises  for  it  to  be  repaired.  The 
hose  is  perfectly  flexible  and  can  be  read- 
ily handled  by  the  drillmen.  It  is  adapted 
for   either   steam   or  air. 

The  flexible  armored  hose  is  manufac- 
tured by  the  Spragiie  Electric  Co..  527  W. 
34th  St.,  New  York,  who  issue  a  bulletin 
descriptive  of  the  hose  and  its  uses. 


The   Cost   of   Erecting   a    Blacksmith 
Shop,  Barn  and  Telegraph  Office. 

We  give  in  this  issue  the  detailed  cost  of 
erecting  a  blacksmith  shop,  a  telegraph  of- 
fice and  a  barn  for  railroad  purposes.  The 
work  was  done  by  day  labor.  A  summary 
of  costs  is  given  to  allow  of  a  comparison 
with  other  cheap  structures,  the  cost  of 
which  we  have  given  in  this  series  of 
articles.*  It  will  be  noticed  that  the  price 
of  lumber  is  very  low. 

Blacksmith  shop,  20x30  ft.;  area  600 
sq.  ft. 

Weight :  Pounds. 

2.120  ft.  B.  M.  at  3.300  lbs 6,996 

4^  M  shingles  at  150 675 

Hardware     35 

Total,   4   tons 7,706 

Lumber : 

320  ft.  B.  M.  at  $8.00 $2.56 

1.800  ft.  B.  M.  second  hand  at  $4....  7.20 

2,120  ft.  B.  M.,  total  at  $4.60  (av.)..$9.76 

4-A    M.    shingles,   at  $1.65 7.43 

Hardware: 

20  lbs.  8d  nails,  at  $2.10 $0.42 

5  lbs.  2od  nails,  at  $2.00 10 

10  lbs  3d  nails,  at  $2.45 25 

Total     $0.77 

Labor : 

Superintendence     $  4.80 

Carpenter.  10.4  days,  at  $2.10 21.82 

Total     $26.62 

SUMM.ARY. 

Per 
Totals.  Cent 
Materials : 

2.120  ft.  B.  M.  at  $4.60 5  9.76    21.4 

4' 2  M.  shingles,  at  $1.65 7.43     16.7 

Hardware     77       i.g 

Total    materials $17.96    40.0 

Labor     $26.62    6.00 

Grand  total  materials  and    labor. $44.^8  loo.o 

Cost'    Per 
sq.  ft.     Cent., 

Materials    $0,030    40.0 

Labor     0.044    60.0 

Total     $0,074  loo.o 

The  low  cost  of  materials  for  this  build- 
ing is  explained  by  the  fact  that  six- 
sevenths  of  it  was  second-hand  material. 
The  building  had  no  floor,  and  no  studs 
were  used  in  the  sides.  The  cost  per  M. 
ft.  B.  M.  for  the  labor  on  the  lumber  was 
$12.55- 

Hay  barn,   20x35   ft. ;   area  700  sq.  ft. 

Weight :  Pounds. 

6.794  ft.  B.  M.,  3.300  lbs 22.420 

7  M.   shingles,    150....... 1,050 

Hardware,  paint,  etc 475 

Total.  12  toil-  .  .23.945 

Lumber : 

2.585   ft.  B.  M..   at  $7.50 $19.39 

1,613   ft.  R.  M.,  at  $8.00 12.90 

496    ft.  B.  M.,   at   $12.00 5.95 

2.000  ft.  B.  M..  at  $8.00 16.00 

100  ft.  B  M..  at  $17.00 1.70 

6.794  ft.  B.  M..  total  at  $823  (av.)     $5501 

7  M.  shingles,  at  $1.35 $  0  45 

Millwork : 

2  window   sash,   at   $0.75  150 
Hardware: 

200  lbs.  2od  nails,  at  $3.55 7.10 

200  lbs.   lod  nails,  at  $3.55 7.10 

20  lbs.  3d  nails,  at  $3.95 79 

3  lbs.  8d  nails 15 

3    lbs.    3d    nails 12 

•See  Englneerinp-Contractiner  '^us  2R. 
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2  pair  10-in.  strap  hinge.^ 32 

36     i}^-in.    screws 07 

1  8-in.    hasp 07 

2  8-in.  bar  locks 34 

No.     10    screws 01 

Total  .  .$16.07 

Paint : 
5  gals,  outside  body  paint,  at  $0.75 ... $3.75 
2^2  gals,  oil,  at  $0.58 1.45 

Total     $5.20 

Labor : 
Engineering     $     .80 

Building  hay  barn : 
Foreman,  4  days,  at  $85  per  month.  .  .$10.95 

Carpenter,   20   days,   at   $2.50 50.00 

Carpenter,  6  days,  at  $2.25 13.50 

Helpers,  5  days,  at  $1.75 7.00 

Total     $81.45 

Moving   material    from    barn,    helper, 

I  day,  at  $1.75 $  1.75 

Cutting  door  in  back  and  placing  it, 

carpenter.    I    day,    at   $2.50 2.50 

Painting  barn : 

Carpenter,    i    day,   at   $2.50 $2.50 

Bridgeman,  2  days,  at  $2.25 4.50 

Total     $  7.00 

Total    labor    $9350 

Tools    $  4.98 

SUMM.XRV. 

Per 
Totals.  Cent. 
Materials: 

6,794  ft.  B.   M.,  at  $8.23 $5594  30.0 

7  M.  shmgles,  at  $1.35 9.45    5.1 

Millwork     1.50    0.8 

Hardware     16.07    8.6 

Paint 5.20    2.7 

Total  materials   S88.16  47.2 

Labor : 

Engineering     $      .80  0.5 

Building    81.45  43-6 

Moving   lumber,    etc 1.75  0.9 

Cutting   door    in    back.                     j^t  1.3 

Painting     ;.oo  3.7 

Total    labor    $  93.50     50.0 

Total  materials  and  labor.  .  181.66  97.2 
Tools     4  gS      2.8 

Grand   total    $186.64  lOO.o 

Cost     Per 
sq.  ft.  Cent. 

Materials     $0,126    47.2 

Labor     O.133     50.0 

Tools     0.007      2.8 

Total     $0,266  loo.o 

The  ,cost  of  labor  per  M  ft.  B.  M.  of 
lumber  used  was  $13.76. 

Telegraph  office,  12x12  ft.;  area  I44sq.  ft. 

Weight :  Pounds. 

2.332  ft.  B.  M.,  at  3.300  lbs 7,69s 

2   ^I.   shingles,  at    150  lbs 300 

Hardware,    etc. . .  ■. 150 

Total.    4  tons                                   ...  .8,145 

Lumber: 

1S5  ft.  B.  M.,  at  $1200 S  2.22 

230  ft.  B.  M.,  at  $15.00 3.45 

340  ft.  B.   M..  at  $16  50 5.61 

431  ft.  B.  M.,  at  $15.00 6.47 

243   ft.   B.  M..   at  $1200. . .                   2.91 

7i  ft.  B.  M  ,.at  $26.00 2.03 

200  ft.  B.  M.,  at  $20.00 4.00 

630  ft.  B    M..  at  $30.00 18.90 

2,332  ft.  B.  M.  total,  at  $1955  fav.) .  .$45.59 

2  M.    shingles,   at  $3.50  $7.00 

Mill  work : 

3  window  sashes  ...  3.28 
Hardware : 

75  lbs.  tar   paper    $i-52 

I  pair  strap  hinges 20 
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Screws    "4 

I    rim    liook    30 

6    lbs.   6<1    nails i8 

5  ll)s.  8d  nails   (linisliing) 3i 

\o  lbs.  4(1  nails 3° 


30    lbs.     lod    nails. 


$369 


Total     

Labor: 
Foreman.  3  days,  at  $80  per  month..?  7  74 
Carpenter.    II   days,   at  $2.50 27.50 

Total    $35-24 

SUMM.\RY. 

Per 
Totals.  Cent. 
.Materials : 

J, ^32  ft.   B.   M.,  at  $19-55 $4559    48-O 

2 "  M.   shingles,  at  $3.50 7-0O      7.3 

Millwork     328      3-5 

Hardware    3-69      3-9 


I'otal    materials    $59-56    62.7 

Labor    35-24    37-3 

Grand    total     $94-8o  loo.o 

Cost     Per 
sq.  ft.  Cent. 

Materials     $0,413     62.7 

Labor   0245    37-3 


$0,658  lOO.O 
The  cost  per  M  ft.  B.  M.  of  Inmber  used 
for  labor  on  the  office  was  $15.11.  This 
Iniilding  had  a  floor  in  it  and  a  ceiling, 
hence  the  cost  per  sq.  ft.  of  area,  and  the 
cost  per  M  ft.  of  lumber  used  would  be 
liigher   than  in  the  other  two  buildings. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and 
state  that  you  saw  the  catalog  mentioned 
ui  Engineering-Contracting.  If  you  are  in 
the  market  for  tools,  machinery  or  supplies 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  0434.  Material  Hoists.  Wallace-  Lin- 
desmlth   Hoist   Co..   Los  Angeles.   Cal. 

A  compact  portable  hoist  for  hoisting  con- 
crete, lumber,  etc.,  to  the  various  stories  of 
building  work  is  described  and  illustrated 
in  this  pamphlet.  A  skip  or  carriage  runs 
on  two  vertical  guides  or  tracks  of  T- 
bars.  being  operated  by  -wire  cable  from 
engine  on  the  ground  to  head  sheaves. 
The  skip  for  concrete  work  is  arranged  to 
dump  automatically  at  any  point  along  the 
tracks.  Drawings  and  descriptive  text  ex- 
plain clearly  the  construction,  method  of 
erection  and  method  of  operation  of  the 
hoist.  There  are  also  records  of  work  done. 
The  device  is  one  that  building  contractors 
will  do  well  to  investigate.  The  company 
also  makes  hoisting  engines,  gas  engine 
and  electric  motor  hoists  and  concrete 
carts. 

No.  043."i.  Mechanical  Filters.  The  New 
York  Continental  Jewell  Filtration  Co..  New 
York    and    Chicago. 

This  company  manufactures  Alters  and 
installs  nitration  plants  of  the  New  York. 
Continental.  Jewell,  Hyatt.  Warren.  Ameri- 
can, National  and  Blessing  types  and  this 
pamphlet  gives  illustrations  and  descriptions 
of  construction,  tables  of  sizes,  capacities. 
weights,  etc..  and  records  of  chemical  and 
bacteriological   tests. 

No.  nv,n.  Electric  Devices  and  IVIachin- 
ery  for  Naval  Use.  The  Cutler-Hammer 
Mfg.    Co.,    Milwaukee,    Wis. 

This  pamphlet  should  prove  useful  to  any- 
one who  sells  electric  motors  or  motor 
driven  machinery  for  naval  use.  The  com- 
pany named  has  made  a  special  study  of 
Navy  Department  requirements  and  In  the 
booklet  just  issued  full  descriptions,  illus- 
trations, dimension  diagrams  and  shipping 
weights  arc  given  on  starting  panels,  speed 
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rcgtihitlng  panels,  machine  tool  controllers, 
resistances,  circuit  breaker  panels,  etc.  In 
the  preface  attention  is  called  to  the  fact 
th.Tt  navy  specifications  preclude  in  nearly 
all  Instances  the  use  of  ordinary  controll- 
ing panels  and,  furthermore,  tliat  apparatirs 
acceptable  for  use  in  navy  yards  will  not 
always  be  acceptable  If  sui>plled  for  use  on 
shipboard.  How  to  select  the  proper  piece 
of  apparatus  In  each  case  is  fully  exiilalned. 
and  In  addition  to  numerous  Illustrations  of 
electric  controlling  appliances  conforming  to 
Bureau  of  Construction  and  Repair  and 
Bureau  of  Equipment  specllicatlons.  the 
booklet  includes  several  views  of  battleships 
eiiulpped    with    Cutler-Hammer    Control. 

No.  0437.  Lifting  Magnets.  Cutler-Ham- 
mer  Clutch    Co.,    Milwaukee,    Wis. 

In  addition  to  the  fact  that  it  gives  a 
really  good  idea  of  the  construction,  opera- 
tion and  use  of  lifting  magnets  this  pam- 
phlet is  an  excellent  example  of  trade  pam- 
phlet work.  The  pamphlet  contains  a  num- 
Iter  of  full  page  Illustrations  showing  lift- 
ing magnets  handling  pig  iron,  steel  stamp- 
ings, castings,  scrap  and  other  material,  to- 
gether with  diagrams,  data  on  current  con- 
sumption, and  information  on  lifting  capac- 
ity of  magnets.  A  new  cable  take-up  de- 
vice is  also  pictured  and  described  and 
reference  is  made  to  the  Cutler-Hammer 
system  of  control  by  which  the  sti-ong  in- 
drrctive  reaction,  or  "kick"  which  occurs 
when  the  circuit  is  suddenly  opened  on  a 
magnet  coil,  is  automatically  shunted  to  a 
discharge  resistance,  thus  protecting  voltage 
outside  of  the  coil  itself. 

No.  n43,S.  Quick  Unloading  Car  Chutes. 
Quick  Unloading  Car  Chute  Co.,  Birming- 
ham.   Ala. 

The  device  described  and  illustr-ated  in 
this  pamphlet  should  be  investigated  by 
contractors  having  to  unload  bulk  material 
like  broken  stone',  gravel,  sand,  coal  and 
slag  from  cars  into  wagons.  It  consists  of 
a  chute  which  can  be  hung  by  brackets  to 
the  side  of  the  car  and  which  is  loaded  by 
shovelers  between  trips  of  the  wagon.  Two 
chutes  are  generally  used,  one  at  each  end 
of  the  car,  and  together  they  give  a  wagon- 
load.  By  pulling  a  lever  the  driver  dumps 
each  chutefui  into  the  wagon,  thus  taking 
only  about  a  minute  to. load  his  team  and 
get  away.  The  chute  is  adjustable  to  any 
car  and  its  construction  and  oi^eiatinn  are 
fully   described   in    the   pamijhlet. 

No.  0439.  Wrought  Iron  and  Wire  Mesh 
Fences.  Anchor  Post  Iron  Works.  New 
York,    N.    Y. 

This  is  a  neatly  printed  and  illustrated 
pamphlet  discussing  the  design  and  use  of 
wr-ought  iron  and  wire  mesh  fences  for 
estates,  cemeteries,  poultry  and  game  en- 
closures, paddocks,  etc.  Many  of  the  struc- 
tures shown  are  from  work  done  after  the 
designs  of  prominent  architects  and  artists 
.and  show  excellently  the  artistic  -svork  that 
can   be  done   in   the  way  of  metal   fencing. 

No.  0440.  Calculating  Machines.  W'.  A. 
Morschhauser,  1  Madison  Ave.,  New  York, 
N.    Y. 

The  calculating  machine  illustr-ated  and 
described  in  this  pamphlet  is  designed  for 
working  out  any  calculation  that  can  be 
made  by  addition,  subtraction,  multiplica- 
tion and  division.  It  is  stated  to  be  the 
only  calculating  machine  that  requires  but 
one  turn  of  the  crank  for  such  figures  in 
the  multiplier  or  quotient.  The  machine  is 
illustrated  and  described  and  brief  dir-ec- 
tions  are  given  for  various  operations  to 
demonstrate    its    simplicity. 

No.  0441.  Box  Electric  Drills.  Box  Elec- 
tric Drill  Co..   New   York,   N.   Y. 

This  bulletin  shows  sectional  dr-awings  of 
box  electric  drills  and  describes  their  con- 
struction and  operation.  An  interesting  com- 
parison of  efficiency  is  made  with  com- 
pressed   air   drills. 

No.  0442.  Kennon's  Teredo-Proof  Paint. 
The  Teredo-Proof  Paint  Co..  New  York. 
N.    Y. 

This  pamphlet  gives  records  of  experi- 
ences and  of  tests,  with  argument,  to  prove 
that  the  special  paint  named  is  an  abso- 
lute protection  for  wood  against  marine 
liorers.  white  ants  and  other  wood  destroy- 
ing insects  and  also  a  protection  against 
rapid  decay.  Tlie  text  is  well  written  and 
the  pamphlet  may  be  read  with  advantage 
by  anyone  having  wooden  structures  to 
giiard  against   teredo. 

No.  0443.  Hoisting  Engines.  Monlghans 
Machine    Works.    Chicago.    111. 

This  firm  manufactures  a  full  line  of 
hoisting  engines  for  mining,  quarrying,  pile 
driving,  bridge  erection,  building  and  gen- 
eral conti'acting  work  and  also  special 
hoisting  stunts  for  any  purpose.  This  pam- 
phlet illustrates  and  briefly  describes  each 
pattern  of  engine  with  tables  of  dimensions, 
weights,   etc. 

No.  0444.  Gas  and  Oil  Engines.  I<"linch- 
bauBh  Mfg.   Co..  York.  Pa. 
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The  engines  illustrated  and  described  In 
this  pamphlet  are  designed  to  use  either 
gas,  gasoline,  kerosene  or  alcohol  and  are 
confidently  claimed  to  operate  well  with 
either  of  these  fuels.  Of  the  several  ma- 
chines made,  the  special  hoisting  engines 
and  the  traction  engines  arc  of  particular 
Interest  to  contractors.  Both  machines  arc 
adequately  described  and  should  be  Investi- 
gated by  our  readers. 

No.  0445.  Concrete  Brick.  The  Composite 
Brick   &  Roofing   Tile   Co..    Baltimore,   Md. 

The  concrete  brick  described  in  this  circu- 
lar Is  shaped  like  a  block  letter  U:  the  two 
uprights  being  8  ins.  long  and  2  ins.  thick 
and  the  bottom  of  the  U  being  the  thick- 
ness of  the  wall.  The  bricks  are  laid  In 
the  wall  with  the  arms  extending  to  the 
right  in  one  course  and  to  the  left  In  the 
next  course  so  that  a  clear  hollow  wall  Is 
had  from  top  to  bottom  and  end  to  end. 
The  circular  describes  the  composition  of 
and  the  method  of  molding  the  brick  and 
Illustrates   their  use  in  wall  construction. 


Personals. 

Mr.  Glen  D.  Holmes  has  been  appointed 
Chief  Engineer  in  charge  of  the  projected 
intercepting  sewer   work   in   Syracuse.    N.    Y. 

Mr.  O.  F.  Purnell  has  been  made  District 
Manager  of  the  office  recently  opened  at 
Deadwood.  S.  Dak.,  by  Allis-Chalmers  Co., 
Milwaukee,   Wis. 

Mr.  Edward  DeForest  Candee,  of  495 
Eighth  Ave.,  Brooklyn.  N.  Y.,  has  been  ap- 
pointed Assistant  Commissioner  of  Public 
Works   for  the   Borough  of  Brooklyn. 

Mr.  B.  F.  Robinson,  Assistant  Engineer  of 
Track  of  the  Buffalo.  Rochester  &  Pittsburg 
Ry.,  has  been  appointed  acting  Chief  En- 
gineer to  succeeed  Mr,  J.  M.  Floesch,  re- 
signed. 

Mr.  William  C.  Shaw,  Jr..  has  been  ap- 
pointed Chief  Engineer  of  the  Georgia. 
Southern  &  Florida  Ry..  with  headquarters 
at  Macon,  Ga.  He  succeeds  Mr.  G.  B.  Her- 
rington,   resigned. 

Mr.  Oscar  F.  Lackey,  Harbor  Engineer 
and  President  of  the  Harbor  Board  of  Balti- 
more, Md.,  sailed  from  that  city  Nov.  2. 
for  Europe,  where  he  will  make  a  study  of 
European    dock    systems. 

Mr.  Jacob  G.  Rubenstein,  heretofore  com- 
puter in  the  Bureau  of  Public  Works, 
Queens  Borough,  has  been  transferred  to  a 
similar  position  with  the  Board  of  Aque- 
duct Commissioners.    New  York  City. 

Mr.  B.  M.  Hall.  M.  Am.  Soc.  C.  E..  N. 
Am.  Inst.  M.  E.,  of  Atlanta.  Ga.,  left  that 
city  Nov.  4,  for  Mexico  where  he  will  be 
during  the  inonth  of  November,  making 
mine   examinations  in   the   State  of  Oaxaca. 

Mr.  H.  Russell,  heretofore  Supervisor  of 
the  Maryland  Division  of  tlie  Pennsylvania 
14.  R.,  has  been  appointed  Assistant  Engi- 
neer of  the  Allegheny  Division  at  Pittsburg, 
Pa.,  to  succeed  Mr.  J.  R.  McGraw.  fur- 
loughed. 

Mr.  Robert  Lindenthal  for  the  past  few 
years  Manager  of  Arthur  Koppel  Co..  at  66 
Broad  St..  New  York,  has  i-esigned  his  po- 
sition with  that  concern  and  will  go  to 
Berlin,  Germany,  where  he  will  open  offices 
as  a  representative  of  American  manufac- 
turers. 

Dr.  Samuel  Fortier.  Irrigation  Engineer 
at  Berkeley,  Cal.,  in  the  office  of  Experi- 
ment Stations,  U.  S.  Department  of  Agri- 
culture, has  been  promoted  to  the  position 
of  Chief  of  Irrigation  Investigation  and  Mr. 
C.  G.  Elliott,  heretofore  Chief  Drairrage  En- 
gineer, office  of  Experiment  Stations,  U.  S. 
Department  of  Agriculture,  has  been  made 
Chief  of  Drainage  Investigations. 

Mr.  Henry  B.  Seaman,  for  some  time 
past  Consulting  Engineer  to  the  Bridge  De- 
partment of  New  York  City,  has  been  ap- 
pointed Chief  Engineer  for  the  Public  Serv- 
ice Commission  of  the  New  York  State  for 
the  counties  of  New  York.  Kings.  Queens 
and  Rii-hmond.  He  succeeds  Mr.  George  S. 
Rice  who  will  remain  in  the  service  of  the 
Commission  as  Assistant  Engineer  in  charge 
of  construction.  Mr.  Seaman  entered  the 
Engineering  Department  of  the  Erie  R.  R.. 
soon  after  his  graduation  from  Swathmore 
College.  He  was  with  this  road  three  years, 
leaving  to  take  a  position  on  Kings  County 
Elevated  line  in  Brooklyn.  N.  Y.  He  then 
became  connected  with  the  Bridge  Depart- 
ment of  the  Pennsylvania  R.  R.,  and  later 
was  engaged  for  three  years  as  Principal 
Assistant  Engineer  with  Wilson  Bros.,  of 
Philadelphia.  He  then  returned  to  the 
Erie  R.  R.  and  for  two  years  was  Bridge 
Engineer,  leaving  to  go  with  the  New  York, 
New  Haven  &  Hartford  R.  R.  Subsequent- 
ly he  was  in  charge  of  the  engineering  work 
for  the  sub-contractor  for  the  4th  ave.  sec- 
tion  of  the   New   York   Subway. 
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We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable. 


BIDS  ASKED. 
Bridges, 


Nov. 

6. 

Nov. 

6. 

Nuv. 

fi. 

Nov. 

1. 

Nov. 

S. 

Nov. 

s. 

Nov. 

s. 

Nov. 

s. 

Nov. 

s. 

Nov. 

i). 

Nov. 

D. 

Nov. 

[>. 

Nov. 

10. 

Nov. 

1,S. 

Nov. 

11. 

Nov. 

12. 

Nov. 

12. 

Nov. 

l.'i, 

Nov. 

l.S, 

Nov. 

1.-1. 

Nov. 

20. 

Nov. 

29. 

Nov. 

29. 

Feb. 

13. 

Muncie,    Ind Oct.  23 

Paoli,  Ind Oct.  30 

Thief    River    Falls.    Minn.. Nov.  6 

.Mauch  Chunk,   Pa Oct.  30 

Washington,    Pa Oct.  23 

Cincinnati,     O Oct.  23 

P.edding,     Cal Oct  23 

Carman,    Man Oct.  30 

Cincinnati,    O Nov.  6 

Richmond,    Ind Oct.  23 

Richmond,     Va Nov.  6 

Des    Moines,    la Nov.  6 

Erie,  Kan Oct.  30 

Glendive,    Mont Oct.  2 

Wharton,     Tex Oct.  30 

Troy,    O Oct.  16 

Hamilton,   O Oct.  30 

.  Portland;    Ore Oct.  23 

Cincinnati,    O Oct.  30 

Cincinnati.    O    Nov.  6 

Georgetown,    S.    C Oct.  30 

Portland.    Ore Nov.  6 

Bethlehem.     Pa Nov.  6 

St.    Charles,   Mo Oct.  30 


Buildings, 


Nov.  6.  Luverne,     Ala Oct.  16 

Nov.  6.  Polk,   Pa Oct.  30 

Nov.  6.  McKeesport.   Pa Oct.  30 

Nov.  6.  Chicago,   111 Oct,  30 

Nov.  6.  Lafayette,   Ind Oct,  30 

Nov.  6.  Chicago,   111 Oct.  30 

Nov.  7.  National    Soldiers  Home,    Va.. 

Oct.  23 

Nov.  7.  Fulton,    N.    T Oct.  23 

Nov.  8.  Fort  Stevens,   Ore Oct.  23 

Nov.  S.  Harrisburg.     Pa Nov.  6 

Nov.  9.  Las   Animas,   Colo Sept.  25 

Nov.  9.  Albanv.     N.     T Nov.  6 

Nov.  11.  Pensacola,    Fla Oct.  16 

Nov.  11.  Cincinnati,     O Oct.  23 

Nov.  11.  Des    Moines.    la Oct.  23 

Nov.  11.  Fort  Rosecrans,  Cal Oct.  30 

Nov.  11.  Atlantic  City,  N.  J Oct.  30 

Nov.  12.  Pipestone,     Minn Oct.  16 

Nov.  11.  New    Orleans,    La Oct.  16 

Nov.  11.  Salem.     Ind Nov.  6 

Nov.  11.  Brooklyn.     N.     Y Nov.  6 

Nov.  11.  Harrisburg.    Pa Nov.  6 

Nov.  12.  Seattle,    Wash Oct.  16 

Nov.  12.  Harrisburg.    Pa Nov.  6 

Nov.  13.  Central    Islip.    N.    T Nov.  6 

Nov.  14.  Pine  Grove.  Pa Oct.  30 

Nov.  14.  Jersey    City.    N.    J Nov.  6 

Nov.  14.  Jersey   City.   N.   J Nov.  6 

Nov.  14.  Denver.    Colo Nov.  6 

Nov.  15.  Chippewa   Falls,   Wis Oct.  9 

Nov.  15.  Fort  D.  A.   Russell,  Wyo...Oct.  30 

Nov.  15.  Superior,  Wis Oct.  30 

Nov.  15.  South     Bend.     Ind Nov.  6 

Nov  19.  Jefferson  Barracks,   Mo Oct.  30 

Nov.  20.  Fort  Monroe,  Va Oct.  30 

Nov.  21.  New    Orleans.    La Oct.  9 

Nov.  21.  Greenville.    Tenn Oct.  23 

Nov.  22.  Portsmouth,    Va Oct.  23 

Nov.  25.  Tyler,    Tex Oct.  23 

Nov.  27.  Fort    Mackenzie,    Wyo Nov.  6 

Nov.  27.  Washington.     D.     C Nov.  6 

Nov.  29.  Marion,  Ind Oct.  30 

Nov,  29.  New     Albany,     Ind Nov.  6 

Dec.  2.  Devils    Lake,    N.    Dak Nov.  6 

Dec.  3.  Nevada,  Mo Oct.  30 

Dec.  5.  Waldoboro,  Me Oct.  30 

Dec.  9.  Wernersville.    Pa Nov.  6 

Dec.  IT.  Detroit,     Mich Nov.  fi 

Dec.  23.  .\nn    Arbor,    Mich Nov,  6 
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Roads  and  Streets, 

Spokane,    Wash Oct. 

Brooklyn,    N.    Y Oct. 

York,  Pa Oct. 

Kokomo,    Ind Oct. 

RockviUe,   Ind Oct. 

New  York,  N.  Y Oct. 

Kansas  City,  Mo Oct. 

Chicago,   111 Oct. 

West  Seneca,  N.  Y Oct. 

Fort  Wayne,   Ind Oct. 

Memphis.    Tenn Nov. 

Youngstown.    O Nov. 

Janesville,    Wis Oct. 

Hobart,   Okia Oct. 

Olympia,    Wash Nov, 

New   York,  N.   Y Oct. 

Indianapolis,    Ind Oct. 

Camden,    N.    J Nov. 

-■Vtlantic,    City,    N.    J Nov. 

Kansas    City.    Mo Nov. 

Indianapolis.     Ind Nov. 

Troy,    O Oct. 

Denton,  Md Oct. 

Harrisburg,    Pa Oct. 

Lima.     O Nov. 

Chicago,    111 Nov. 

Brooklyn.     N.     Y Nov. 

New    York,    N.    Y Nov. 

Pensacola.    Fla Oct. 

Pittsburg.     Pa Nov. 

Cincinnati.    O Nov. 

Chillicothe,     Mo Nov. 

Bluffton,     Ind Nov, 

Albany,  N.  Y Oct. 

Atlanta,    Ga Nov. 

Swatara.    Pa Nov. 

Harrisburg,    Pa Nov. 

Harrisburg.    Pa Nov. 

Des     Moines.     la Nov. 

Hot    Springs.    Ark. ....... .Nov. 

Albany,  N.  Y Oct. 

Harrisburg,    Pa Nov. 

Harrisburg.    Pa Nov. 

Columbia,  S.  C Oct. 

Fort    Flagler,    Wash Nov. 

Logansport,    Ind Nov. 

Monticello.     Ind. Nov. 

Salt    Lake   City,    Utah Oct. 

Monticello,  Ind Oct. 


Nov. 

fi. 

Nov. 

6. 

Nov. 

fi. 

Nov. 

fi. 

Nov. 

7. 

Nov. 

t. 

Nov. 

7, 

Nov. 

1. 

Nov. 

i . 

Nov. 

I. 

Nov. 

7 

Nov. 

1. 

Nov. 

9. 

Nov. 

9. 

Nov. 

9. 

Nov. 

11. 

Nov. 

11. 

Nov. 

11. 

Nov. 

11. 

Nov. 

11. 

Nov. 

11, 

Nov. 

12. 

Nov. 

12. 

Nov. 

12. 

Nov. 

12. 

Nov. 

12. 

NoV. 

13. 

Nov. 

14. 

Nov. 

15. 

Nov. 

15. 

Nov. 

15. 

Nov. 

15. 

Nov. 

16. 

Nov. 

IS. 

Nov. 

IS. 

Nov. 

19. 

Nov. 

19. 

Nov. 

20. 

Nov. 

20. 

Nov. 

•'.<). 

Nov. 

21. 

Nov. 

21. 

Nov. 

•>:>. 

Nov. 

25. 

Nov. 

26. 

Nov. 

29. 

Dec. 

3. 

Dec. 

6. 

Dec. 

13. 

Sewers, 


Nov. 

6. 

Nov. 

fi. 

Nov. 

6. 

Nov. 

7 

Nov. 

7. 

Nov. 

7. 

Nov. 

Nov. 

1. 

Nov. 

7 

Nov. 

7. 

Nov. 

i . 

Nov. 

S. 

Nov. 

9. 

Nov. 

9. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

13. 

Nov. 

14. 

Nov. 

15. 

Nov. 

20. 

Nov. 

20. 

Nov. 

20. 

Dec. 

2 

Dec. 

3. 

Dec. 

6. 

Brooklyn,    N.    Y Oct. 

Chicago,   111 Oct, 

Akron,    O Oct. 

White    Plains.    N.    Y Oct. 

West  Seneca,  N.   Y Oct. 

McKeesport.    Pa Oct. 

St.   Paul,   Minn Oct, 

Hattiesburg,    Miss Oct. 

Fort  Wayne.  Ind Oct. 

Galveston,     Tex Nov. 

Youngstown.    O Nov. 

Decatur,     111 Nov. 

Hobart,    Okla Oct. 

Chagrin   Falls,    O Oct. 

Seymour,   Ind Oct. 

North   Milwaukee,  Wis Oct. 

New  York,  N.  Y Oct. 

Indianapolis,    Ind Oct. 

Indianapolis.     Ind Nov. 

Lancaster.     Pa Nov. 

Wahpeton.    N.    Dak ..Nov. 

Reading,    Pa Oct. 

St.     Paul.    Minn Nov. 

Boston,   Mass Oct. 

Springfield.    O Nov. 

Des    Moines.    la Nov. 

Oakland.     Cal Nov. 

Cadillac,     Mich Oct. 

Auburn,    N.     Y Oct. 

Salt    Lake    Citv.    Utah Nov. 


Water  Supply, 


Nov. 

Nov. 

23 

30 

Nov. 

30 

30 

Nov. 

16 

30 

Nov. 

30 

311 

Nov. 

3(1 

30 

Nov. 

6 

6 

Nov. 

23 

30 

Nov. 

6 

30 

Nov. 

30 

fi 

Nov. 

fi 

6 

Now 

6 

11 

Nov. 

23 
6 
6 

Nov. 

Nov. 

b 
6 

Nov. 

23 

6 

Nov. 

fi 

6 

Nov. 

30 

Nov. 

6 

Nov. 

6 

Nov. 

b 
fi 

Nov. 

30 

6 

Nov. 

b 
30 

Dec. 

Alexandria.     Va Nov. 

Nov.      7.  Chllocco,    Okla Oct. 

Nov.      S.  Howell,    Mich Nov. 

Nov.      9.  Hobart,    Okla Oct. 

Nov.    11.  Fort    Terry,    N.    Y .Oct. 

Nov.    12.  Pipestone,    Minn Oct. 

Nov.    12.  Velva,    N.    Dak Oct. 

Nov.    14.  Fort    Mackenzie.    Wyo Oct. 

Nov.    14.   Grand    Folks,    N.    Dak Nov. 

Nov.    15.  Phoenix.    Ariz Oct. 

Nov.  IS.  .Saint    Clairsville.     0...:...Nov. 

Nov.    21.  Santa   Fe.    N.    Mex Nov. 

Nov.    2S.  Fort    Morgan.    Ala Nov. 

Dec.      1.  Phoenix,    Ariz Oct. 

Dec.    17.  Camden,   N.   J Oct. 

Miscellaneous. 


Nov.      6.  Rye,  N.   Y., 

Dock,  Oct.     30 
Nov.      6.  McKeesport,   Pa.. 

Iron   Fence,  Oct.     30 
Nov.      7.  Fort   Des   Moines.   la.. 

Fence.   Etc.,  Oct.     23 


fi 

16 

fi 

30 

23 

16 

30 

23 

6 

2 

6 

6 

6 

16 

16 


25 


7.  New   York,    N.    Y., 

Pontoon.  Nov.      6 

7.  Pittsburg,    Pa., 

Electric   Light   Plant.  Nov.      6 

8.  Kokomo,    Ind., 

EUectrlc   Lighting,  Oct.       9 
8.  Kokomo,    Ind., 

Electric  Plant,  Oct.     16 
8.  Minneapolis,    Minn., 

Street   Lighting,  Nov.      6 
II.  New  York,  N.   Y., 

Towers,  Oct.     30 

11.  New  York,   N.   Y.. 

Grand   Stand.  Nov.      6 

12.  Chicago,    III., 

Dock.    Dredging,  Nov.      6 

13.  Chicago,    111., 

Chimney,  Nov.      6 

13.  New  York,   N,    Y., 

Fire  Protection  System.  Nov.      6 

14.  New   Orleans,    La., 

Monument,  Oct.     16 
14.  Jersey    City,   N.    J., 

Fences,   Etc.,  Nov.      6 

14.  New   York,   N.   Y., 

Steamboats.  Nov.      C 
15.  Charleston,  S    C, 

Street  Lighting,   Sept.  11 
16.  Charleston,    S.    C, 

Concrete    Pier,  Oct.     23 

15.  Dallas,    Tex.. 

Lock  and  Dam,  Oct.     16 
18.  EYie,    Pa., 

Street   Lighting.  Nov.      6 
20.     New  Orleans,  La,, 

Dredge,  Oct.       I 

20.  Ludington,   Mich., 

Breakwater,  Oct.     30 

21.  Galveston,   Tex., 

Jetty  Work,  Oct.     30 
21.  Austin,   Tex., 

Concrete  Wall,  Oct.     30 
21.  Fort  Sumter,  S.  C, 

Wharf,  Oct.     30 
25.     Mobile.  Ala., 

Locks  and  Dams,      Oct.  2 
4.  Altooni,    Pa., 

Garbage  Disposal,  Nov.      6 

Excavation.  Earth  and  Rock. 


Kensett.   Ark., 

Railroad  Grading,  Nov. 


Nov.      6.  Brooklyn,   N.   Y, 

Dredging,  Oct. 
Nov.      6.  Brooklyn,  N.   Y., 

Grading   Lot,  Oct. 
Nov.      6.  Emmetsburg,  la. 

Tile   Drain,  Oct. 
Nov.      7.  New    Boston,    111., 

Ditch  and  Levee   Work,  Oct. 
Nov.    10.  Lawton.    Okla., 

Railroad    Grading,  Nov.      6 
Nov.    11.   Prophetstown,    111.. 

Ditch    Work,  Oct.     23 
Nov.    12.   Pine  Bluff,  Ark., 

Levee  Work,  Oct.     30 
Nov.    12.  West  Point,  Miss., 

Canal,  Oct.     30 
Nov.    12.  Lawrenceberg,    Ind.. 

Embankment,  Nov.      6 
Nov.    15.  Philadelphia.    Pa., 

Dredging.  Oct.     23 
Nov.    16.  Pine  Bluff,  Ark., 

Levee  Work,  Oct.     23 
Nov.    19.  Fort  Dodge,  la.. 

Drainage,  Oct.     30 
Nov.    20.  Detroit,   Mich., 

Dredging,  Oct.     16 
Nov.    20.  Grand  Rapids,  Mich., 

Dredging,  Oct.     30 
Nov.    21.  Galveston,    Tex., 

Dredging,  Oct.     30 
Nov.    21.  Mobile,   Ala., 

Dredging,  Oct.     30 
Nov.    22.  Newport,   R.  I., 

Dredging,  Oct.     30 
Nov.    25.  Memphis,  Tenn., 

Levee  and  Ditch,  Oct.     30 
Nov.    25.  New  York,   N.   Y.. 

Dredging,  Oct.     30 
Dec.      3.  Wausau,    Wis.. 

Drainage  Ditches,  Nov.      6 

Materials,  Machines,  Supplies,  Tools,  Etc. 

Nov.      6.  McKeesport,   Pa., 

Fire  Alarm   System,  Oct.     30 
Nov.      7.  New  York,   N.  Y., 

Road    Rollers,  Oct.     30 
Nov.      8.  Washington,    D.    C, 

Pumps,    Cement,    Etc.,  Oct.     IS 
Nov.    11.  Fort   Totten,    N.    Y., 

Torpedo  Cases,  Oct.     30 
Nov.    11.  Chicago.    III., 

Special  Castings,  Nov,      6 
Nov.    11.  New    York,    N.    Y., 

Fire   Hose,  Nov.      6 
Nov.    11.  Harrisburg,    Pa., 

Fire    Hose,  Nov.      6 
Nov.      12.  Washington.    D.    C, 

Cars,   Jacks.   Tile,   Etc..  Oct.     23 
Nov.    12.  Key   West.    Fla., 

Boiler.  Oct.     23 
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Nov.    12.  Kansas  City,   Mo., 

Vault  Equipment,  Oct.     30 
Nov.    12.  Washington,    D.    C, 

Brick,  Nov.      6 
Nov.    12.  League   Islnnd,   Pa.. 

Diving   Apparatus,  Nov.      G 
Nov.    13.  New    York.    N.    Y.. 

Lrfintcrns,  Nov.      6 
Nov.    13.  Baltimore,  Md.. 

Boiler,  Nov.      G 
Nov.    14.  Fort   Morgan.   Ala., 

Pumping   Plant,  Oct.     23 
Nov.    15.  Winnipeg,   Man.. 

Water  Pipe,  Oct.       9 
Nov.    16.  New   Fort    Lyon,    Colo., 

Laundry    Equipment,  Oct.     30 
Nov.    16.  Washington.  D.  C, 

Laundry  Equipment,  Oct.     30 
Nov.     18.  Portland.    Ore.. 

Hoisting    Engines,    Etc.,  Oct.     23 
Nov.    19.  Washington,   D.   C. 

Car  Wheels,   Conduit,  Etc.,  Oct.     30 
Nov.    23.  New   Orleans,   La.. 

Elevator,  Nov.      fi 
Nov.    25.  Atlanta,    Ga., 

Pump,  Pipe,  Eigine,  Oct.     30 
S'ov.    27.  Washington,    D.    C, 

Clock  System,  Nov.      G 
Dec.      1.  Phoenix,   Ariz., 

Water   :^pe,  Oct.     16 
Jan.    15.  Manila,   P.   I.. 

Pumps  and  Motors,  Oct.     30 

BIDS  ASKED, 
Bridges. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Des  Moines,  la. — Until  Nov.  9,  by  Board 
Public  Works,  for  constructing  reinforced 
concrete    culvert. 

Richmond,  Va. — Until  noon,  Nov.  9.  by 
State  Highway  Commissioner,  Capitol 
Bldg..  for  the  construction  of  a  50-ft.  span 
reinforced  concrete  bridge,  and  repairs  to 
old  abutments,  over  North  Run  Creelt.  on 
Hilliard  road,  near  Brook  turnpike,  about 
four   miles    from    Richmond. 

Thief  River  Falls,  Minn. — Until  noon.  Nov. 
6,  l)y  Lars  Backe.  City  Clerk,  for  building 
an  iron  bridge  over  Red  Lake  River  in  this 
city. 

Cincinnati,  O. — Until  noon,  Nov.  8,  by 
Fred  Dreihs,  Clerk  County  Commissioners, 
for  roHooring  of  suspension  bridge  over 
Whitewater  River,    near  Harrison,    O. 

Cincinnati,  O. — Until  noon,  Nov.  15.  by 
Fled  Dreihs,  Clerk  County  Commissioners. 
for  work  under  Specification  Xo.  6S4 — For 
repair  of  bridge  over  Big  Miami  River,  near 
New    Baltimore,  Crosby  Township. 

Portland,  Ore. — Until  Nov,  29.  by  A.  L. 
Barbour,  City  Auditor,  for  constructing  re- 
inforced concrete  bridge  over  Sullivan's 
Ciulch  at   E.    28th   St.  ^ 

Bethlehem,  Pa. — Until  Nov.  29,  by  Com- 
missioners of  Northampton  County,  Easton. 
Pa.,  for  construction  of  reinforced  concrete 
bridge  at  this  place.  L.  A.  Francisco,  Eas- 
ton, Pa.,  is  Engineer. 


Buildings. 


Bids  are  asKed  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Denver,  Colo. — Until  3  p.  m.,  Nov.  14.  by 
Frank  M.  Downer,  Custodian  U.  S.  Mint, 
for    miscellaneous    changes    in    that   building. 

Washington,  D.  C. — Until  noon.  Nov.  27, 
by  Elliuit  Woods,  Superintendent,  U.  S. 
Cajiitol  Building  and  Grounds.  Washington, 
for  steel  fniming  for  roof  of  office  building, 
U.    S.    Senate. 

New/  Albany,  Ind.— Until  Nov.  29.  by 
County  Commissioners,  for  remodeling  the 
County   Jail. 

South  Bend,  Ind. — Until  Nov.  15,  by 
Board  Public  Works,  for  erection  of  hose 
house  at   Michigan  St.  and  Milton   St. 

Salem,  Ind. — Until  Nov.  11,  by  Trustees  of 
Jefferson  Township,  for  erection  of  new 
school  building  in  District  No.   1. 

Ann  Arbor,  Mich. — Until  3  p.  m..  Dec.  23, 
by  James  Knox  Taylor,  Supervising  Archi- 
tect. Washington.  D.  C,  for  construction 
(complete)  of  U.  S.  Post  Office  at  Ann  Ar- 
bor.   Mich. 

Detroit,  Mich. — Until  3  p.  m..  Dec.  17,  by 
James  Knox  Taylor,  Supervising  Architect. 
Washington,  for  the  construction  comi)Iete 
(except  lifts),  of  the  extension  to  the  U.  S. 
I'ost  Office  and  Court  House,  at  Detroit, 
Mich. 

Jersey    City.    N.    J. — Until    9    p.    m.,    Nov. 


M.  by  Board  of  Education,  Fred  Egc,  Sec- 
retar.v,  for  labor  and  materials  for  erection 
of  new  school  building  on  plot  adjacent  to 
School  No.  14.  John  T.  Rowland,  Jr.,  Sup- 
ervising  Architect.    15    Exchange    PI. 

Jersey  City,  N.  J. — Until  9  p.  m.,  Nov. 
14,  by  Hoard  of  Education,  Fred  Ege.  Secy., 
for  all  labor  and  materials  necessary  for  the 
erection  of  lire  escapes  on  the  following 
school  houses:  Nos.  1,  9.  13,  17.  18.  19,  20. 
21.  22.  23,  and  26.  John  T.  Rowland,  Jr.. 
Supervising  Architect,  15  Exchange  PI.,  Jer- 
sey  City. 

Brooklyn,  N.  Y.— Until  11  a.  m.,  Nov.  11, 
bv  C.  B.  J.  Snvdcr.  Superintendent  of  School 
riulUilngs,  I'aik  Ave.  and  59th  St.,  New- 
York,  for  inslalling  heating  and  ventilating 
apparatus  of  additions  to  and  alterations  in 
public  school  140,  on  60th  St,  west  from  4th 
Ave.,  Borough  of  Brooklyn.  Security  re- 
quired   t5,000. 

Central  Isllp,  N.  Y. — Until  3  p.  m.,  Nov. 
13.  b>'  State  Commission  in  Lunacy.  T.  E. 
McGarr,  Secy..  Albany,  N.  Y..  for  Tubercu- 
losis. Pavilion — construction,  heating, 
plumbing  and  electric  work — at  Central  Is- 
lip   State  Hospital.    Central  Islip. 

Albany,  N.  Y. — Until  Nov.  9.  by  Andrew 
S.  Draper,  State  Commissioner  of  Educa- 
tion. fi.ir  building  new  school  house  on 
Onondaga   Indian    Reservation. 

Devils  Lake,  N.  Dak. — Until  3  p.  m.,  Dec. 
2,  by  James  Knox  Taylor.  Supervising  Ar- 
chitect. Washington,  D.  C.  for  constiuction 
of  foundations,  etc..  for  U.  S.  Post  Office 
and   Custom  House,  at  Devils  Lake,  N.  Dak. 

Harrisburg,  Pa. — Until  Nov.  S,  by  Building 
Inspector  T.  F.  Ferree,  for  erection  of  rear 
portion  of  new  building  for  the  Allison  Fire 
Company. 

Harrisburg,  Pa. — Until  noon.  Nov.  11.  by 
T.  F.  Ferree.  Inspector  of  Buildings,  for 
constructing  fu  e   engine  house. 

Harrisburg,  Pa.— Until  Nov.  12.  by  S.  B. 
Rambo.  Superintendent  Public  Grounds  and 
Buildings,    for   clianges  to  electric  wiring. 

Wernersville,  Pa. — Until  noon,  Dec.  9,  by 
J.  M.  Shenk,  (Taairman  of  Building  Com- 
mittee. State  Asylum  for  Chronic  Insane  of 
Pennsylvania,  Wernersville.  Pa.,  for  the 
construction  of  two  buildings,  viz.:  An  ex- 
tension of  dining  room  with  day  roem  for 
women  on  tlie  second  floor:  also  for  an  in- 
firmary. A.  A.  Ritcher,  Arch.,  Reading,  Pa., 
and   Lebanon,    Pa. 

Greenville,  Tenn. — Plans  and  specifica- 
tions are  on  file  at  Chicago  office  of  this 
paper  tor  the  work  at  the  Greenville.  Tenn.. 
National  Cemetery,  mentioned  in  our  issue 
of  Oct.  23.  Bids  are  asked  until  Nov.  21, 
by  Major  M.  Gray  Zalinski,  Q.  M..  Wash- 
ington. D.  C  the  work  including  construct- 
ing brick  lodge  and  outbiiilding,  concrete 
walls    and    sidewalks,    grading,    etc. 

Fort  Mackenzie,  Wyo. — Until  10  a.  m.. 
Nov.  27,  by  Capt.  Wm.  D.  Davis.  Construct- 
ing Q.  M.,  for  the  construction  of  brick 
quartermaster  storehouse,  brick  quarter- 
master stable,  brick  fire  station,  frame  coal 
shed,  steel-clad  magazine,  and  for  the  in- 
stallation of  plumbing,  heating,  electric  wir- 
ing and  electric  fixtures  in  buildings  where 
specified. 

Roads  and  Streets, 

Bids  are  asl<ed  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Hot  Springs,  Ark.— Until  Nov.  20.  by  F. 
V.  P.  Ellsworth,  City  Civil  Engineer,  for 
constructing  10,000  sq.  yds.  of  pavement 
witli  either  asphalt,  bitulithic  or  vitrified 
paving  block,  on  6  in.  concrete  base.  Bids 
are  also  asked  for  5.000  sq.  yds.  of  jjavlng 
with  vitrified  paving  block. 

Atlanta,  Ga.— Until  3  p.  m.,  Nov.  IS,  by 
R.  M.  Clayton,  City  Engineer,  for  repaying 
Broad  St.,  with  creosote  blocks,  about  13,000 
sq.   yds. 

Chicago,  111.— Until  11  a.  m.,  Nov.  12,  by 
Department  Public  Works,  225  City  Hall,  for 
building  retaining  walls  in  W.  Harrison  St.: 
also   for   jiaving    with    No.    2,    granite   blocks. 

Bluffton,  Ind.— Until  10:30  a.  m..  Nov.  16, 
by  C.  S.  Brineman,  County  Auditor,  for  con- 
structing 20   gravel  roads. 

Logansport,  Ind. — Until  noon,  Nov.  29,  by 
Geo.  \V.  Cann,  County  Auditor,  for  con- 
struction  of  gravel   road   on   county  line 

Montlcello,  Ind.— Until  10  a.  m.,  Dec.  3. 
by  J.  L.  Ackerman,  County  Auditor,  for 
construction  of  macadam  road  In  Jackson 
Township. 

Indianapolis,  Ind. — Until  10  a.  m.,  Nov. 
11,  by  Board  Public  Works,  the  Improve- 
ment of  Division  St.,  by  grading  and  paving 
sidewalks    with    cement. 

Des    Moines,    la. — Until   Nov.   20,    according 


to  reports,  by  Board  Public  Works,  for 
constructing  14,744  sq.  yds.  of  brick  pave- 
ment. 

Chilllcothe,  Mo. — Until  Nov.  15,  according 
to  reports,  by  this  city,  for  grading  and 
paving  Jackson   St. 

Kansas  City,  Mo. — Until  3  p.  m..  Nov.  11. 
by  Frank  P.  Gos.sard,  Secretary  Park  Com- 
missioners, for  grading  portion  of  boulevard 
along   Lydla    Ave. 

Atlantic  City,  N.  J,— Until  8  p.  ni..  Nov. 
11,  by  City  Clerk,  for  constructing  23.500  sq. 
yds.  of  asphalt  pavement,  1.040  lln.  ft.  of 
bluestone  heading  stones,  and  one  drainage 
system,  consisting  of  25  lines  of  conduits. 
J.   W.  Hackney,   City  Engineer. 

Camden,  N.  J. — Until  11  a.  m.,  Nov.  11, 
by  Fred  W.  George,  Clerk  County  Free- 
holders, for  furnishing  about  10,000  tons  of 
stone  and  resurfacing  Camden.  Elllsburg 
and  Marlton  Turnpike  in  Camden  County. 
J.   J.   Albertson,   County  Engineer. 

Brooklyn,  N.  Y. — Until  11  a.  m.,  Nov.  13. 
by  Bird  S.  Coler,  Borough  President,  for 
five  contracts  for  regulating  and  paving 
witli  asphalt  pavement,  largest  contr.'tct 
calling  for  3.610  sq.  yds.  of  asphalt,  for 
two  contracts  for  regulating  and  repaying 
with  asphalt  pavement,  two  contracts  for 
regulating,  grading  and  paving  with  as- 
phalt and  one  contract  for  regulating  and 
repaying  with  Medina  sandstone,  the  last 
contract  including  2,380  sq.  yds.  of  pave- 
ment. 

New  York,  N.  Y.— Until  3  p.  m.,  Nov.  14, 
by  Department  of  Parks,  for  labor  and  ma- 
terials for  building  the  granolithic  and 
brick  sidewalks  and  the  granite  curbing  of 
the  concourse  and  approach  to  Baird  court, 
in  the  New  Y^ork  Zoological  Park,  in  Bronx 
Park,  New  York.  Plans  may  be  seen  and 
blank  forms  may  be  obtained  at  the  office 
of  the  Department  of  Parks.  Zbrowski  Man- 
sion, Claremont  Park.  Borough  of  The 
Bronx.      Security  required  is  $7,000. 

Cincinnati,  O. — Until  noon.  Nov.  15,  by 
Fred  Dreihs.  Clerk  County  Commissioners, 
for  work  under  specifications  No.  600 — for 
improvement  of  Hog  Back  Road  from  cor- 
poration line  of  Cincinnati  easterly  about 
2,000    ft. 

Lima,  O. — Until  noon,  Nov.  12.  by  L.  L. 
Crumrine.  Secy.  Bd.  Pub.  Service,  for  im- 
provement of  North  Jefferson  St.  by  sewer- 
ing, curbing,  guttering  and  macadamizing. 
Certified  check  for  $300  required  with  bid. 

Youngstown,  O. — Until  noon.  Nov.  7.  by 
W,  H.  McMillP'i.  Clerk  Bd.  Pub.  Service. 
for  giading  Siliiman  St.,  for  paving  Wick 
Ave.,    and    for    paving    Summit   Ave. 

Harrisburg,  Pa. — Until  Nov.  21.  by  Joseph 
W.  Hunter,  State  Highway  Commissioner, 
for  constructing  following  state  roads:  Cres- 
son  Borough.  Cambria  County,  2.5S2  ft.  of 
biick  and  1.6S1  ft.  of  macadam  road:  Cres- 
son  Township.  Cambria  County.  10.952  ft.  of 
macadam  and  250  ft.  of  brick  road,  Elast 
Hempfield,  Lancaster  County,  5,827  ft.  of 
road,  and  14,315  ft.  of  road;  Richland  Town- 
ship,  Clarion  County,   16,500  ft.   of  road. 

Harrisburg,  Pa. — Until  Nov.  22,  by  Joseph 
W.  Hunter.  State  Highway  Commissioner, 
for  constructing  6,427  ft.  of  16  ft.  wide  state 
road  in  .-Xston  Township,   Delaware  County. 

Harrisburg,  Pa. — Until  Nov.  20.  by  Joseph 
W.  Hunter.  State  Highway  Commissioner, 
for  constructing  the  following  state  roads: 
Waterford  Borough.  Erie  County.  S.160  ft.  of 
ro.ad;  Waterford  Township,  Erie  County,  3,- 
670  ft.  of  road:  Clearfield  Borough,  Clear- 
field County,  1.SS2  ft.  of  brick  road;  Ben- 
singer  Township,  Elk  County,  5,300  ft.  of 
road. 

Harrisburg,  Pa. — Until  Nov.  19.  b.v  Joseph 
W.  Hunter.  State  Highway  Commissioner, 
for  constiuction  of  state  roads  in  West- 
moreland County,  as  follows:  Loyalhalma 
Township,  3.900  ft.  of  road;  North  Belle- 
vernon  Borough.  1.112  ft.  of  brick  road; 
Rostrover  Township.  1.585  ft.  of  road.  Bids 
are  also  asked  for  constructing  1.523  ft.  of 
brick  road  and  5.725  ft.  of  macadam  road 
in  Tionesta,  Forest  County,  and  13,088  ft. 
of  road   in  Logan   Township,   Blair  county. 

Pittsburg.  Pa. — Until  noon.  Nov.  15,  by 
F.  P.  Booth,  County  Controller,  for  con- 
structing 800  ft.  of  road  in  Elizabeth  Town- 
ship. Geo.  T.  Barnsley.  County  Road  E:ngi- 
neer.    2G   Court    House.    Pittsburg. 

Swatara,  Pa. — Until  Nov.  19,  by  Joseph 
W.  Hunter.  State  Highway  Commissioner, 
Harrisburg,  Pa.,  for  constructing  two  roads 
In  Swatara  Towjiship,  one  3,200  ft.  long,  the 
other  10,000  ft.   long. 

Memphis,  Tenn. — Until  noon.  Nov.  7.  by 
Ennis  M.  Douglass.  City  Register,  for  pav- 
ing portion  of  Orleans  St.  with  brick.  Cer- 
tified check  for  $250  required  with  bid. 

Fort  Flagler,  Wash. — Until  11:30  a.  m., 
Nov.    26,    by    Lieut.    John    C.    Henderson,    Q. 
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M.,  for  clearing  and  grading  a  roadway,  3.- 
575  ft.  long  to  connect  with  county  road, 
at  Fort  Flagler. 

Olympia,  Wash. — Until  10  a.  m..  Nov.  9, 
by  Joseph  M.  Snow.  Secy.  State  Highway 
Board,  for  grading  State  Aid  Road  No.  4, 
known  as  the  E;ist  Trunk  Road  in  King 
County. 

Sewers. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Oakland,  Cal.— Until  10  a.  m.,  Nov.  20,  by 
Walter  B.  Fawcett.  Secy.  Bd.  Pub.  Wks., 
for  labor  and  material  for  extension  of  east 
side  sewer  from  E.  11th  St.  to  E.  8th  St. 
Bond   of  $4,500   required. 

Decatur,  III.— Until  Nov.  S,  by  Clerk 
Board  Local  Improvements,  for  constructing 
sewer  in   alley,   estimated   to   cost  $665. 

Indianapolis,  Ind. — Until  10  a.  m.,  Nov. 
11,  by  Board  Public  Works,  for  construct- 
ing local  sewers  in  Bonna  Ave.  and  Roa- 
noke   St. 

Des  Moines,  la. — Until  Nov.  20,  by  Board 
Public  Work.s,  for  constructing  12,325  ft. 
of  10  in.  pipe  sewer  in  northwestern  part 
of  citv.  Estimated  cost  is  $20,000  to  $25,- 
000. 

St.  Paul,  Minn. — Until  2'  p.  m..  Nov.  14, 
for  construction  of  sewer  in  Baker  St.  R. 
L.   Gorman,   Clk.    Bd.    Pub.   Wks. 

Wahpeton,  N.  Dak. — Until   S   p.    m..    Nov. 

11.    by    Wm.  R.  Purdon,    City    Auditor,    for 

constructing  3S0  ft.,     12    in.    vitrified    pipe 
sewer. 

Springfield,  O. — Until  noon,  Nov.  20,  by 
F.  A.  Crothers.  Clerk  Board  Public  Works, 
for  constructing  portion  of  high  level  in- 
tercepting sewer,  involving  construction  of 
2,096  ft..  24  in.,  5.554  ft.,  30  in.,  and  2,166 
ft.,  33  in.,  vitrified  pipe,  plain  or  reinforced 
concrete  sewer.  17.S75  cu.  yds.  rock  exca- 
vation, etc.  W.  H.  Sieverling  is  City  En- 
gineer. 

Youngstown,  O. — Until  noon,  Nov.  7,  tr\' 
W.  H.  McMillan.  Clerk  Bd.  Pub.  Service, 
for  constructing  sewer  in  East  Federal  St.; 
also  for  sewer  in  Truesdale  St..  and  in  Rig- 
by  St.;  and  for  grading  and  sewering  Perry 
St. 

Lancaster,  Pa. — Until  noon.  Nov.  11,  by 
C.  G.  Baker,  Clerk,  for  constructing  2.200 
ft.  of  IDS  in.  reinforced  concrete  sewer.  F. 
H.  Shaw,  503  Woolworth  Bldg.,  is  Engi- 
neer. 

Galveston,  Tex. — Until  Nov.  7,  by  John  D. 
Kelly,  City  Secretary,  for  construction  of 
775  ft.  of  42x66-in.  reinforced  concrete  drain, 
and  all  appurtenances  and  about  750  lin.  ft. 
of  24-in.  vitrified  pipe  drain,  with  appur- 
tenances.    A.  T.  Dickey.  City  Engineer. 

Salt  Lake  City,  Utah.— Until  S  p.  m., 
Dec.  6,  Louis  C.  Kelsey,  City  Engineer,  for 
constructing  pipe  sewers  in  sewer  exten- 
sion  No.    191. 


Water  Supply, 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Fort  Morgan,  Ala. — Until  2  p.  m.,  Nov. 
28,  by  Capt.  L.  F.  Garrard,  Constructing 
Q.  M.,  Fort  Morgan,  Mobile,  Ala.,  for  con- 
struction of  a  150,000  gallon  steel  tank  on 
a   75  ft.    trestle. 

Howell,  Mich. — Until  Nov.  S,  by  Municipal 
Electric  Light  and  Water  Commission,  for 
laying  600   ft.  of  4   in.  water  mains. 

Grand  Forks,  N.  Dak. — Until  4  p.  m., 
Nov.  14,  by  W.  V.  O'Connor,  City  Auditor, 
for  construction  of  a  water  main  in  Palken- 
ham   Ave. 

Santa  Fe,  N.  Mex. — Until  11  a.  m.,  Nov. 
21.  by  Maj.  M.  Gray  Zalinski.  Q.  M.,  U.  S. 
A.,  Washington,  D.  C.  for  repairs  to  water 
supply  and  improvements  at  Santa  Fe,  (N. 
Mex.),    National    Cemetery. 

Saint  Clalrsvllle,  O. — Until  Nov.  IS.  by  A. 
W.  Beatty.  County  Auditor,  for  material 
and  installing  pneumatic  water  system  in 
Belmont  County  Childrens'  Home,  near 
Barnesville. 

Alexandria,  Va. — Bids  are  being  asked  by 
Alexandria  Electric  Co..  502  King  St..  for 
labor  and  material  for  the  extension  of  the 
water  suction  line  into  the  river,  at  their 
plant   at   the   foot  of  Wolfe  St. 


Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  bv 
states: 

Kensett,  Ark. — Railroad  Grading. — The 
Missouri  &  North  Arkansas  R.  R.  Co..  W. 
S.  Dawley,  Chief  Engineer,  820  Security 
Bldg..  St.  Louis,  Mo.,  has  650.000  cu.  yds. 
of  side  borrow  and  three  miles  of  pile 
trestle  to  let  on  2S  miles  of  their  extension 
between    Kensett   and   Cotton   Plant,    Ark. 

Lawrenceburg,  Ind. — Embankment. — Until 
2  p.  m.,  Nov.  12.  by  Lt.  Col.  Wm.  T.  Ros- 
sell,  U.  S.  Engrs..  Cincinnati,  O.,  for  re- 
pairing and  protecting  Great  Miami  em- 
bankment  at  Lawrenceberg. 

Lawton,  Okla.— Railroad  Grading.— Until 
Nov.  10,  by  Lawton,  Wichita  Falls  &  North- 
western Ry.  Co.,  J.  M.  Bellamy.  President, 
Lawton,  for  grading  seven  miles  of  rail- 
way. A.  J.  Robinson,  Chief  Engineer,  Fred- 
erick,   Okla, 

Wausau,  Wis. — Drainage  Ditches. — Until 
2  p.  m..  Dec.  3,  by  Commissioners  of  Dancy 
Drainage  District,  for  construction  of  a 
main  ditch  and  all  of  the  branch  ditches. 
Harman  Engineering  Co..  109  Soutli  Jeffer- 
son Ave.,  Peoria.  111.,  are  the  Engineers. 
Official  advertisement  will  be  found  else- 
where in  this  issue. 


Miscellaneous, 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Chicago,  III. — Chimney. — Until  11  a.  m.. 
Nov.  13,  by  Department  Public  Works,  325 
City  Hall,  for  75  ft.  steel  extension  of  chim- 
ney  in    City   Hall. 

Chicago,  III. — Dock.  Dredging. — Until  11  a. 
m.,  Nov.  12.  bj-  Department  Public  Works, 
322  City  Hall,  for  removal  of  5,500  cu.  yds. 
of  material  from  bed  of  Chicago  River  at 
south  end  of  Oakley  Ave.  and  construction 
of   75   ft.    new    dock. 

Minneapolis,  Minn. — Street  Lighting. — 
Until  7:30  p.  ni..  Nov.  8.  by  L.  A.  Lydiard. 
City  Clerk,  for  gas  and  electric  street  light- 
ing; furnishing  gas  for  street  lamps;  and 
for  furnishing  the  city  with  7,000  incan- 
descent  gas   street  lamps. 

New  York,  N.  Y.— Grand  Stand.— Until  11 
a.  m.,  Nov.  11.  by  C.  B.  J.  Snyder,  Superin- 
tendent of  School  Buildings.  Park  Ave.  and 
59th  St.,  for  the  general  construction,  etc., 
of  a  grandstand,  etc.,  to  be  placed  on  the 
athletic  field  on  Crotona  Park  North,  oppo- 
site Prospect  and  Clinton  Avs..  Crotona 
Park,  Borough  of  The  Bronx.  Security  re- 
quired   is    $20,000. 

New  York,  N.  Y. — Fire  Protection  System. 
—Until  2  p.  m..  Nov.  13,  by  John  H.  O'Brien. 
Commissioner  Water  Supply,  Gas  and  Elec- 
tricity. 13  Park  Row,  for  furnishing,  deliv- 
ering and  erecting  a  system  of  water  cur- 
tains, wuth  all  piping,  valves,  manifolds, 
sprinkler  heads,  brackets,  supports  and  all 
other  appurtenances,  complete  in  place  and 
ready  for  operation  in  the  high  pressure 
pumping  stations  at  Oliver  and  South  Sts., 
and  at  Gansevoort  and  West  Sts.,  Borough 
of  Manhattan.     Security  required   is   $1,000. 

New  York,  N.  Y. — Steamboats. — Until  11 
a.  m.,  Nov.  14.  bv  John  V.  Coggey.  Commis- 
sioner of  Correction.  148  E.  20th  St.,  for 
labor  and  materials  for  construction  and 
completing  of  a  twin  screw  steel  passenger 
and  freight  steamer.  Bids  are  also  asked 
for    constructing   steel    passenger   steamboat. 

New  York,  N,  Y.— Pontoon.— Until  2:30  p. 
m.,  Nov.  7.  by  Robert  Watchorn.  Commis- 
sioner of  Immigration,  Ellis  Island,  N.  T. 
H.,  for  all  labor  and  materials  required  for 
installing  new  pontoon  for  ferry  bridge  at 
U.  S.  Immigrant  Station.  Ellis  Island,  N. 
Y.   H. 

Jersey  City,  N.  J. — Fences.  Etc. — Until  9 
p.  m.,  Nov.  14.  by  Board  of  Education.  F^ed 
Ege.  Secy.,  for  improvement  of  grounds  of 
School  No.  21  and  erection  of  fences  thereon. 
John  T.  Rowland.  Jr.,  SuperiMsing  Archi- 
tect,   13    Exchange    PI. 

Altoona,  Pa. — Garbage  Disposal. — Until 
Dec.  4,  by  S.  B.  Trees.  Secy.  Board  of 
Health,  for  disposal  of  city  garbage  for  a 
period  of  one.  three,  five  or  ten  j'ears. 

Erie,  Pa. — Street  Lighting. — Until  Nov.  18, 
by  Board  Public  Works,  for  lighting  city 
streets. 

Pittsburg,  Pa. — Electric  Light  Plant. — 
Until  Nov.  7,  by-  Chas.  Reisfar,  Jr..  Secre- 
tary High  School  Committee,  for  installing 
electric  light  plant  in  5th  Ave.  high  school 
building. 


Materiala.  Machines,  Supplie8,To9l8  E  (c 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabeticatlly  by 
states: 

Washington,  D.  C. — Brick.— Until  2  p.  m., 
Nov.  12,  by  Bernard  R.  Green,  Superintend- 
ent of  Construction,  Office  of  Building  for 
National  Museum,  Library  of  Congress, 
Washington,  for  red  bricks  for  this  build- 
ing. 

Washington,  D.  C.— Clock  System.— Until 
noon,  Nov.  27,  by  Elliott  Woods,  Superin- 
tendent, U.  S.  Capitol  Building  and 
Grounds,  Washington,  for  an  electric  clock 
system  for  the  oflice  building.  House  of 
Representatives.  Washington.  The  system 
shall  consist  of  one  master  clock,  capable 
of  driving  500  units,  and  422  secondary 
clocks,    for  office  rooms. 

Chicago,  III.— Special  Castings.— Until  11 
a.  m.,  Nov.  12,  by  Department  of  Public 
Works.  317  City  Hall,  for  furnishing  178 
tons  of  special   castings. 

New  Orleans,  La,— Elevator.— Until  11  a. 
m..  Nov.  23,  by  Bureau  Yards  and  Docks, 
Washington,  D.  C,  for  an  electric  freight 
elevator  for  Building  No.  6.  Naval  Station, 
New   Orleans. 

Baltimore,  Md. — Boiler.— Until  11  a.  m., 
Nov.  13.  by  James  Bosley.  M.  D.,  Commis- 
sioner of  Health,  for  building  and  installing 
one  steam  boiler  in  quarantine  tugboat,  E. 
Clay  Timanus. 

New  York,  N.  Y. — Fire  Hose. — Until  10:30 
a.  m..  Nov.  11,  by  Francis  J.  Lantry,  Fire 
Commissioner,  157  E.  67th  St..  for  eight 
contracts  for  furnishing  and  delivering  fire 
hose,  the  contracts  requiring  35.000  ft.  of 
iiose. 

New  York,  N.  Y. — Lanterns. — Until  noon, 
Nov.  13.  by  Col.  W.  L.  Marshall.  U.  S. 
Engrs..  Army  Building,  for  furnishing  re- 
serve lanterns. 

Harrlsburg,  Pa. — Fire  Hose. — Until  Nov. 
11,  l)y  C.  A.  Garverich,  for  furnishing  city 
with    fire    hose. 

League  Island,  Pa. — Diving  Apparatus. — 
Until  10  a.  m.,  Nov.  12.  by  Bureau  of  Sup- 
plies and  Accounts,  Washington,  D.  C.  to 
furnish  at  the  navy  yard.  League  Island, 
Pa.,  two  sets  of  diving  apparatus.  Applica- 
tions for  proposals  should  refer  to  Schedule 
454. 

CONTRACTS  LET, 

The  following  contracts  have  been  let  re- 
cently: 

Birmingham,  Ala. — Electric  Railway. — 
Birmingham  &  Gulf  Construction  Co.,  of 
which  J.  A.  Vandegrift  of  Philadelphia.  Pa., 
is  President,  has  been  awarded  contract  for 
constructing  electric  railway  for  the  Birm- 
ingham &  Gulf  Railway  &  Navigation  Co. 
Press  reports  from  Tuscaloosa.  Ala.,  state 
that  George  H.  Ross  and  George  C.  Scales. 
Engineers  of  the  construction  company  have 
been  in  that  city  organizing  forces  prepara- 
tory to   commencing  work  in  Tuscaloosa. 

Ocala,  Fla. — Brick  Paving — Fitzgerald  & 
Co.  for  paving  streets  around  court  house 
and  adjacent  blocks  with  brick. 

Atlanta,  Ga. — Filter. — Special  Council 
Committee  has  voted  to  accept  bid  of  Con- 
tinental Jewel  Filtration  Co..  of  New  York, 
for  constructing  additional  filter  plant.  Con- 
tract amounts   to   $26,000. 

Waterloo,  la — Grading— H.  J.  Denton  has 
contract  for  grading  for  line  of  projected 
Iowa  &  Northwestern  Ry.,  between  this 
place  and  Anamosa.  0 

Dixon,  III. — Bridge — Billmire  Bridge  Co., 
Rochelle.  111.,  at  $1,780  for  bridge  over  Wil- 
low   Creek. 

Kankakee,  III. — Pipe  Sewer — Frank  Bol- 
lin.  at  $2,548,  for  constructing  15-in.  vitri- 
fied pipe  sewer  in  Kankakee  St. 

De  Soto.  Ind. — School  House — E.  J.  Hagen, 
Muncie.  Ind.,  at  $15,000,  for  8-room  school 
house  in    this  town. 

Fort  Wayne,  Ind.— Ditch  Work — Joseph 
Gusten.  at  $10,592.  for  constructing  David 
C.  Smith  ditch  in  Maumee  and  Milan  Town- 
ships. 

Fort  Wayne,  I  nd.— Hotel— Caldwell  & 
Drake.  Columbus,  Ind.,  at  about  $250,000, 
for    erecting   hotel   here. 

Indianapolis,  Ind.  —  Grading  —  Garfield 
Greer,  at  $1,640,  for  grading  approaches  to 
Hoffman  Ford  bridge  in  Washington  Town- 
ship; Henry  L.  Harding,  at  $2,425,  for  ap- 
proaches to  bridge  on  Mt.  Nebe  Road. 

Indianapolis,  Ind.— Paving.  Etc. — John 
.Arnold  for  grading  and  cement  walks  on 
Sturm  Ave.;     Stephen  F.   Wright   for  gravel 
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roadway  on  alley  north  of  32d  St.;  Geo.  W. 
MiCiay  foj-  brick  roadway  on  alley  south  of 
South  St.;  C.  M.  Cross  for  cement  walks 
on  Julian  Ave.;  Marlon  County  Construction 
Co.  for  asphalt  roadway,  curb  and  gutters 
on   Marlowe   Ave. 

Muncle.  Ind.— Sewer. — W.  M.  Birch  for 
sewir    friim    Kiihy   Ave.    to   railroad   track. 

Independence,  Kan.— Sewer— M.  F.  Wood, 
at  J1.620.  for  sewer  In  Stephenson  and  Bod- 
well'a  addition. 

Lawrence,    Mass Depot— John    M.    Roche, 

Haverhill.  Mass..  fur  new  700x60  ft.  brick 
freight  depot  and  80x40  ft.  brick  office  build- 
ing of  B.  &  M.  R.  R.  to  be  erected  at  South 
Lawrence. 

Barnesvllle,  Minn. — Sewers — John  Mc- 
Gratli    for   constructing   sewers. 

Virginia,  Minn.— Sewer— Chas.  C.  Butler 
at  Jo.oT'.i    fi)r  sewer  In   District  3-G. 

Helena,  Mont. — Street  Work — Adami  Bros, 
at    $:;.32."),    for   extending   boulevard. 

Lumberton,  N.  C. — Sewer  and  Water  Ex- 
tensions— F.  M.  Farrell.  Merry  Oaks,  Chat- 
ham County.  N.  C.  at  $18,570.  for  four- 
mile  extension  of  sewers  and  a  one-mile  ex- 
tension  of   water  mains. 

Albany,  N.  Y. — Paving,  Sewer — T.  Henry 
Dumary.  at  $3,608.  for  paving  Robin  St.. 
and  John  M.  Holler,  at  $1,009,  for  sewer  in 
Eonheim    St. 

Cleveland,  O. — Concrete  Pile  Foundations 
— H.  M.  N()rth.  engineer  in  charge  of  con- 
struction of  the  Lake  Shore  &  Michigan 
Southern  Ry.,  has  awarded  the  contract  for 
the  concrete  piles  for  the  footings  of  the 
Cuyahoga  viaduct  of  the  Cleveland  Shore 
Line  road  to  the  Raymond  Concrete  Pile 
Co.   of  Chicago  and  New  York. 

Guernsey,  O. — Sewer. — S.  D.  Bratton  for 
1,000  ft.  of  21-ln.  sewer  laid  15  feet  deep, 
for  GuL-rnsey  works  of  American  Sheet  and 
Tin    Plate    Co. 

Dayton,  O. — Sewer,  Paving. — Shafer  & 
Dill,  at  $13,260,  for  constructing  sanitary 
sewers  in  Wayne,  Wyoming  and  other 
street.s;  J.  O.  Shoup  &  Co.,  at  $4,038,  foi 
macadamizing  Robert   Boulevard. 

Harrlsburg,  Pa. — Buildings. — G.  A.  Glenn 
&  Co.,  Phnadelphia,  Pa.,  at  $145,200,  for 
constructing  two  buildings  at  State  Insane 
Asylum. 

WillJamsport,         Pa. — Paving. — Busch  ,& 

Stewart    for    paving   Campbell    St. 

Bloomsburg,  Pa. — Electric  Road. — Charles 
Batalgia.  Berwick.  Pa.,  for  constructing  sec- 
tion of  Sunbury  &  Northumberland  Electric 
Ry. 

Easton,  Pa. — Delaware  River  Quarry  & 
Construction  Co..  to  repair  South  Delaware 
River  road  at  $2.35  per  ton  for  trap  rock 
furnished  and  placed,  and  the  Bethlehem- 
Nazareth   road   at   $2.65   per   ton. 

Reading,  Pa. — Subway. — Hawman  Bros., 
at  $110,470.  for  constructing  subway  at 
Spring  St. 

Hastings,  Pa. — Bridge. — J.  A.  Lord,  Hast- 
ings, at  $1.4U0.  for  concrete  bridge  for  Cam- 
bria   County. 

Altoona,  Pa. — Sewer. — Isaac  Bender  for 
constructing  sewer  in   8th  Alley. 

Glassport,  Pa. — Paving. — Glassport  Lum- 
ber Co..   at  $2,216.  for  paving  and  curbing. 

Harrlsburg,  Pa. — Disposal  Plant. — Brady 
&  Snavely.  Harrlsburg.  at  $6,500.  for  sew- 
age disposal  plant  at  Mont  Alto  State  Res- 
ervation. 

Spangler,  Pa. — Paving. — W.  Herr  &  Co., 
Altoona,   for  pacing  in  this  place. 

Chattanooga,  Tenn. — Sewer. — Guild  &  Co.. 
at  $61,213  for  constructing  storm  water  sew- 
er  in    Chestnut   St. 

Salt  Lake  City,  Utah. — Sewer  Pumping 
Station. — Fairbanks-Morse  Co..  at  $13,375. 
for  installation  of  new  intercepting  sewer 
pumping   station. 

Ashland,  Va. — Bridge. — Stamper  Bros.  & 
Ragland.  Richmond,  Va.,  at  $2,476,  for  con- 
crete  bridge    over   Chlckahommlny    River. 

Tacoma,  Wash. — Water  Mains. — Lister 
Construction  Co.,  at  $20,075,  for  laying  water 
mains. 

Fond  du  Lac,  Wis. — Sewers.— S.  H.  Cole. 
for  extensions  to  sanitary  sewers;  also  for 
storm    sewer   in    Armory    St. 

Fond  du  Lac,  Wis.— Sewers.— S.  H.  Cole, 
at  $2,761.  for  constructing  several  small 
sewers. 

Manitowoc,  Wis. — Excavation. — John  Mar- 
esch.  Green  Bay.  Wis.,  for  excavating  a 
new  channel  for  the  Sturgeon  River  at  Lo- 
retto.  Mich.  Work  includes  removal  of  about 
450,000  cu.  yds.  of  earth  and   rock. 


PROJECTED   WORK. 

Railroads- 
Item*   Arranged   Alphabetically  by   State*. 

Brunswick,  Ga. — Georgia  Coast  &  Pied- 
mont R.  R.,  L.  K.  Emerson,  Superintendent, 
Darlen.  Ga..  Is  stated  to  be  preparing  to 
immediately  commence  active  work  on  the 
extension  of  Its  line  to  this  point.  It  la 
understood  that  the  company  will  construct 
terminal  at  this  place. 

Lewlston,  Idaho. — The  Northwestern  Lum- 
ber Co,,  a  Pennsylvania  concern  recently 
organized  to  operate  on  Craig's  mountain, 
expects  to  have  its  plant  Installed  and  in 
operation  bv  July  1,  1007.  In  connection 
with  the  mill  a  railroad  will  be  constructed. 
The  track  and  equipment  for  this  road  will 
be  brought  from  I'ennsylvania.  where  the 
company  is  operating  30  miles  of  lumber 
road. 

Elkton,  Md. — Pennsylvania  R.  R.  Is  hav- 
ing surveys  made  for  a  route  from  Worton 
to  Nicholson,  and  then  on  to  Toichester  and 
Rock  Hall,  with  a  view,  it  Is  said,  of  ex- 
tending tlie  Chestertown  branch  to  those 
two  points.  Alex.  C.  Shand,  Philadelphia, 
Pa.,  is  Chief  Engineer. 

Waynesville,  N.  C. — Elections  were  held 
on  Oet.  29  in  the  various  counties  in  North 
and  South  Carolina  through  which  the  South 
Atlantic  &  Transcontinental  Ry,.  is  to  pass, 
for  the  purpose  of  voting  a  bonus  of  $3,000 
per  mile  to  the  railroad.  As  projected  the 
road  is  to  have  a  northern  branch  from 
Waynesville,  via  Asheville  to  Rutherfordton, 
N  "C  and  a  southern  branch  to  Greenville, 
S.  C.  Col.  S.  A.  Jones,  Waynesville,  is  pro- 
moting the  project. 

Garden  City,  Kan.— The  Kansas  &  Texas 
Rv  Co .  has  been  chartered  in  Oklahoma, 
with  $5,000,000  capital  stock.  The  company 
proposes  to  build  a  railroad  from  Garden 
Citv  via  Guymon,  Okla.,  to  Amarillo,  Tex., 
and  thence  southeast  to  Hoifston,  Tex..  700 
miles.  John  H.  Barnard,  Boston,  Mass.,  is 
the  principal  incorporator  and  associated 
with  him  are  John  L.  Gilson.  C.  M.  Funk. 
G  W.  Gilson.  J.  R.  McCullough,  W.  C. 
Crow   and  Earl  Gilson  of  Guymon.   Okla. 

Cleveland,  Okla.— The  Wichita,  Cleveland 
&  Gulf  Ry.  Co.,  recently  chartered  in  Okla- 
homa to  build  a  line  from  Wichita.  Kan., 
to  Port  Arthur.  Tex.,  has  elected  David 
Batner,  President  and  R.  L.  Lunsford.  Sec- 
retarj-.  The  directors  voted  $50,000  to  fin- 
ish up  the  survey  and  for  use  in  prelim- 
inary work.  The  headquarters  of  the  com- 
pany are  at  Cleveland,  and  50  miles  of  the 
road    have   already   been    surveyed, 

Gotebo,  Okla. — The  Gotebo  &  Southwest- 
ern R.  R  Co..  oi-iginaily  chartered  with 
$300,000  capital  to  build  from  Gotebo,  in 
Kiowa  County,  south  to  Frederick,  in  Till- 
man County,  has  filed  an  amendment  to 
its  articles  of  incorporation  providing  for 
the  construction  of  a  125  mile  road  from 
CliViton  in  Custer  County  by  way  of  Go- 
tebo to  Frederick  and  Increasing  the  capital 
stock  to  $1,000,000.  Herbert  E.  Cloby  of 
Oklahoma  City.  John  W.  Onstedt  of  Cooper- 
ton,  Peter  Richert.  Robert  B.  Wells  and  R. 
W.  Calhoun,  all  of  Gotebo  are  the  incor- 
porators. 

Oklahoma,  City,  Okla.— Oklahoma,  Mexico 
&  Pacific  R.  R,  Co..  with  main  offices  in 
this  city  and  capital  stock  of  $500,000.  has 
been  chartered,  and  proposes  to  construct 
200  miles  of  road  in  OkLahoma.  The  incor- 
porators are:  Jos.  E,  Kerker.  T,  M.  Lind- 
lev  and  C.  S,  Rice,  of  Oklahoma  City,  and 
J.'  M.  Kroeger  and  T.  D,  Kroeger,  of  Guth- 
rie.   Okla. 

Monessen,  Pa. — Pittsburg  &  Lake  Erie  R. 
R.  will  lay  three  to  four  miles  of  track  for 
new  yards  at  this  place  to  handle  output 
of   Pittsburg  Steel  Co. 

Somerset,  Pa. — Plans  are  being  made  by 
the  Baltimore  &  Ohio  R.  R..  for  a  new- 
freight  classification  yard  to  be  built  on  the 
main  line  near  Somerset.  Paul  Dldier.  Alle- 
gheny. Pa.,  is  District  Engineer,  B.  &  O. 
R.   R'. 

Memphis,  Tenn. — Middle  Tennessee  R.  R, 
Co..  capitalized  at  $10,000,  has  filed  Its  In- 
corporation papers  with  the  County  Register, 
at  Columbia.  Tenn,  The  charter  provides  for 
the  road  to  be  built  from  a  point  on  Leath- 
erwnod  creek  in  Hickman  county,  to  the 
headwaters  of  Lieper's  creek,  in  Maury 
County,  a  distance  of  nearly  20  miles.  The 
road,  "when  built,  will  open  some  valuable 
phosphate  territory.  The  incorporators  are: 
J,  II  Carpenter.  J.  W.  Howard.  R,  G.  Spar- 
row,  Meade  Frierson  and  Arra  Holtz. 

Nashville,  Tenn. — Press  reports  from  this 
place  state  local  capitalists  have  decided  to 
at    once   charter   the    Tennessee    Western    R. 


R.,  with  a  capital  of  $3,000,000,  and  put  en- 
gineers In  the  field  to  make  a  preliminary 
survey.  The  road  la  planned  to  connect  with 
the  Nashville  and  Huntsvllle  at  some  point 
In  Giles  county  and  'then  run  through  Giles. 
I^awrence.  Wayne.  Harding.  McNalry  and 
Hardeman  counties  to  a  connection  with  Il- 
linois Central  at  Bolivar,  Tenn. 

Bristol,  Tenn. — Bristol  &  KIngsport  Ry. 
Co.,  capitalized  at  $10,000.  has  been  char- 
tered. J.  B.  Cox,  F.  Powell.  F.  H.  Catteron 
and   S.   I.   King  are  Interested. 

Knoxvllle,  Tenn. — Promoters  of  KnoxvIIle. 
Seviervllle  &  Northeastern  Ry..  will  submit 
proposition  for  building  line  provided  people 
of  Sevier  County.  Tenn.,  will  vote  aid  to  the 
project.  The  line  Is  to  run  across  the 
mountains  Into  North  Carolina,  and  three 
routes  have  already  been  surveyed  for  that 
portion  of  it  between  Knoxvllle  and  Sevier- 
vllle. W.  J.  Oliver,  Knoxvllle,  is  reported 
to  be  Interested. 

Taylor,  Tex. — Entire  right  of  way  from 
Taylor  to  SomervUle  for  the  proposed  Tay- 
lor, Somervllle  &  Gulf  R.  R..  has  been  se- 
cured and  steps  have  been  taken  for  the 
early  construction  of  the  road.  J.  A.  Thomp- 
son.  Taylor,   is  President. 

Pasco,  Wash. — County  Commissioners 
have  granted  petition  of  Portland  &  Seattle 
R.  R.  Co.,  now  under  construction,  for  the 
vacation  of  a  number  of  streets  and  alleys 
in  Pasco  for  new  switchyards.  There  will 
be  about  200  miles  of  track  in  the  yards. 

Spokane,  Wash. — Idaho  &  Washington 
Northern  R,  R..  F.  A.  Blackwell,  President 
and  J.  T.  McDevitt.  Secretary,  has  executed 
a  mortgage  for  $5,000,000  to  secure  funds  for 
construction  and  equipment  of  Its  line  from 
Spirit  Lake,  where  a  model  town  is  being 
built,  to  Newport,  thence  down  the  Pend 
d'Oreille  River,  in  Stevens  County,  Wash., 
north  of  Spokane. 

Electric  Railways- 
Items   Arranged   Alphabetically   by  Slates. 

Birmingham,  Ala. — Tidewater  Develop- 
ment Co..  J.  M.  Dewberry,  President,  has 
transferred  its  franchise  and  rights  of  way 
for  an  electric  railway  to  the  recently  or- 
ganized Birmingham  &  Gulf  Railway  & 
Navigation  Co..  and  work  on  the  new  elec- 
tric line  between  Tuscaloosa  and  Gadsden 
will  be  started  at  once.  The  contract  for 
constructing  and  equipping  the  line  has 
been  let  to  the  Birmingham  &  Gulf  Con- 
struction Co.,  of  which  J.  A.  Vandegrift. 
Philadelphia,  Pa.,  is  President.  George  C. 
Scales  and  George  H.  Ross.  Engineers  of 
the  Construction  company  were  in  Tusa- 
loosa.  Ala.,  the  latter  part  of  October  or- 
ganizing a  force  to  electrify  the  Tuscaloosa 
Belt  Line  Ry..  which  will  be  the  first  work 
to  be  done.  Work  will  then  be  started  In 
Birmingham  and  a  line  built  to  Ensley  and 
Pratt   City. 

Pine  Bluff,  Ark. — Surveys  have  been  com- 
pleted from  Little  Rock  to  this  place  for 
the  Little  Rock-Pine  Bluff  Interurban  line. 
W.  H.  Waugh  is  Engineer  in  charge  of 
surveys. 

Corona,  Cal. — Efforts  are  being  made  to 
induce  the  Pacific  Electric  Ry.  Co.,  to  build 
an  extension  to  this  place  from  Arlington, 
the  present  terminus,  eight  miles  distant. 

Macon,  Ga. — Line  of  projected  Macon. 
Americus  &  Albany  Electric  Ry..  has  been 
definitely  located  and  it  is  said  that  actual 
construction  work  will  be  started  at  an 
early  date.  The  Macon  &  Albany  Securities 
Co,.  Grand  Bldg.,  Macon,  is  backing  the 
project. 

Marshalltown,  la. — Citizens  of  this  place 
have  raised  $50,000  for  preferred  stock  In 
the  interurhan  railway  promoted  by  Hamil- 
ton Browne.  79  Dearborn  St..  Chicago.  111. 
The  line  as  projected  is  to  run  from  this 
city  to  Melbourne  and  in  time  to  become  a 
part  of  the  line  out  of  Des  Moines  for  the 
north. 

Lewlston,  Idaho. — Advices  from  this  city 
state  that  the  Spok.ane  &  Inland  Electric 
Railway  Co..  will  begin  an  extension  of  Its 
road  to  Lewlston  and  Clarkston,  next  spring. 
The  route  followed  will  be  down  the  Step- 
toe  canyon,  reaching  the  Snake  River,  nine 
miles  below  Lewlston,  From  that  point  the 
road  will  parallel  the  Oregon  Railway  & 
Navigation  Co,'s  line  up  the  river  to  the 
mouth  of  Dry  gulch,  where  It  will  cross  the 
river  at  Clarkston,  thence  by  means  of  a 
high  bridge  again  cross  the  river  to  Lewis- 
ton. 

Chicago,  III. — Chicago,  Fox  Lake  &  Lake 
Geneva  R,  R.  Co..  capitalized  at  $200,000. 
has  been  Incorporated  and  proposes  to  con- 
struct an  Interuriian  electric  railroad  from 
Chicago  to  Lake  Geneva,  with  branches  to 
Fox  I^ke  and  Woodstock.  The  incorpora- 
tors and  first  board  of  directors  are  George 
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M.  Seward  and  Sidney  F.  Malette,  brokers 
in  the  Stoclj  Exchange  Bldg. ;  Lewis  E. 
Starr,  wholesale  lumber  dealer.  Stock  Ex- 
change Bldg.;  Maurice  B.  Louis,  Secretaj-y. 
Chicago,  Des  Plaines  &  Fox  River  R.  R., 
and  Haj-ry  T.   Taryan. 

Belleville,  III. — With  principal  office  at  this 
place  and  capital  stock  of  $100,000  the  Belle- 
ville &  Interurban  Ry.  Co.,  has  been  incor- 
porated, and  projects  the  construction  of  a 
line  from  Belleville  to  Smithton.  Jacob 
Gundlack.  Jr..  Geo.  Hippard  and  Thos.  A. 
Bell  are   interested. 

Murphysboro,  III. — Murphysboro  &  Inter- 
urban Ry.  Co..  has  applied  for  charter  and 
proposes  to  build  an  electric  railway  in 
and  around  this  place  and  to  Tarbondale. 
The  sum  of  $50,000  has  already  been  sub- 
scribed. Those  interested:  A.  B.  Minton. 
owner  of  the  "mule  car  line."  now  in  opera- 
tion here;  Willard  Wall,  banker;  W.  C. 
Alexander  of  the  Murphysboro  Ice  &  Cold 
Storage  Co.;  John  G.  Hardy,  banker;  P.  H. 
Eisenmayer.  F*resident  of  the  Southern  Illi- 
nois  Milling    &    Elevator  Co. 

Evansville,  Ind. — Preliminary  surveys  are 
now  under  way  for  the  extension  of  the 
EJvansville  and  Boonville  traction  line  from 
Boonville  by  way  of  Chrisney,  Newtonville. 
Troy,  Tell  City  and  Cannellon.  Ind.  The 
distance  from  Chrisney  to  this  city  by  the 
proposed  line  will  be  30  miles.  C.  C.  Watts 
Princeton,   Ind.,   is   Engineer. 

Decatur,  Ind. — Fort  Wa>-ne  &  Springfield 
Ry.  Co.,  A.  W.  Fisbaugh.  Chief  Engineer, 
Decatur,  will  soon  advertise  tor  bids,  it  is 
said,  for  the  construction  of  the  contem- 
plated extension  of  the  road  from  Decatur 
to  Berne.  The  length  of  this  extension  is 
12  miles  and  in  the  right  of  way  there  are 
thi'ee  streams  which  must  be   bridged. 

Ardmore,  Ind.  T. — The  Ardmore  Traction 
Co.,  with  capital  stock  of  $500,000.  backed 
by  local  and  eastern  capital,  has  been  or- 
ganized here  for  the  purpose  of  either  pur- 
chasing the  lire  of  the  present  Ardmore 
Street  Car  Co.,  or  procuring  a  franchise  for 
the   installing   of   another   line. 

Mirabile,  Mo. — Missouri  Valley  Traction 
Co.,  which  proposes  to  build  a  trolley  line 
from  St.  Joseph  to  Excelsior  Springs  and  to 
Mirabile.  Mo.,  has  "Eeen  chartered.  Among 
those  interested  are  Geo.  Kidd.  Excelsior 
Springs,  Mo.;  Geo.  M.  Morris,  Mii-abile,  and 
J.    J.   McDonald,   St.    Joseph.   Mo. 

Fairmont,  Minn. — G.  E.  Doyle.  Fairmont, 
is  promoting  a  project  for  an  electric  line 
from    this    place    to   Fort    Dodge,    la. 

Hendersonville,  N.  C. — Preliminary  sur- 
veys have  been  made  and  right  of  way  se- 
cured for  the  Asheville  &  Hendersonville  R. 
R.  Co.,  C.  F.  White,  Treasurer,  which  pro- 
poses to  construct  a  22-mile  interurban  road 
between   this  place  and  Asheville. 

Millersburg,  O. — Work  is  to  be  started 
within  a  few  weeks,  it  is  said,  on  the  con- 
struction of  a  trolley  line  between  this  place 
and  Beach  City,  a  distance  of  26  miles.  The 
Millersburg  &  Eastern  R.  R.  Co..  was  re- 
cently incorporated  for  this  purpose.  Among 
those  interested  are:  O.  S.  Olmstead.  Dan 
M.  Miller,  W.  W.  Adams,  of  Millersburg. 
and  Samuel  P.  Dunn  and  J.  A.  Burke,  of 
Cleveland. 

Albany,  Ore. — ^A.  Welch  has  formally  ac- 
cepted the  franchise  recently  granted  him 
to  use  several  streets  in  this  city  for  an 
electric  car  line,  and  has  announced  that 
work  would  soon  begin.  Under  the  terms 
of  the  franchise  work  must  commence  on 
the  line  within  six  months  and  it  must  be 
completed  within  18  months.  The  new  line 
will  cover  the  city  thoroughly,  as  well  as 
connect  with  the  Salem-Eugene  electric  line, 
for  which  a  survey  is  now  being  made. 

Butler,  Pa. — Butler  &  Chicora  Street  Ry. 
Co..  Butler,  has  been  chartered  to  build  line 
15  miles  long;  capital  is  $90,000.  John  Daly. 
Pittsburg,  is  President  and  the  Directors 
include:  W.  C.  Criswell,  Crafton;  W.  J. 
Horgan,  Homestead;  W.  E.  Stern,  Avalon, 
and  E.  W.   Dewey,   Brady's  Bend. 

Saxonburg,  Pa. — Butler,  Saxonburg  & 
Tarentum  Street  Ry.  Co..  of  this  place  has 
been  chartered  with  capital  of  $150,000.  and 
proposes  to  build  a  24  mile  line.  Those  in- 
terested: James  Cringliano.  Saxonburg; 
Otto  W..  Emil  F.  and  Edward  C.  Rudert 
and  John   E.   Muder.  Saxonburg. 

Edgefield,  S.  C. — Charter  is  to  be  applied 
for  at  January  session  of  General  Assembly 
for  a  trolley  line  to  be  built  from  North 
Augusta  to  Edgefield  and  north.  B.  E. 
Nicholson,  Edgefield,  is  chairman  of  the 
committee  and  has  full  power  to  make  ar- 
rangements to  provide  for  a  sur\-ey  of  the 
routes  as  soon  as  it  has  been  determined, 
as  well   as  rights   of  way. 

Covington,  Tenn. — Construction  of  electric 
road  from  this  place  to  Memphis  is  proposed 
and  charter  has  been  applied  for  by  the 
Memphis,     Covington     &    Northern    Electric 


Ry.  Nominal  capital  stock  is  to  he  $14,000, 
which  Willi  be  used  for  pielimlnarv  surveys 
and  securing  right  of  wav.  Among  those 
interested  are:  G.  B.  Gillespie,  John  T. 
Garner,    and   W.    H.    Bingham. 

Houston,  Tex.— Houston  Electric  Co., 
Flint  McGregor,  Engineer,  has  been  granted 
franchise  for  an  extension  of  its  line  to  a 
point   near  Harrisburg. 

Seattle,  Wash. — Recently  incorporated 
Seattle-Tacoma  Short  Line  Rv.  Co.,  will 
shortly  commence  work  on  the  construction 
of  its  interurban  road  between  this  place 
and  Tacoma.  Contracts  for  the  first  live 
miles  were  to  be  let  at  once.  The  company 
which  has  offices  at  415  American  Bank 
Bldg..  Seattle,  and  GIO  Perkins  Bldg..  Ta- 
coma. has  a  capital  stock  of  $6,000,000. 
Merle  J.  Wightman.  302  Broadway.  New 
York,  is  Vice  President  of  the  company  and 
will  he  Resident  Engineer  in  charge  of  con- 
struction. 

Appleton,  Wis. — Surveys  have  been  com- 
pleted and  capital  stock  secured  for  the 
construction  of  an  interurban  line  between 
this  place  and  Fond  du  Lac.  John  Seman. 
Sheboygan,    Wis.,    is    interested. 

Sewers, 

Items   Arranged    Alphabetically   by    State*. 

Anna,  III. — Charles  W.  Brown.  C.  E., 
Jacksonville.  III.,  is  preparing  estimates  of 
cost  of  installing  sewer  system  for  this  city. 

Glencoe,  III. — Village  Council  has  plans 
under  consideration  for  a  sewage  disposal 
plant.  As  proposed  the  north  and  south 
sewer  systems  will  lead  into  a  septic  tank 
at  the   southwestern   edge  of  the  village. 

Marion,  Ind. — Plans  and  specifications  are 
being  made  for  the  construction  of  sewers 
in  western   part  of  this   city  to   cost   $32,000. 

Richmond,  Ind.— Board  Public  Works  will 
call  for  bids  in  December  for  constructing 
two  sections  of  sewer  to  cost  about  $23,000. 

Gary,  Ind. — Extension  of  sewer  system  to 
South  Gary  is  under  consideration.  A  P. 
Melton    is  City   Engineer. 

Hutchinson,  Kan. — City  Engineer  Elbury 
will  shortly  start  surveys  for  a  large  sew- 
er to  be  constructed  in  northeast  part  of 
city. 

New/  Bedford,  Mass. — City  Council  will  or- 
der construction  of  sewers  in  Belleville 
Road,  Howard  Ave.,  and  Wood  and  Covell 
St.  Cost  of  work  is  estimated  at  $50,300. 
A  sewer  will  also  be  built  in  the  street 
leading  to  the  Nonquitt  Mill  at  a  cost  of 
about  $13,654. 

Strugrs,  Mich. — This  city  is  considering  in- 
stallation of  sewer  system  and  sewage  puri- 
fication plant.  George  S.  Pierson,  Kalama- 
zoo, Mich.,  is  Engineer. 

Battle  Creek,  Mich.— Board  Public  Works 
has  recommended  construction  of  sewers 
and  water  main    extensions   to  cost   $7,000. 

Port  Huron,  Mich. — City  Engineer  is  pre- 
paring estimates  of  cost  of  sewering  the 
9th   Ward. 

Joplin,  Mo. — Issuance  of  $160,000  of  bonds 
is  to  be  voted  on.  Part  of  this  amount  will 
go  for  the  construction  of  the  Willow 
Branch  storm  sewer  and  for  a  sanitary  sew- 
er  in   western   part  of   city. 

Sparks,  Nev. — City  is  to  have  a  septic 
tank    constructed. 

Albuquerque,  N.  Mex. — City  Engineer  has 
practically  completed  plans  for  new  sewer 
system   for   this  city. 

Madison,  N.  J. — This  place  has  voted  in 
favor  of  installing  sewer  system. 

Trenton,  N.  J. — State  legislature  has 
passed  bill  allowing  city  of  Paterson,  N.  J., 
to  construct  its  own  sewage  disposal  plant 
in    an   adjoining   county. 

Lockport,  N.  Y. — City  proposes  to  con- 
struct a  sewer  in  Wheatfield  to  cost  about 
$5,000. 

Easton,  Pa. — Construction  of  sewage  dis- 
posal system  for  this  city  is  proposed.  A. 
Prescott  Folwell.  Flatiron  Bldg..  New  York, 
is    Consulting    Engineer. 

Schuylkill  Haven,  Pa. — G.  W.  Butz.  C.  E.. 
is  making  sur\'eys  and  estimates  for  a  sew- 
er  system   for  this    place. 

East  McKeesport,  Pa. — State  Board  of 
Health  has  disapproved  Borough  Council's 
plan  for  a  sewer  system  to  empty  into  Tur- 
tle Creek.  Borough  is  given  until  June  1 
to  find  some  method  of  sewage  disposal. 

Wllkesbarre,  Pa. — City  Engineer  has  plans 
under  way  for  a  storm  sewer  in  the  eastern 
section  of  the  city  to  take  the  place  of  the 
old  Lehigh  Valley  Canal  bed  sewer. 

Hubbard,  Tex. — City  Council  has  ap- 
pointed committee  to  consider  issuance  of 
bonds  for  constructing  sewer  systems. 

Kenosha,    Vvls. — Street    Assessment     Com- 


mittee has  been  instructed  to  take  steps  to 
revive  the  old  scheme  for  a  trunk  sewer 
along  Jordan  Creek. 

Toronto,  Ont. — City  Engineer  has  recom- 
mended the  construction  of  high  and  low 
level  intercepting  sewers,  and  the  classifica- 
tion of  the  sewage  by  means  of  septic  tanks 
and  contact  beds.  The  propject  would  In- 
volve   the    expenditure    of    $3,400,000. 

Colllngdale,  Pa. — Borough  Council  Is  con- 
sidering construction  of  sewer  system. 

Erie,  Pa.— Erie  Improvement  Co.  has  asked 
for  a  charter  and  proposes  to  construct 
sewer  .system  in  Millcreek  and  Harbor  Creek 
Townships.  J.  M.  Sherwin  and  F.  C.  Pratt, 
Erie,  are  interested. 

Kane,  Pa. — Local  sewer  system  is  to  be 
extended. 

Scranton,  Pa. — Mayor  has  authorized  con- 
struction of  Forest  Court  sewer. 

Brodhead,  Wis. — City  is  to  construct  sewer 
system.  W,  G,  Kirchofter,  Madison,  Wis.,  Is 
Engineer. 

Waukesha,  Wis.— Installation  of  $26,000 
sewer  system  is  under  consideration. 

Water  Supply. 
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Luverne,  Ala. — Surveys  have  been  made 
for   water   works    for   this   place. 

Tampa,  Fla. — Tampa  Water  Works  Co.  is 
negotiating  for  the  purchase  of  the  water 
works  system  established  some  time  ago  by 
Eugene  Holtsinger. 

Hazlehurst,  Ga. — Election  is  to  be  held 
Nov.  25  to  vote  on  issuing  $25,000  of  bonds 
for  building  water  works  and  sewer  system. 

Rome,  Ga. — City  Council  will  vote  on  is- 
suance of  $150,000  of  bonds  for  water  works 
and   sewer   extensions. 

Lamoni,  la. — Plans  have  been  prepared  for 
water  works  for  this  place  to  cost  $20,000. 
W.  K.  Palmer,  Kansas  City,  Mo.,  is  En- 
gineer. 

Anna,  111. — Anna  Water  Works  Co.  has 
been  granted  franchise  and  is  now  asltlng 
a  charter.  Company  is  to  have  capital  stock 
of  $14,000.  H.  P.  Tuthill,  George  Sanford 
and  J.   N,   Dickinson  are  interested. 

Antioch,  III. — Plans  are  being  considered 
for  installation  of  water  works  for  tills  place. 

Deer  Creek,  III. — This  place  has  voted  on 
special  tax   for  installing  water  works. 

Rock  Falls,  III. — Municipal  water  works 
are    under    consideration. 

Winnetka,  IN. — Extensive  improvements 
are   planned    for   local   water  works. 

Wolcott,  Ind. — Citizens  have  voted  to  con- 
struct  water  works  at  a  cost  of  $10,000. 

Welsh,  La. — Citizens  Ice  &  Water  Works 
Co..  has  been  organized  with  $25,000  capital 
stock.     Plant  is  to  be  erected, 

Morenci,  Mich. — Installation  of  water 
works  here  is  under  consideration. 

Fowlerville,  Mich. — Special  election  was 
held  Oct.  28  to  vote  on  Issuing  bonds  for 
water   works. 
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Edson  Diaphragm  Trench  Pumps 


Non-chokaV)li',  handling  with  ease 
water  full  of  sand,  gravel,  mud  and 
other  foreign  substances,  without  per- 
ceptible wear.  Can  be  successfully  op- 
erated by  the  most  ignorant  workman. 


llnqueslionably  the  best  appa- 
ratus ior  moving  large  quan- 
tities ol  water  qniclily  and 
economically  by  hand  power. 

Fully  fifty -two  per  cent  of  American  con- 
tractors use  Edson  Diaphragm  Pumps. 
If  you  belong  to  the  forty-eight  per  cent 
you  will  be  interested  in  our  Special 
Guarantee  Trial  Offer. 

Ask  about  it  or  send  for  circular. 

Established    1859 

EDSON  MFG.  CO. 

256  Atlantic  Avenue  Boston,  Mass. 


RETAINING   WALLS    AND    PAVING 
W.  HARRISON  STREET. 

Department    of    Public    Works, 

Chicago,  October  28.  1907. 
Sealed  proposals  will  be  received  by  the 
city  of  Chicago  until  11  a.  m.,  Tuesday,  No- 
vember 12.  1907.  at  room  224.  city  hall,  for 
furnishing  all  labor  and  material  and  for 
paving  with  No.  2  granite  lilocks  and  for 
building  certain  retaining  walls  in  W.  Har- 
rison street,  from  S.  Canal  street  to  S.  Clin- 
ton street,  and  in  a  part  of  S.  Canal  street, 
near  the  intersection  oi  Canal  street  and  W. 
Harrison  street,  according  to  plans  and  spec- 
ifications on  file  in  the  oflrtce  of  the  Depart- 
ment ot  Public  Works  of  said  city,  room  225, 
city  hall. 

Proposals  must  be  made  out  upon  blanks 
furnished  at  said  otnce  and  be  addressed  to 
said  department,  indorsed  "Proposals  for 
Retaining  Walls,  Etc.,  W.  Harrison  St.,"  and 
be  accompanied  with  one  thousand  dollars 
in  money  or  a  certified  check  for  the  same 
amount  on  some  responsible  bank  located 
and  doing  business  In  the  city  of  Chicago 
and  made  payable  to  the  order  of  the  com- 
missioner of  public  works. 

The  commissioner  of  public  works  reserves 
the  right  to  reject  any  or  all  bids. 

No  proposal  will  be  considered  unless  the 
party  offering  it  shall  furnish  evidence  sat- 
isfactory to  the  commissioner  of  public 
works  of  his  ability,  and  that  he  has  the 
necessary  facilities,  together  with  sufficient 
pecuniary  resources,  to  fulfill  the  conditions 
of  the  contract  and  specifications,  provided 
such  contract  should  be  awarded  to  him. 

Companies  or  firms  bidding  will  give  the 
Individual  names,  as  well  as  the  name  of 
the  firm,  with  their  address. 

JOHN  J.   H.\NBKRG, 
Commissioner  of  PuIjIIc  Works. 
By  P.A.UL  RBDIESKE. 
Deputy  Commissioner  of  Public  Works. 
19-lt 


LEVEE  WORK— Mississippi  River  Com- 
mission, 1st  and  2d  Districts.  U.  S.  Engineer 
Office,  Room  20.  Custom  House,  Memphis. 
Tcnn.,  Oct.  25.  1907.— Sealed  proposals  for 
about  190.000  cubic  yards  of  levee  work  and 
40  000  cubic  yards  ot  drainage  ditch  in 
Upper  St.  Francis  levee  district  will  be  re- 
ceived at  this  nfiice  until  12  o'clock  m..  Nov. 
25  1907.  and  then  publicly  opened.  Informa- 
tion furnished  on  application.  WM.  D. 
CONNOR,    capt..    engrs. 


RAILROAD  WORK. 

St.  Louis.  Mo. 
The  Missouri  &  North  Arkansas  Railroad 
Company  has  650,000  cu.  yds.  of  side  borrow 
and  three  miles  of  pile  trestle  to  let  on  28 
miles  of  their  extension  between  Kensett 
and  Cotton  Plant.  Arkansas. 

W.    S.   DAWLET,   Chief  Engineer. 
820  Security  Building.  St.  Louis, -Mo. 


NOTICE  TO  CONTRACTORS. 

Dancy  Drainage  District. 
Wausau,  Wisconsin. 
Sealed  bids  will  be  received  by  the  Com- 
missioners of  the  Dancy  Drainage  District 
at  the  office  of  the  Clerk  of  the  Circuit 
Court  in  Wausau.  Wisconsin,  until  2.00 
o'clock  p.  m.,  Tuesday,  December  3d.  A.  D. 
1907,  at  which  time  and  place  the  Commis- 
sioners will  attend  and  publicly  open  said 
bids. 

The  work  upon  which  bids  will  be  received 
are  the  Main  Ditch  and  all  of  the  branch 
ditches  proposed  to  be  constructed,  plans  for 
which  have  been  heretofore  approved  by  the 
Court. 

Payments  will  be  made  in  cash  on  month- 
ly estimates  to  the  extent  of  80%  of  the 
work  done  during  the  preceding  month  and 
final  payment  upon  the  completion  and  ac- 
ceptance of  the   work. 

Plans,  profiles  and  specifications  are  on 
file  and  may  be  seen  at.  the  office  of  the 
aforesaid  Clerk  of  the  Court,  at  the  office 
of  the  Secretary  of  the  Board  of  Commis- 
sioners at  Dancy.  Wisconsin,  at  the  office  of 
the  Harman  Engineering  Co.,  109  South  Jef- 
ferson Ave.,  Peoria.  Illinois,  and  at  the 
rooms  of  the  Western  Society  of  Engineers, 
Monadnock  Bldg.,  Chicago,  Illinois.  Copy 
of  Specifications.  Form  of  Bid  and  Form 
of  Contract  may  be  procured  by  calling 
upon  or  addressing  the  Harman  Engineer- 
ing Co. 

The  Commissioners  reserve  the  right  to 
reject  any  and   all  bids. 

GEO.    H.     REYNOLDS, 
J.    P.   MALICK, 
GEO.    G.    KNOLLER, 

Commissioners. 
HARMAN    ENGINEERING    CO.. 

Engineers,  Peoria,  Illinois. 
October  2S,    1907.  19-2t 


PAVING. 

Hot   Springs,   Ark. 
Sealed  proposals  will  be  received  for  street 
paving  in   Improvement   District   No.    21   and 
Imp.    District   No.    26.    City    of   Hot    Springs, 
Ark. 

Approximately  10,000  sq.  yds.  with  either 
Asphalt,  Bitulithic  or  Vitrified  Paving  Block, 
on  six-inch  concrete  base. 

Proposals  to  be  opened  Nov.  20th.  1907. 
Also    approximately    5.000    sq.     yds.     with 
Vitrified    Paving    Block,    between    St.    R.    R. 
Tracks,   in  above  Imp.   Dists. 

For  further  particulars,  plans  and  speci- 
fications, address. 

F.    V.    P.    ELLSWORTH, 

City  Civil  Engr.. 
Hot  Springs.  Ark. 


MUNICIPAL     CIVIL      SERVICE     COMMIS- 
SION. 
299   Broadway. 
New   York.    October   31,    1907. 

PUBLIC  NOTICE  IS  HEREBY  GIVE.N 
that  applications  will  be  received  from 
THURSDAY.  OCTOBER  31.  UNTIL  4  P.  M.. 
WEDNESDAY.  NOVEMBER  27.  1907,  for 
the   position    of 

TOPOGRAPHICAL  DRAFTSMAN. 

The  examination  will  be  held  on  Thurs- 
day. December  19,  1907,' at  10  a.   m. 

The  subjects  and  weights  of  the  examina- 
tion are  Technical,  5;  Experience.  2;  Mathe- 
matics, 2;   Neatness.   1. 

Vacancies  constantly  occur.  The  salary  is 
$1,200  per  annum   and   up. 

The  provision  of  clause  12  of  Rule  ATI., 
to  the  effect  that  "no  person  who  has  en- 
tered any  examination  for  appointment  to  a 
competitive  position  and  failed  therein  or 
who  has  withdrawn  therefrom,  shall  be  ad- 
mitted within  nine  months  from  the  date  of 
such  examination  to  a  new  examination  for 
the  same  position."  is  waived  so  far  as  it 
applies   to  this  examination. 

For   further  information  apply  to  the  Sec- 
retary-. 
19-3t'        FRANK  A.   SPENCER.   Secretary. 


U.  S.  ENGINEER  OFFICE.  Portland.  Oreg  . 
Oct.  18,  1907.  Sealed  proposals  for  furnish- 
ing and  delivering  four  hoisting  engines, 
three  locomotives  and  two  boilers  will  be 
received  here  until  11  a,  m.,  Nov.  IS.  1907. 
and  then  publicly  opened.  Information  fur- 
nished on  application.  S.  W.  ROESSLER. 
Lt.   Col..   Engrs.  17-41 

U.  S.  ENGINEER  OFFICE.  Riegler  Build- 
ing. Little  Rock.  Ark..  Oct.  16.  1907.— Sealed 
proposals  for  248,000  cubic  yards  of  levee 
work  opposite  Pine  Bluff  on  Arkansas  River. 
Ark.,  will  be  received  at  this  office  until  11 
o'clock  a.  m'.,  November  16,  1907.  and  then 
publiclv  opened.  Information  furnished  on 
application.  WM.  D.  CONNOR.  Capt..  E^ngrs. 


Xoveni'ber  6,  1907. 
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Solving:  Sewer  Problems 

In  any  sewer  system,  large  or  small,  obstructions  and  stoppages  are  bound  to  occur. 
A  comparatively  small  obstruction  may  cause  an  aggravating  amount  of  work  and  unneces- 
sary expense,  simply  because  one  is  without  the  proper  tools  to  get  right  at  the  trouble 
at  once. 

Sewer  superintendents  all  over  this  country  are  solving  this  problem  and  demonstrat- 
ing to  their  perfect  satisfaction  that  thev  can  by  the  use  of 

FELTON  IMPROVED  COUPLINGS 

the  best  and  most  appropriate  couplings  for  connecting  sewer  rods,  ever  put  on  the  market, 
quickly  remove  all  ordinary  obstructions,  and  very  much  simplify  maintenance  and  cleaning 
sewer  systems. 

In  connection  with  the  couplings  we  manufacture  a  line  of  sewer  cleaning  tools. 
Every  tool  is  made  for  a  particular  use,  and,  together  with  the  couplings,  make  the  most 
coftiplete  sewer  cleaning  outfit  which  it  is  possible  to  obtain.  If  you  would  like  to  see  the 
tools  and  get  all  the  information — send  for  our  little  booklet.     It  will  prove  highly  interesting. 


1-46  Pearl  Street 


HAROLD  L.  BOND  COMPANY, 


LONO  DISTANCE  TELEPHONE 


BOSTON,  MASS. 


SEPTIC  TANK    AND    PUMPING 
STATION. 

North  Milwaukee,  Wis. 

Sealed  bids  will  be  received  by  E.  H. 
Klamp,  Village  Clerk,  until  7:30  p.  m.,  Nov. 
11,  1907,  for  the  furnishing  of  all  material 
and  labor  for  the  construction  of  a  septic 
tank  made  of  concrete,  42  ft.  in  diameter  by 
16  ft.  deep  with  brick  house  IS  ft.  in  dia- 
meter by  10  ft.  high,  erected  above  it.  Each 
bid  must  be  accompanied  by  a  certified 
3heck  for  5  per  cent  of  the  amount  of  the 
Did.  A  bond  of  50  per  cent  will  be  required 
)f  the  successful  bidder. 

Plans  and  specifications  may  be  seen  on 
md  after  Nov.  4,  at  the  village  hall,  North 
Milwaukee,  Wis.,  at  31  Vroman  BIdg.,  Madi- 
son, Wis.,  and  at  the  Builders  &  Traders' 
Exchange,  Milwaukee,  Wis.  The  right  is 
reserved  to  reject  any  or  all  bids. 

W.  G.  KIRCHOFFER.  Engineer. 

Madison,  Wis. 
E.    H.    KLAMP.    Village  Clerk, 
lS-2t  North  Milwaukee.  Wis. 


TRUNK  SEWER  AND  TUNNEL. 

White  Plains.    N.    T..    Oct.    10.   1907. 
Office  of  the  Commission,  No.  2  Grand  St. 

Pursuant  to  the  provisions  of  Chapter  646 
of  the  Laws  of  New  York,  1905,  as  amended 
by  Chapter  747  of  the  Laws  of  1907. 

SEALED  BIDS,  addressed  to  the  Chairman 
of  the  Bronx  Valley  Sewer  Commission  and 
accompanied  by  a  certified  check  for  at  least 
five  per  cent  of  the  amount  of  security  re- 
quired for  the  faithful  performance  of  the 
contract  for  each  section  bid  upon,  will  be 
received  up  to  November  7,  1907,  at  one- 
thirty  P.  M.,  for  furnishing  all  the  work 
and  materials  necessary  for  the  watertight 
and  enduring 

CONSTRUCTION  of  each  one  of  the  seven 
sections  which  together  comprise  about  twelve 
miles  of  circular  sewer  from  three  and  one- 


third  to  six  feet  in  diameter  and  about 
three  miles  of  circular  lined  tunnel  mostly 
six  and  one-half  feet  and  eight  and  one- 
half  feet  in  diameter.  The  material  to  be 
either  monolithic  reinforced  concrete,  re- 
inforced   concrete  blocks   or   trrick   masonry. 

PLANS  and  specifications  may  be  seen  at 
the  office  of  the  Commission.  The  Invita- 
tion to  Contractors,  the  Form  for  Bids,  the 
Specifications  and  the  Form  of  Contract 
and  Bond  may  be  obtained  from  the  Sec- 
retary of  the  Commission  upon  the  pay- 
ment of  one  dollar,  to  be  repaid  when  the 
same   are   properly   used   in  bidding. 

FORM  OF  BID  must  fulfill  the  require- 
ments of  the  Invitation  and  be  made  out 
upon  the  printed  Form  of  Bid  as  above  ob- 
tained and  the  Commission  reserves  to  it- 
self the  right  to  reject  any  or  all  bids 
or  to  accept  that  one  or  those  whose  ac- 
ceptance will,  in  its  judgment,  best  secure 
the  public  interest  and  the  efficient  per- 
formance  of   the   work   mentioned. 

FRANK  N.  GL0VE:R, 
Secretary. 
Office   of  the   Commission,   No.   2   Grand  St.. 

White  Plains,   N.   Y.,   October  10,   1907. 

Postponement   of    Date. 

The  time  for  opening  of  bids  for  the  con- 
struction of  the  Bronx  Valley  Sewer  is  ex- 
tended to  Wednesday,  November  27,  1907,  at 
1:30  p.  m.,  at  No.  2  Grand  St.,  White  Plains, 
N.  Y. 
19-3t  FRANK  N.  GLOVER,  Secretary. 


PROPOSALS     FOR     WATER     PIPE. 

Office  of  the  Superintendent  of  the  Water 
Department  of  the  City  of  Phoenix,  Ariz., 
September  25,    1907. 

Separate  bids  will  be  received  by  the  Su- 
perintendent of  the  Water  Works  of  the 
City  of  Phoenix,  Arizona,  at  the  office  of 
the  said  Superintendent,  up  until  3:30  p. 
m.,   of  December  1,   1907,  for  the  following: 


1.  Furnishing  all  material  and  labor  for 
the  completion  of  contemplated  improve- 
ments. 

2.  Supplying   material   only. 

3.  Necessary  work  for  the  Installation  of 
the   same. 

Specifications  can  be  obtained,  upon  appli- 
cation, from  the  Superintendent,  at  City 
Hall,   Phoenix,  Arizona. 

A  certified  check  for  five  per  cent  of  the 
amount  of  the  bid,  made  payable  to  Frank 
Thomas,  Recorder  for  the  City  of  Phoenix, 
is  to  accompany  each  proposal,  to  be  held 
as  a  guarantee  that  a  contract  with  bond 
approved  by  him  will  be  entered  Into  by 
the  party  whose  bid  is  accepted,  in  accord- 
ance  with   the   terms  of  the   said  bid. 

The  Superintendent   reserves   the   right   to 
reject  any  or  all  bids,  in  whole  or  in  part. 
ROBT.    CRAIG, 
Superintendent 


PROPOSALS  FOR  STREET  PAVING. 

Columbia,   S.   C. 

Proposals  will  be  received  by  the  Street 
Commission  of  the  City  of  Columbia,  S.  C, 
until  12  o'clock  m.,  November  25th,  1907,  for 
paving  Main  Street  with  either  VUrifled 
Brick,   Wood-Block,   Asphalt  or  "Bltulithlc." 

The  work  will  embrace  approximately  65,- 
000  square  yards  of  pavement,  17,000  lineal 
feet  of  combined  concrete  curb  and  gutter, 
and  4,500  lineal  feet  of  concrete  storm  drains. 

Plans  are  on  file  and  may  be  seen  at  the 
office  cf  the  Street  Commission  at  Columbia, 
or  at  the  office  of  the  Engineer  at  Winston - 
Salem,  N.  C. 

Specifications  will  be  ready  and  may  be 
obtained  from  the  Engineer  after  oct.  30th. 

Propoiials  will  be  opened  publicly  with  the 
usual  rights  reserved. 

J.   L.   LUDLOW.   Engineer. 

Winston-Salem,   N.   C. 
CHAS.  NAREY, 
lS-3t  Chairman   St.   Commission. 
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Pastern  Headquarters: 

.(I.S  Waicr  Si.  Piiisburit,  Pa. 

THOS.  ORADV.  Sec'y. 

\2  I-iflh  Si.  Bayonni:,  N.J. 

JOSEPH  BRADY,  Scc'y- 


COMPinf.SI      unci      PRVCTlCAl,      UNCilMJlKS      and      CRANUMliN      l^urnishcd 

b)    I  he 

Associated  Union  ol  Sleam  Shovel  and   Dredgcinen 

H.  1..  \\  XLLACIi,  Sctrcl.ir> -Treasurer 

Koum  6U6,  269  Dearborn  Si..  ChigaKU,  III. 

State  M.-ikc  ol  M.icliine  When  OrilerinK  Mf" 


Western  Headquarters: 
Soulh  San  f-rancisco        California 

\\  M.  OALLAQHER,  Sec'y. 

1 1  OH   Mlh  Ave..  .Seattle  Viath. 

H.  V.  TUCKER,  Sec'y. 


International  Brotherhood  of 
Steam    Shovel    &    Dredge    Men 

Furnishes  on  short  notice,  competent  and  practical  Engineers,  Cranemen  and  Firemen  for  all 
kinds  of  machines,  to  all  contractors  and  railroad  companies  in  the  United  States  and 
foreign  countries.  The  men  whom  we  furnish  will  be  guaranteed  competent  workmen  and 
and  will  carrv  a  membership  card  in  our  association.  When  ordering  men  be  sure  and  state 
the  kind  of  machine  you  operate.     Address  all  communications  to 

THOS.  J.  DOLAN,  Sec'y-Treas. 
CHICAGO,  ILL. 


Headquarters,  134  Monroe  St.,  Rooms  508,  509  and  510. 
Lontr  Distance  Telephone   1222  Central. 


J.  F.  GRAHAM, 

(Roadma«ter  Graham) 

RAILROAD  LABOR  AGENT 

All  classes  of  Laborers  in  .^.ny  Number 
SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory 

WRITE  Oa  WIRE 

204  Washington  Avenue  South 
MINNEAPOUS.  MINN. 


Italian  Laborers  Supplied 

FREE  OF  CHARGE 


For  railroad  building,  water-works,  quarries  and 
all  kinds  ot  construction  work,  by 

The  Labor  Information  Office  for  Italians 

(Incorporated) 

59  Lafayette  (Formerly  Elm)  Street 
New  York  City 

No  charge  either  to    applicants  for    help  or  to 

the  laborers. 

Send  for  circulars  and  application  blanks. 


It  you  want  to  buy 

TOOLS 
SUPPLIES   or 
MACHINERY 

Send  us  a  postal  card  and  we  will  notify  the 
leading  dealers  or  manufacturers.  We  have 
unexcelled  facilities  for  helping  those  who 
are  in  the  market  for  anything. 

ENGINEERING-CONTRACTINQ 

355  Dcarl'iTii   St..  Chicak'o 


USE 
On    Your  Concrete  Sewers  and  Conduits 


Half  Round  Blaw  Center,  used  for  construction  of  invert  and  crown. 

showing  method  of  support  and  finished  concrete. 

W.  C.  MuUins,  Kansas  City.  Mo. 

WRITE  FOR  C.\TALOG. 

BIdw  (olldpsitile  Steel  (enteriot  (ompdny 

Wcstinghouse  Buildini;,  Pitt.sburg,  Pa. 
New  York  Office,  320  Park  Row  Bldg. 


First  Annual 

CEMENT  SHOW 

Under  the  Auspices  of  the 

Cement  Products  Exhibition  Co. 

Coliseum,  Chicago,  Dec.  17-21,  1907. 

There  will  be 

Elaborate  displays  of  cement  products 
Cement  machinery 
Competent  demonstrators 
Instructive  literature 
Profitable  discussions 
Beautiful  decorations 
Fine  music,  and 
Lots  of  enthusiasm. 

If  you  want  to  learn  something  about 
cement  do  not  miss  the  exhibition 

[I^First  Allotment^Nov.  11th 

Application  blanks  and  diagrams  may  be 
obtained  of  L.  L.  Fest,  Manager,  New  South- 
ern Hotel,  Chicago. 


November  6,  1907. 
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WANTS 

Undisplayed  Cards  under 
this    heading    cost    only 

One  Cent  a  Word 

Displayed  $1.00  an  Inch. 


Technical  men  in  all  lines.  Wanted 
Superintendents,  Engineers,  Drafts- 
men, positions  waiting  in  all  sections 
of  the  countr}-.  Write  today. 
HAPGOODS,  305  Broadway,  X.  Y. 
orlOlU  Hartford   Bldg.,  Chica.go. 

The    Engineering   Agency   Bulletin,   pub- 
lished every  week,  contains  a  list  of   posi- 
tions   for   Engineers,    Draftsmen,    Instru- 
mentmen,    etc.,   etc.,    that   are   positively 
vacant  at  the  time  you  receive   it. 
Send  for  sample  copy. 
THE  ENGINEERING  AGENCY, 
Monadnock  Block,  Chicago 
Established  1893 


WANTE7D — Position  as  manager,  superin- 
tendent, or  chief  engineer  with  railway 
company  or  general  contractors,  bv  civil 
engineer  of  20  years'  broad  experience. 
Short  line  preferred.  Can  show  results. 
Two  years  present  position  as  manager 
short  line.  Wish  change  of  location.  Ad- 
dress "E.  O.,"  care  Engineering-Contract- 
ing,   355  Dearborn  St,  Chicago.  111.  14tf 

WANTED— Position  as  Superintendent  of 
construction.  A  thoroughly  reliable  man 
of  long  experience,  familiar  with  all 
kinds  of  building  construction  and  the 
practical  details  of  architectural  work, 
would  like  responsible  position  in  charge 
of  extensive  building  operations  in  Bos- 
ton or  vicinity.  Address  "Superintend- 
ent," 3  Wabon  St.,  Roxbury,  Mass.       16-4t 

WANTED — Two  experts  on  concrete  and  re- 
inforced concrete  construction,  design  of 
forms,  etc.,  are  open  for  engagement.  Ad- 
dress "Experts,"  Engineering-Contracting, 
355   Dearborn   St..   Chicago.   111.  IS-tt 

\V.\NTED — Civil  Engineering  Draftsman — 
Thoroughly  experienced  man  who  can  ac- 
cept and  report  quickly  for  position  as 
Chief  Draftsman  for  large  manufacturing 
company  making  special  track  work,  frogs, 
switches  and  crossings,  and  other  steel 
material  for  both  steam  and  street  rail- 
ways. Man  must  have  some  experience  on 
this  class  of  work,  and  be  able  to  show 
good  recommendations.  W.  8388,  The  En- 
gineering Agency,    Inc.,   Chicago. 

WANTED— Position.  A  well  known  chief 
engineer,  50  years  of  age;  having  had  30 
years'  experience  on  location,  construction, 
and  other  railway  work,  is  looking  for 
change.  Is  especially  well  fitted  to  in- 
vestigate projects  and  prepare  estimates 
for  investors.  Address  "W.  P.,"  care  of 
Engineering-Contracting.  355  Dearborn  St., 
Chicago. 

WANTED — Rodmen  for  government  railway 
In  South  America.  Will  pay  $80  in  gold 
and  expenses,  including  medical  attend- 
ance, etc.  Two  year  contract.  Do  not 
answer  unless  prepared  to  advance  $300 
traveling  expenses,  of  which  $200  will  be 
refunded  later.  We  want  ten  good  men. 
We  have  been  furnishing  men  for  two 
years  for  this  work  and  can  guarantee 
that  everything  is  all  right.  Engineering 
Agency,    Monadnock    Block.    Chicago. 

WANTED — Mechanical  engineer  now  in  the 
E3ast  desires  position  in  New  Mexico  or 
vicinity.  Will  start  at  $125  with  contract- 
or who  is  looking  for  an  experienced 
superintendent  or  engineer.  Best  of  ref- 
erences. Address  "D.  J.  W.."  care  of 
Engineering-Contracting,  355  Dearborn 
St.,    Chicago. 

SITUATION  WANTED  by  superintendent 
and  foreman,  33  years  of  age.  having  had 
practical  experience  on  building  construc- 
tion, grading,  concrete  and  cement  work. 
Also  as  assistant  on  railroad  and  munici- 
pal surveys.  Familiar  with  instruments. 
Preference.  Southern  location.  Address 
"B.  H.  C."  care  of  Engineering-Contract- 
ing,  355  Dearborn  St..   Chicago.  19-2t 


WANTED— Architectural  draftsmen.  Struc- 
tural steel-work  draftsmen.  Electrical 
draftsmen,  and  Mechanical  draftsmen.  A 
competitive  examination  will  be  held 
simultaneously  at  the  Navy  Yards,  Boston 
Mass..  Brooklyn,  N.  Y.,  League  Island 
Pa.,  Washington,  D.  C,  Mare  Island,  Cal.. 
Puget  Sound.  Wash.,  and  at  Chicago.  111. 
Cincinnati,  Ohio.  St.  Louis.  Mo..  Denver 
Colo.,  and  Pittsburg,  Pa.,  December  2  and 
3.  1907,  for  the  purpose  of  establishing  an 
eligible  register  for  the  above  positions. 
Applicants  desiring  to  take  the  examina- 
tion at  any  of  the  Navy  Yards  will  ad- 
dress their  applications  to  the  Command- 
ants of  such  Yards.  Those  wishing  tc 
take  the  examination  at  Chicago,  III.,  Cin- 
cinnati, Ohio.  St.  Louis,  Mo..  Pittsburg 
Pa.,  or  Denver,  Colo.,  will  address  their 
applications  to  the  Secretary  of  the  Navv 
Wasliington,  D.  C.  All  applications  must 
be  delivered  to  the  proper  oflicer  on  or  be- 
fore   November   20.    1907.  17-2t 

RAILROAD  SHOP  TOOLS— Having  pur- 
chased six  acres  of  ground  for  shops  for 
repairing  locomotives,  rebuilding  cars, 
making  frogs,  switches,  etc..  we  desire  to 
hear  from  manufacturers  of  machinerj-  for 
such  works.  Railway  Equipment  Co.,  324 
Chamber   of   Commerce,    Portland,    Ore. 

WANTED— Position  —  Railroad  draftsman 
having  had  two  years'  experience  with 
railroad  location  parties,  wishes  new  posi- 
tion. Address  D.  C.  Hall,  1619  Summi-t 
Ave.,   Seattle,  Wash.  lS-3t 

WANTED— Position  with  Contractor  as  En- 
gineer or  Superintendent  railroad  work 
preferred.  Twelve  years'  first  class  experi- 
ence; can  handle  any  Job  of  earth  moving 
or  concrete  work,  steam  shovel,  and  heavy 
masonry.  Can  report  in  twenty-four  hours. 
Address  "F.  G.  A.,"  care  of  Engineering- 
Contracting,   355  Dearborn  St.,  Chicago. 

WANTED — Position — Young  Engineer  twen- 
ty-nine; has  principally  acted  for  last  three 
or  four  years  as  Transitman  and  Chief  of 
Party  on  railroad  location;  recently  Chief 
of  Party  on  verj'  heavy  work  in  Ohio; 
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Contractors  Suffer  from  Lack  of  Law 
Knowledge. 

Contractors  undertaking  public  contracts 
should  always  post  themselves  on  the  en- 
abling acts  under  which  the  work  is  done, 
the  appropriations  made  for  the  work,  and 
all  other  essential  details.  This  is  abso- 
lutely necessary  to  be  able  to  enforce  pay- 
ment for  the  work  done. 

Our  attention  is  called  to  this  subject 
by  a  recent  California  court  decision, 
wherein  a  contractor  for  some  sewer  work, 
done  under  the  "Vrooman  act,"  cannot  re- 
cover. 

The  case  at  issue  was  whether  the  de- 
scription of  the  work  in  the  contract,  and 
upon  the  engineer's  plans,  agreed  with  the 
ordinance  of  intention.  The  court  decided 
that  the  description  did  not  tally,  hence 
there  was  no  authority  for  the  work,  and 
the  contractor  cannot  be  paid.    This  is  no 


direct  fault  of  the  contractor,  yet  the  con- 
tractor is  the  one  to  sufTer. 

The  act  of  the  legislature  that  affects 
southern  California  on  such  construction 
work,  known  as  the  "Vrooman  act,"  is  a 
freak  piece  of  legislation.  As  we  under- 
stand it,  the  act  provides  for  the  towns 
and  cities  letting  work  to  contractors,  who 
are  given  warrants  for  work  when  it  is 
finished.  These  warrants  are  not  paid  by 
the  city  but  the  contractor  is  compelled 
to  collect  them  from  each  and  every  prop- 
erty owner. 

We  have  heard  of  contractors  being 
made  to  do  many  unreasonable  and  sur- 
prising things,  but  this  is  the  first  time 
that  it  has  been  brought  to  our  attention 
that  a  contractor  is  made  a  tax  collector  in 
order  to  be  paid  for  his  work.  Naturally 
this  act  prevents  all  small  contractors  from 
bidding  on  construction  work,  as  only 
firms  that  can  carry  their  payrolls  and 
other  expenses  until  the  job  is  completed 
can  afford  to  bid.  This  invites  collusion 
between  a  few  contractors,  and  they  can 
make  the  cities  pay  a  handsome  price  for 
having  their  taxes  collected,  and  applied  to 
paying  for  work  that  may  have  been  done 
for  some  months.  The  rate  of  interest 
they  charge  for  waiting  for  their  money 
is   not   likely  to  be   small. 

It  is  true  that  contractors  should  be  pro- 
tected from  such  freak  legislation.  We 
know  of  no  way  in  which  they  are  likely 
to  be  so  protected  except  through  the  new 
American  Society  of  Engineering  Contrac- 
tors that  is  now  being  organized.  Over 
600  contractors  and  engineers  have  applied 
for  membership  in  the  organization.  If 
you  have  not  already  sent  in  your  appli- 
cation, cut  out  the  coupon  appearing  on 
one  of  our  advertising  pages  and  mail  it 
today.  Announcement  as  to  the  perma- 
nent organization  of  the  society  will  soon 
be  made. 


,  Two  Ways  of  Exercising  Foremanship 

Supervision  has  a  particularly  important 
part  in  concrete  work.  The  frequently  re- 
iterated statement  that  concrete  work  can 
be  done  by  common  labor  whereas  steel  and 
timber  and  masonry  construction  require 
skilled  labor  is  true  only  if  we  get  tlTe 
meaning  correctly.  The  correct  meaning  is 
got  that  skill  is  not  required  in  concrete 
construction,  it  is  that  one  skilled  foreman 
can  so  direct  the  work  of  a  score  of  com- 
mon laborers  that  a  safe  and  durable  struc- 
ture can  be  built  of  concrete  where  stone 
cutters,  housesmiths  and  carpenters  have 
never  been  heard  of.  In  a  word  concrete 
work  is  work  involving  skilled  supervision 
but  not  necessarily  involving  skilled  work- 
men in  the  sense  that  stone  cutters  and 
metal  workers  are  skilled. 

The  lesson  of  the  fact  just  stated  should 
be  carefully  studied  in  choosing  foremen 
lor  concrete  work.  It  is  a  supervisor  of 
v.orkmen  that  is  wanted,  not  an  additional 
workman  with  more  skill  than  his  fellows. 
It  goes  without  saying  that  the  foreman 
must  be  skilled  in  concrete  work,  but  his 


function  is  to  use  his  skill  in  directing  and, 
when  necessary,  in  teaching  other  people, 
not  in  doing  actual  work.  It  is  his  brains 
and  not  his  hands  whose  service  is  wanted. 

These  somewhat  trite  assertions  have 
been  suggested  in  part  by  the  remarks  of 
Mr.  H.  F.  Porter  on  "supervision"  toward 
the  close  of  his  interesting  paper  printed  in 
another  column  of  this  issue  and  in  part  by 
two  incidents  observed  by  one  of  the  edi- 
tors in  a  recent  inspection  of  a  large  job  of 
concrete  work.  The  remarks  of  Mr.  Por- 
ter speak  for  themselves,  but  the  observa- 
tions of  the  editor  may  deserve  a  few  words 
of  explanation. 

The  work  inspected  was  a  large  job  of 
reinforced  concrete  work  requiring  consid- 
erable form  construction  and  some  careful 
wiring  and  spacing  of  reinforcement.  The 
work  under  two  foremen  was  observed  par- 
ticularly. One  man  was  pointed  out  with 
the  introductory  remark  that  he  was  "the 
best  workman  in  the  business."  Proof  that 
he  was  a  good  workman  was  furnished  by 
watching  him  for  half  an  hour  at  his  work. 
He  could  do  as  much  work  as  any  two  of 
the  men  under  him  and  he  was  doing  it  and 
doing  it  better  than  they  could.  His  record 
of  progress  was  not  high,  however,  it  was 
remarked, — "he  had  a  poor  gang." 

The  next  man  was  sitting  on  a  nail  keg 
when  visited  and  he  sat  there  all  the  time 
the  visitor  was  watching  his  work,  but  the 
nail  keg  was  located  so  that  the  "boss" 
could  see  every  man  on  the  job.  He  hadn't 
nearly  as  much  experience  as  the  first  man, 
the  visitor  was  told,  and  at  first  he  was  way 
behind  the  first  man  in  the  progress  of  his 
work,  but  "he  had  a  good  gang"  and  had 
caught  up  with  and  was  now  beating  out 
the  first  man. 

Now  it  was  developed  by  inquiry  that 
both  of  these  foremen  had  been  furnished 
with  gangs  from  the  same  lot  of  men  by 
simply  dividing  the  lot  into  two  parts  hap- 
hazard. They  started  even  so  far  as  the 
kind  of  men  in  their  gangs  was  concerned, 
but  at  the  end  of  two  weeks  one  man  had 
a  "good  gang"  and  the  other  man  had  a 
"poor  gang."  W.ns  one  foreman  simply 
lucky  in  getting  good  men  while  the  other 
was  unlucky?  Inquiry  did  not  indicate 
this.  What  it  did  indicate  was  that  one 
man  had  at  first  spent  much  of  his  time  and 
the  time  of  his  men  in  instruction.  He  had 
divided  up  his  gang  and  had  taught  each  di- 
vision what  it  had  to  do  and  how  to  do  it. 
During  this  schooling,  progress  had  been 
slow,  but  pretty  soon  a  body  of  well  trained 
men  had  been  developed  and  then  progress 
speeded  up  until,  as  before  stated,  it  was 
far  ahead  of  that  being  made  by  the  fore- 
man who  had  started  with  just  as  good 
men  and  far  more  personal  skill. 

This  account  of  the  record  of  two  un- 
known foremen  is  not  given  because  it  is 
unique  at  all,  but  because  it  illustrates  a 
principle  in  foremanship.  Supervision  of 
work  and  instruction  of  workmen  are  the 
duties  of  the  foreman.  It  may  take  the 
foreman  longer  to  teach  a  man  how  to  do  a 
thing  than  to  do  it  himself,  but  it  is  cheaper 
in  the  long  run  to  teach  the  man. 
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Note:  This  Section  is  devoted  to  methods  and  costs  of  con- 
structing concrete  and  reinforced  concrete  structures.  It  will 
cover  the  selection,  testing  and  proportioning  of  c  o  n  c  r  e  t  e 
materials;  laborator\  tests  of  concrete;  concrete  mixing,  trans- 
portation and  placing;  fabrication  and  placing  of  reinforce- 
ment, and  form  construction  and  erection.  It  will  also  contain 
articles  on  new  and  interesting  developments  in  the  design  of 
reinforced  concrete. 


Faults  of  Reinforced  Concrete    Design 
and  Construction. 

BY    H.  F.    PORTKK.* 

What  are  the  avenues  through  which  er- 
rors enter  into  concrete  steel  construc- 
tion to  cause  weaknesses  and  possible  fail- 
ures? They  may  be  summarized  under 
three  general  headings  :  First,  carelessness 
or  ignorance  in  design ;  second,  carelessness 
or  ignorance  in  installation:  third,  a  com- 
bination of  both. 

The  failures  last  year  were  undoubtedly 
due  very  largely  to  errors  in  construction, 
yet  faults  in  design  certainly  contributed 
largely  also.  This  we  must  e.xpeot  while 
the  design  of  important  structures  is  in  the 
han<ls  of  inexperienced  or  unqualified  de- 
signers, and  the  building  laws  of  our  land 
are  crude  and  insufficient. 

Even  in  the  lar.ger  cities,  like  Philadel- 
phia and  New  York,  where  the  building 
regulations  regarding  concrete  steel  have 
been  perfected  as  fast  as  the  rapid  develop- 
ments of  the  art  have  permitted,  grave  er- 
rors creep  in.  The  main  faults  are  lack  of 
attention  to  the  details,  both  of  design  and 
installation.  For  many  designers  consider 
their  task  done  when  the  bending  moment 
is  figured  out.  The  adjustment  of  the  mo- 
ments of  bending  and  resistance  is  the 
simplest  part  of  the  problem.  The  ques- 
tions of  internal  stresses,  temperature 
strains,  and  negative  bending  tendencies, 
influences  resulting  from  the  monolithic 
action  of  the  material— all  are  questions  of 
vita!  importance  and  demand  careful  inves- 
tigation. The  building  codes  are  practical- 
ly all  offenders  in  these  respects,  in  that 
while  fixing  certain  unit  stresses  and  bend- 
ing moments,  they  fail  to  regulate  the  prob 
Icms  of  details. 

Suppose  the  law  says— as  is  the  letter  in 
the  majority  of  our  cities  to-day— that 
beams  shall  be  calculated  as  freely  support- 
ed, for  which  the  bending  moment  is  %  VV 
L,  where  L  =  clear  span  and  W  =  total 
load,  dead  and  live,  carried  by  the  member; 
but  says  nothing  about  the  strains  existent 
about  the  supports  which  must  obtain  be- 
cause of  the  character  of  the  material.  The 
designer  who  thinks  his  duty  done  when  he 
has  sufficient  area  of  steel  in  bottom  of  beam 
to  satisfy  these  requirements  takes  chances. 
While  beams  may  be  considered  as  freely 
supported,  there  can  be  no  gainsayin;;  that 
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cnutuuntN   cif  action  is  realized  to  a  greater 
or  less  extent.     It   is  certainly  good   engi- 
neering to  provide  against  the  worst  case. 
Therefore,  as   perfect  continuity  of   action 
must      obtain      under     certain      conditions 
enough     steel     should     be     provided     over 
the     supports     to     satisfy     the     maximum 
negative  bending  moment,  which  is  equal  to 
1/12  W  L,  and  it  must  be  insisted  upon  in 
the.  field  that  as  much  care  be  taken  in  plac- 
ing the  top  steel  as  in  placing  the  bottom 
steel.     Constructors    seem   unable  to   com- 
prehend  this   point  and   think   that   if   the 
bottom   steel    is   all--right   it   matters   little 
about   that   over   the  supports.     Failure   in 
two    instances    last   year    showed    in    diag- 
onal   cracks    extending   upward    and    away 
from  the  supports,  showing  the  inadequacy 
of  top  reinforcement  as  well  as  shea.r  rein- 
forcement.    It  is  the  writer's  candid  opin- 
ion, based  on  experience,  that  whether  the 
building  law  says  so  or  not,  all  reinforced 
concrete    should   be   designed   to   meet   the 
conditions  of  perfect  continuity  as  well  as 
partial  continuity.     Structures  should  be  so 
well    tied    to.gether     across     supports     that 
abrupt  breaking  out  of  a  section  would  be 
impossible  and  failure  could  only  occur  by 
the   structure   gradually    sinking   under    an 
increasing  load. 

Other  common  faults  in  design  are  fail- 
ure to  secure  necessary  compressive  area  of 
concrete;  neglect  to  provide  reinforcement 
in  the  slab  over  girders  figured  as  T-sec- 
tions  intersected  by  beams  where  there  is 
an  integration  of  compressive  stresses  due 
to  combined  action  of  slab  and  girder 
•  flange.  Reinforcement  should  in  this  case 
be  provided  to  carry  the  loads  directly  to 
the  girder  and  not  through  the  interme- 
diary of  slab  and  intersecting  beam.  Neg- 
lect to  provide  suitable  connection  between 
the  stem  and  flange  of  a  T  section,  so  as  to 
safeguard  against  horizontal  shear  where 
the  slab  and  rib  join,  and  to  ensure  the  ac- 
tion counted  upon  as  a  T  section  is  another 
fault. 

The  rib  is  often  made  too  narrow  for  its 
depth  and  the  slab  too  thin  for  the  dei)th  of 
the  beam.  Unless  these  things  are  careful- 
ly and  intelligently  investigated,  only  simple 
rectangular  beams  should  be  attempted,  for 
failures  are  bound  to  result. 

.Xnother  common  weakness  in  design,  due 
to  the  drive  of  competition,  no  doubt,  is  to 
crowd  the  steel.  Insufficient  fireproofing 
and  insufficient  separation  of  the  bars  to  af- 


ford proper  adhesion  and  to  allow  for  the 
irregularities  of  installation  are  all  too  com- 
mon. This  tendency  to  skimp  must  be  ar- 
rested, or  failures  will  have  to  be  chalked 
up  on  this  score. 

.'\nother  common  fault  is  the  use  of  bars 
of  too  large  a  diameter  for  the  length  of 
I  he  beam.     At  least  80  diameters  must  be 
had  on  either  side  of  the  mid  span  if  the 
steel  is  to  be  developed  at  16,000  lbs.,  and  it 
is  probably  safer  never  to  have  the  bars  ex- 
ceed in  diameter   1/200  the  span  in  inches 
If  plain  bars  are  used  it  is  also  quite  neces- 
sary to  extend  the  length  a  sufficient  dis- 
tance into  the  adjacent  span  to  provide  for 
the  proper  development  of  the   section   at 
every  point  from  the  center  to  the  support 
as  a  further  precaution  to  provide  the  ends 
of  all  plain  steel  with  hooks.     In  event  of 
vibratory   loads  or   heavy  and  oft-repeated 
loadings  and  unloadings,  all  of  which  tend 
to  weaken  the  bond,  the  hook  becomes  in- 
dispensable.    This  fault  is  common  in  foot- 
ings and  as  it  is  the  dictum  of  some  engi- 
neers to  use  large  diameters  because  of  the 
reduced    labor    of   handling    the   material; 
this  tendency  demands  watching.     There  is 
little  question  but  that  a  large  number  of 
rods   of  small   section  are  to  be  preferred 
for  strength  and  safety  to  a  fewer  number 
of  larger  rods,  for  with  the  small  rods  the 
adhesion  is  usually  abundantly  in  excess  of 
the  tensile  strength. 

The  new  St.  Louis  code  covers  many  of 
these  common  faults  of  design  fairly  well 
and  is  the  sanest  and  safest  code  of  regula- 
tions for  the  design  of  concrete  Steel  yet 
compiled.  It  is  still,  however,  not  specific 
and  rigorous  enough  on  many  points. 

As  to  weaknesses  in  installation,  those 
due  to  carelessness  in  allowing  foreign  in- 
gredients to  remain  in  the  molds,  such  as 
sawdust,  blocks  of  wood,  dirt,  etc. ;  care- 
lessness in  placing  the  steel  and  in  tamping 
the  concrete  around  it:  carelessness  in  plac- 
ing the  steel  in  its  designated  position  and 
in  taking  measures  to  maintain  it  there  dur- 
ing the  sequence  of  operations — all  these 
were  elements  of  disaster  all  too  apparent  in 
last  year's  failures.  Molds  must  be  made 
thoroughly  clean  and  flushed  well  imme- 
diately prior  to  placing  the  concrete,  and 
the  steel  should  be  placed  in  the  calculated 
position  and  held  there  until  the  stiffening 
concrete  locks  it  forever.  This  applies  to 
beam  and  column  reinforcement  as  well  as 
to  slab  reinforcement.  If  loose  rods  be 
used  in  slabs,  enough  of  the  intersections  of 
carrying  and  distributing  rods  should  be 
clamped  firmly  and  rigidly  supported  at  the 
proper  height  above  the  centers  to  insure 
them  remaining  where  intended  until  im- 
bedded finally.  This  measure  should  be  so 
eflfectively  done  that  the  wheeling  and  walk- 
ing over  the  rods  after  once  spaced  would 
in  nowise  disturb  them. 

When  once  begun,  concreting  should  pro- 
ceed without  interruption  until  the  entire 
section  is  completed.  Breaks  in  the  work, 
even  only  24  hours  old,  are  hard  to  knit, 
and  should  not  be  tolerated.  If  it  should 
become  necessary,  however,  to  interrupt  op- 
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erations.  the  stop  should  be  made  either  at 
the  middle  of  a  slab,  leaving  a  perfectly 
plain  vertical  face  on  the  concrete,  or  over 
the  center  of  a  beam.  In  the  latter  case, 
the  member  should  be  divided  in  twain 
longitudinally  by  a  partition  and  one-half 
cast  completely,  only  enough  concrete  being 
run  into  the  other  half  to  cover  the  rods 
thoroughly.  Plenty  of  tie  steel  should  be 
provided  in  the  top  of  the  slab  to  reach  into 
the  new  concrete.  This  with  the  stirrup  at 
the  bottom  of  the  beam  should  suffice  to 
hold  the  halves  together.  Each  half  will 
thus  be  a  perfect  L  section,  with  no  plane.s 
of  set  e.\cept  where  no  weakness  is  intro- 
duced. Too  many  constructors  are  in  the 
habit  of  filling  the  entire  beam,  sloping  off 
on  the  one  side.  This  leaves  a  few  inches 
only  of  stirrup  to  dowel  into  the  fresh  con- 
crete and  gives  a  plane  of  set  in  the  place 
of  greatest  weakness  in  a  T  section.  Such 
practice  should  not  be  permitted.  It  is  a 
common  source  of  peril  and  enforces  the 
necessity  for  continuity  of.  installation.  A 
concrete  job  once  begun  should  be  prose- 
cuted vigorously  by  day  and  night  until  fin- 
ished. 

It  seems  hardly  necessary  to  call  atten- 
tion to  the  premature  removal  of  centers. 
The  vital  importance  of  this  feature  seems 
to  have  _been  enforced  more  than  any  other 
cause  of  failure,  because  it  invariably  re- 
\eals  a  multitude  of  errors.  If  there  is  any- 
thing wrong  with  either  the  design  or  in- 
stallation, a  premature  removal  of  centers 
is  bound  to  bring  it  to  light.  Yet  in  spite 
of  the  widespread  lesson  of  this  cause  of 
failures,  I  dare  say  there  will  be  offenses 
again  next  season.  And  we  shall  continue 
to  have  trouble  on  this  score  until  some 
scientific  method  is  enforced  of  knowing 
just  when  the  concrete  in  any  section  is  of 
sufficient  strength  to  bear  its  own  weight 
and  whatever  superimposed  weight  may  be 
brought  to  bear  by  the  work  of  installation. 

The  French  law  requires  test  blocks  and 
sample  beams  for  every  section  cast,  and 
thus  engineers  know  positively  at  all 
"limes  the  exact  condition  of  the  concrete. 
The  proper  time  for  striking  centers  then 
becomes  a  scientific  certainty.  So  it  should 
be  in  this  country,  and  will  be  undoubtedly 
in  course  of  time. 

Finally  there  is  a  more  or  less  vital  ques- 
tion of  the  mix — how  to  secure  the  proper 
proportions,  the  proper  consistency,  and  the 
proper  placing  in  the  molds,  and  to  obtain 
fair  regularity  in  all  these.  Far  too  much 
work  is  now  proportioned  by  guess  or  rule 
of  thumb,  so  that  too  little  or  too  much  of 
one  or  the  other  ingredient  is  used.  This 
combined  with  dirty  sand  and  stone,  and 
fresh  or  overlimed  cement,  and  reliance  on 
green  and  indifferent  workmen,  results  in 
mixes  as  variable  as  human  nature  itself. 
Some  one  has  said,  only  too  truly,  that  "the 
Dago  with  his  shovel  is  a  sword  of 
Damocles  over  every  job  of  concrete."' 

The  following  cautions  seem  therefore 
justified  to  prevent  failures  and  to  ensure 
satisfactory  installation : 

Design:      Look   well    into   details.      Pro- 


proportion  a  member  for  its  bending  mo- 
ments according  to  the  law,  and  then  in- 
vestigate carefully  the  internal  strains  and 
negative  bending  moments,  providing  steel 
to  assume  all  tensile  stresses,  relying  on  the 
concrete  solely  for  compression  and  direct 
shear.  See  that  the  depth  of  members  is  suf- 
ficient under  loads.  A  common  rule  for  slab 
depths  is  three-fifths  of  an  inch  per  foot  of 
span,  and  for  beams  a  minimum  total  depth 
in  inches  equal  to  the  span  in  feet.  These 
rules  give  both  stiff  and  economical  sec- 
tions. Test  the  compressive  area,  the  pack- 
ing of  the  bars  and  the  fireproofing;  pro- 
vide for  the  maintenance  of  all  bars  in  des- 
ignated position  in  molds  while  yet  permit- 
ting ready  placing  of  the  concrete;  see  that 
the  length  of  rod  is  sufficient  to  develop  th(^ 
section,  and  if  plain  bars  be  used  that  the 
ends  be  provided  with  hooks  as  an  addi- 
tional precaution.  In  many  cases,  particu- 
larly end  spans  and  where  steel  cores  in 
columns  prevent  the  bars  passing  into  the 
adjacent  span,  washers  should  be  provided 
on  the  ends  of  rods  of  sufficient  bearing 
area  to  develop  the  rod.  If  vibratory  loads 
or  repeated  loadings  and  unloadings  are  ex- 
pected, adhesion  should  never  be  relied  on, 
and  washers  and  hooks  provided  in  all 
cases. 

Installation:  In  addition  to  the  points 
already  emphasized,  all  iraterials  should  be 
carefully  tested  and  the  proportions  of  in- 
gredients varied  to  suit  the  case.  The  ce- 
ment should  be  stored  in  water-tight,  well 
ventilated  sheds,  and  stone  and  sand  stored 
in  suitable  bins  to  prevent  the  admixture  of 
dirt.  In  the  mixing,  the  preponderance  of 
the  fallible  human  element  should  be  di- 
minished by  the  universal  adoption  of  ma- 
chine mixers  that  automatically  and  unfail- 
ingly mingle  the  proper  amount  of  ingredi- 
ents. The  necessity  for  cleaning  the  molds 
and  flushing  same  immediately  before  plac- 
ing the  concrete  has  already  been  empha- 
sized. 

Every  piece  of  the  steel  reinforcement 
should  be  in  its  proper  position  and  provi- 
sion made  for  maintaining  this  position  dur- 
ing the  sequence  of  operations.  A  stirrup 
crimped  at  the  bottom  to  form  pockets  for 
the  rods  and  bent  over  at  the  top  to  pro- 
vide support  on  the  edge  of  the  beam  box  is 
an  excellent  way  of  keeping  the  bars  at 
proper  depth  and  spacing  in  beams  and  gir- 
ders. In  slabs  little  metal  chain  locks  or 
spring-wire  spacers,  which  also  support  the 
rods  at  the  proper  depth,  are  recommended. 
With  these  measures  taken  and  every  sec- 
tion carefully  checked  by  a  competent  in- 
spector, who  not  only  can  translate  blue 
prints,  but  knows  why  every  bar  goes  where 
it  is  shown,  and  who  will  detect  the  possi- 
ble omission  of  a  reinforcing  member,  the 
construction  is  reasonably  safeguarded. 
Then  the  concreting  may  proceed,  and.  as 
stated  before,  should  proceed  continuously 
in  any  one  section  until  completed.  The 
concrete  should  be  so  wet  as  to  run  easily 
around  and  under  the  steel  and  to  require 
only  such  tamping  as  necessary  to  permit 
r.ny  bridging  over  of  the  aggregate,  to  set 


free  any  imprisoned  air,  and  to  give  a 
smooth  face  to  the  concrete.  For  this  pur- 
pose a  long,  slender  steel  bladcd  tamp  is 
recommended,  which  chops  up  and  settles 
the  fiuid  mixture  very  effectively,  with  little 
labor. 

The  fre.shly  placed  concrete  should  be 
protected  from  the  sun  until  well  set  up 
and  kept  wet  down  for  a  period  of  several 
days,  generally  a  week  sufficing.  Laborers 
should  remain  off  the  fresh  concrete  for  at 
least  a  day  in  warm  weather  and  better  for 
two  days. 

A  daily  record  should  be  kept  of  every 
section  of  concrete  poured,  and.  as  is  done 
abroad,  test  pieces  should  be  molded  to  cor- 
respond with  each  section.  Accurate  knowl- 
edge could  then  be  had  at  any  and  all  times 
as  \o  the  exact  condition  of  the  concrete 
.'■nd  the  centers  removed  at  exactly  the 
proper   time. 

Finally,  as  to  supervision,  it  is  highly  im- 
portrint  that  the  supervision  of  reinforced 
concrete  work  be  entrusted  only  to  skilled 
exports,  and  preferably  graduate  engineers. 
Mi'n  who  have  gained  their  experience  in 
direction  of  work  in  other  construction  are 
in  general  poorly  adapted  to  this  work,  as 
they  seem  unable  to  grasp  the  significance 
and  vital  importance  of  many  of  the  details 
of  the  construction.  Foremen  inured  in 
way.  of  placing  heavy  masses  of  concrete, 
like  foundations  and  retaining  walls,  are  the 
worst  of  all,  for  they  are  all-wise  as  a  rule 
and  can  not  or  will  not  see  the  great  differ- 
ence between  the  two  applications.  A  skilled 
engmeer  should  be  on  the  job  to  see  that 
the  steel  is  placed  correctly  and  to  check 
the  placement  before  any  concreting.  With 
expert  supervision,  skilled  labor  is  unneces- 
sary, notwithstanding  the  agitation  among 
the  building  craft. 

These  recommendations  may  seem  severe, 
but  if  failures  are  to  be  prevented  and  this 
construction  given  a  fair  chance  to  demon- 
strate its  peculiar  merits,  they  seem  entirely 
justified.  Concrete-steel  design  and  con- 
struction must  be  reduced  to  a  science  if 
permanent  success  is  to  be  had. 


Cement  Products  Exhibition, 

Preparations  for  the  Cement  Products 
Exhibition  to  be  held  in  Chicago,  111.,  on 
Dec.  17-21,  are  making  satisfactory  prog- 
ress. The  scope  of  the  exhibition  may  be 
judged  from  the  following  statement  of 
the  various  divisions  of  exhibits :  Cement, 
concrete  mixers,  block  machines,  brick  ma- 
chines, cement  pipe  machines,  cement  tile 
machines,  cement  post  machines,  cement 
coloring  mixtures,  reinforcing  metal,  ce- 
ment publications,  testing  machinery,  sheet 
piling,  aggregates,  sand,  technical  institu- 
tions, etc. 

Details  of  the  atiangement  of  exhibition 
spree  and  conditions  governing  the  making 
of  exhibits  may  be  had  of  iNIr.  L.  L.  Fest, 
Cement  Products  Exhibition  Co..  New 
Southern  Hotel,  Chicago.  111. 


Gold  to  the  value  of  $94,373,800  was  pro- 
duced in  the  United  States  during  1906. 
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Earth  and    Rock   Section 


Ndtc:  This  section  is  de\<>tcd  to  met  hods  and  costs  of  c\ca- 
>atini;  earth  and  rock  and  building;  embankments.  It  N^ill 
cover  the  ^radin};;  of  roads  and  railroads,  diking  and  canal 
work,  dredging,  building  reser>()irs  and  earth  dams,  sewer  and 
water  pipe  trenching,  quarrying,  etc. 


Methods  and  Cost  of  Making  Two 
Hydraulic  Fill  Dams. 

Although  several  articles  have  appeared 
on  the  power  dams  described  in  this  article, 
yet  we  are  enabled  to  give  some  valuable 
data  and  information  on  the  building  of 
the  earthwork  of  these  dams,  that  has  not 
before  appeared  in  print.  Mr.  Wm.  G. 
Fargo,  Civil  Engineer  of  Jackson,  Mich., 
has  furnished  us  with  description,  photo- 
graphs and  cost  data  here  given. 

The  interesting  features  of  the  work  was 
hydraulic  sluicing  during  freezing  weather, 
and  building  hydraulic  fills  in  the  beds  of 
rivers.  For  other  articles  on  this  subject 
the  reader  is  referred  to  Engineering- 
Contracting  Oct.  9,  1507,  page  211,  and 
September  4,  1907,  page  144. 

The  Croton  dam  is  located  on  the  Mus- 
kegon River,  Michigan,  a  few  hundred  feet 
below  the  junction  of  the  Big  and  Little 
Muskegon  Rivers.  The  Muskegon  River 
is  tlie  longest  in  the  state.  It  is  not  sub- 
ject to  excessive  floods.  The  entire  water 
shed  is  a  stiff  clay  with  a  stratum  of  sand 
and  gravel  10  ft.  in  thickness.  The  sur- 
face is  mostly  covered  with  a  growth  of 
scrub  pines  and  oak.  The  dam  was  built 
to  generate  electric  power  for  the  Grand 
Rapids-Muskegon  Power  Co.  It  has  a 
head  of  40  ft.  and  develops  14.400  H.  P. 

The  essential  feature  of  this  dam  is  the 
use  of  sufficient  flood  gates  of  such  ca- 
pacity and  so  arranged  that  the  water  is 
kept  at  a  constant  level  throughout  the 
year.  This  is  done  by  means  of  Tainter 
gates  built  of  steel,  20  ft.  wide  and  12  or 
13  ft.  high.  These  gates  discharge  into  a 
tumble  bay,  from  which  the  water  spills 
over  a  low  concrete  weir  into  the  waste 
channel.  The  eight  Tainter  gates  are  hoisted 
by  means  of  a  worm  gear  and  an  electric- 
ally operated  hoisting  crab,  with  two  drums 
on  one  shaft.  This  crab  travels  on  a  track 
of  24  in,  gage,  so  that  it  can  be  placed  over 
any  of  the  gates.  There  is  also  a  hand- 
wheel  on  the  crab,  in  case  the  motor  should 
not  be  available. 

These  gates  are  set  in  concrete.  This 
work  was  built  upon  a  low  flat  adjoining 
the  power  house  and  penstocks,  which  lat- 
ter encroached  slightly  upon  the  river,  but 
permitted  of  constructing  the  entire  plant 
without  interfering  with  the  passage  of 
the  river.  After  the  completion  of  the  con- 
crete the  river  was  turned  from  its  course 
by  the  use  of  cribs,  and  diverted  through 
temporary  openings  beneath  the  Tainter 
gates,    while   the  embankment   section,   200 


tt.  long,  was  placed  across  the  original 
channel  of  the  river.  This  embankment 
was  put  in  place  by  a  hydraulic  sluicing 
plant.  It  contains  a  total  of  104,000  cu. 
yds.  of  sand  and  gravel. 

There  is  a  line  of  steel  sheet  piling  at 
the  up-stream  side  of  the  concrete  work 
extending  entirely  across  the  river  valley, 
and  a  core  wall  in  the  embankment  resting 
upon  this  line  of  steel  sheet  piling.  For 
methods  and  costs  of  driving  sheet  piles  of 
this  description  on  the  Muskegon  river  see 
Engineering-Contracting,  May  I,  1907, 
page  193.     The  core  wall  is  12  ft.  in  thick- 


'  colcd  transformers  stepped  this  voltage 
down  to  440. 

The  pumps  used  for  the  work  were 
neither  the  most  efficient  nor  desirable,  but 
inasmuch  as  they  were  on  hand  and  could 
lie  readily  adapted  for  use  on  the  motor 
equipment  available,  they  were  installed. 
The  pumps  suffered  frequent  break-downs. 
The  plant  consisted  of  two  Rumsey  6-in. 
pumps ;  two  6-in.,  one  5-in.,  and  two  3-in. 
(iould  pumps,  all  of  them  of  the  rotary 
type,  belted  to  motors.  The  rotary  pumps 
did  not  operate  well  with  a  suction  longer 
than  8  to  to  ft.  The  four  pumps  were  set 
in  line  close  together  in  a  shed  20  x  24  ft, 
projecting  over  the  water,  so  that  the 
pump  suctions  could  be  dropped  down  di- 
rect below  the  pumps.  The  motors  were 
placed  on  the  land  side  of  the  building. 
The  four  pumps  were  connected  with  a 
lo-in.  header. 

The  6-in.  pumps  run  at  a  speed  of  200 
to  250  r.  p.  m..  give  a  pressure  at  the  pump 
of  100  lbs.,  and  a  discharge  of  1,125  gal- 
lons per  minute.     Assuming  the  efficiency 


Fig.   1 — View   Showing    Galvanized 
Sluices  for  the 

ness  and  heavily  reinforced.  It  is  located 
at  the  line  where  the  surface  of  the  pond 
intersects  the  embankment  and  projects  2 
ft.  to  serve  as  a  wave  protection. 

The  valley  at  the  dam  site  is  about  600 
ft.  wide,  with  a  bluff  on  the  righthand 
side  a  little  over  40  ft.  high,  and  a  bluff 
on  the  left  120  ft.  above  the  water.  This 
high  bluff  of  sand,  directly  adjacent  to 
the  fill,  made  an  ideal  condition  for  sluic- 
ing purposes. 

The  total  length  of  the  embankment 
sluiced  into  place  was  250  ft.,  with  a  height 
of  55  ft.  The  total  width  at  the  top  was 
20  ft. 

Power  for  pumping  was  obtained  from 
the  Big  Rapids  dam,  18  miles  distant.  A 
6.600  volt  line  was  taken  off  the  primary 
and  carried  on  temporary  brackets  placed 
on  the  poles  of  the  72,000  volt  line,  which 
passes  the  site  of  the  Croton  dam.   Water 


Iron   Troughs  and  Trestlework  for 
Hydraulic   Fill. 

of  the  pumps  at  50  per  cent,  140  h.  p.  is 
required  to  obtain  this  capacity  and  pres- 
sure. Mr.  Fargo  states  that  while  rotary 
pumps  give  good  satisfaction  for  inter- 
mittent service  of  short  duration,  as  for 
fire  purposes,  they  are  not  adapted  for  the 
continuous  hard  service  on  a  sluicing  plant, 
and  out  of  the  7  pumps  on  hand  fully  one- 
half  were  out  of  order  and  undergoing 
repairs  the  greater  part  of  the  time. 

During  the  early  stages  of  the  work  one 
of  the  smaller  pumps  was  mounted  on  a 
scow  and  had  the  pressure  pipe  on  land 
connected  with  a  swining  joint,  so  that  the 
scow  could  rise  as  the  pond  filled. 

The  lo-in.  pipe  line  was  spiral  riveted. 
Gate  valves  were  located  in  the  pipe  be- 
tween each  pump  connection,  and  one  be- 
yond the  last  pump.  The  force  main  was 
1. 000  ft.  long,  being  successively  reduced  to 
8-in.  and  6-in.  by  wrought  pipe  with  screw 
connections.     At  convenient  intervals,  tees 
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with  4-in.  outlets  and  gate  valves  were 
placed  along  the  pipe  to  allow  water  to 
be  taken  out  by  hose  and  lateral  pipe  lines. 
The  sluicing  was  cornmenced  at  the  far 
end  of  tlie  pipe  line,  the  first  closure  of 
the  river  being  effected  there  and  the  bluff 
was  lower  at  that  point  than  at  any  other. 
This  allowed  the  length  of  the  force  main 
to  be  reduced  as  the  work  progressed. 

As  stated,  the  principal  fill  had  104,000 
cu.  yds.  of  sand  and  gravel.  The  bluft' 
from  which  the  material  was  taken  ad- 
joined the  end  of  the  embankment  and 
stood  up  75  ft.  in  height  above  the  top  of 
the  bank.  On  account  of  the  grades  re- 
quired for  the  troughs  the  actual  face 
against  which  the  nozzles  worked  did  not 
exceed  40  ft.,  in  most  instances  being  but 
30.  The  greatest  distance  material  was 
moved  in  troughs  w-as  800  ft.  The  grades 
were  generally  8  and  g^c,  but  on  some  of 
the  longer  troughs  the  grade  was  reduced 
to  5  and  tTc  towards  their  ends.  With 
grades  less  than  6  or  7%  there  was  always 
trouble  caused  by  stoppages  in  the  troughs, 
requiring  one  man  to  about  eveo'  50  ft. 
of  trough  to  prevent  such  stoppage.  The 
yellow  sand,  common  to  all  the  pine  coun- 
try of  northern  Michigan,  will  readily  run 
on  itself  at  about  10  or  12%  grade,  that  is, 
when  forced  along  by  the  action  of  water 
running  down  the  slope.  Where  the  base 
of  the  excavation  was  clay  or  hardpan,  no 
special  headworks  were  necessarj'  to  direct 
the  water  to  the  troughs,  but  in  sand  and 
gravelly  soil  it  was  necessary  to  have  a 
converging  box,  or  series  of  boards  set  in 
V  form,  to  start  the  water  into  the  troughs. 


troughs  made  of  second-hand  lumber  were 
used,  but  were  rapidly  cut  out  by  the  grind- 
ing action  of  the  gravel  and  sand  in  the 
water.  In  all,  850  ft.  of  metal  troughing 
was  erected  and.  after  four  months'  con- 
stant use  on  two  jobs,  they  showed  but 
little  wear. 

The  nozzles  used  were  mostly  for  4-in. 
hose,  tapering  in  24-ins.  to  an  opening  of 
154    or    iVi   ins.      The    taper   was    uniform 


are  sufficient  no  other  men  were  required 
in  the  pit  except  the  two  men  mentioned 
for  each  line  of  hose.  With  such  an  outfit 
and  a  pressure  at  the  nozzle  of  60  to  80 
lbs.,  it  is  not  possible  to  handle  any  mate- 
rial more  compact  than  sand  and  gravel. 
With  a  larger  nozzle  opening  and  pressure 
of  150  lbs.,  at  the  nozzle,  hard  clay  and 
loose  shale  rock  may  be  readily  handled. 
The  pressure  used  was  75  to  go  lbs. 


Fig.  3 — Face  of  Hydraulic  Fill,  Showing    Brush  and    Pole   Crib   Work 
for   Retaining    Flow. 


and  the  nozzle  end  machined  and  polished 
smooth  for  about  2  ins.  from  the  tip  in- 
side. Each  nozzle  was  clamped  to  a  2  x  lo- 
in, plank,  about  12  ft.  long,  and  this  plank 


Fig.  2 — Arrangement  of   Nozzles — Hydraulic   Excavation   in   Progress. 


The  troughs,  see  Fig.  i,  were  made  of 
"No.  12  galvanized  black  iron,  in  30-in. 
semi-circular  sections,  10  ft.  long.  These 
troughs,  bent  to  shape,  cost  2^4  cts.  per 
lb.,  making  a  cost  of  49J/2  cts.  per  lineal 
foot.  Each  section  weighed  about  180  lbs. 
The  trough  did  not  leak  or  have  to  be 
calked  at  the  joints  on  grades  of  6  or  8% 
and  over,  although  the  sections  were  only 
lapped  as  shown  in  Fig.  i.     Some  wooden 


pivoted  to  a  standard  similar  to  the  jack 
used  by  a  wagon  wheel  painter,  only  heav- 
ier. (See  Fig.  2.)  This  simple  device 
served  the  purpose  of  the  more  heavily 
constructed  monitor  or  giant,  used  for  high 
pressure  and  larger  size  pipes  and  nozzles. 
With  this  arrangement  one  man  handled 
each  nozzle  and  was  assigned  one  helper 
for  moving  hose  and  keeping  troughs  in 
shape  near  the  nozzle.     Where  the  grades 


In  the  two  jobs  described  in  this  article 
the  base  of  the  work  was  a  hard  and  pure 
clay,  in  which  the  movement  of  the  water 
would  cut  a  slight  channel;  which  did  not 
seem  to  deepen  materially  by  continual  use. 
The  slippery  clay,  therefore,  formed  an 
excellent  channel  for  sluicing  purposes. 

As  the  material  is  deposited  at  the  end 
of  the  trough  line  it  tends  to  form  a  cone, 
with  a  slope  depending  upon  the  kind  of 
material.  The  slopes  of  this  cone  when 
made  up  of  sand  and  gravel  seem  to  drain 
themselves  immediately,  so  that  it  is  pos- 
sible to  walk  dry  shod  over  the  material 
while  it  is  being  deposited.  In  order  to 
compact  the  material  further  in  the  process 
of  deposition,  two  lines  of  troughs  were 
used,  so  as  to  keep  the  center  of  the  fill 
low. 

This  allowed  a  pool  of  water  to  collect 
in  the  center,  compacting  the  material  bet- 
ter. Sometimes  a  temporary  dam  was 
thrown  up  to  hold  the  water  on  the  em- 
bankment. The  water  drained  off  mostly 
through  the  brush  and  stones  on  the  sides, 
although  arrangements  were  made  to  drain 
off  the  water  at  the  far  end  of  the  em- 
bankment. The  grade  of  the  flumes  used 
were  mostly  8  and  9%,  this  grade  keeping 
them  clean  of  sand  and  gravel. 

The  slopes  of  the  finished  embankment 
at  2:1  or  3:1,  were  made  by  setting  up 
boards  and  using  straw  to  prevent  the 
water  undermining  the  boards,  the  straw 
and  boards  being  moved  along  up  the 
slopes  (ps  the  work  progressed.  Toward 
the  end  of  the  fill,  where  the  water  passing 
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away  was  more  concciuratid,  it  was  neces- 
sary to  use  brush  and  crib  work  of  small 
poles,  2  or  3  ins.  in  diameter,  to  retain 
the  soft  material  at  the  proper  slopes.  The 
boards  and  pole  cribs  are  shown  in  Fig.  3. 
A  feature  of  especial  interest  in  the 
sluicing  work  was  the  depositing  of  the 
sluiced  material  in  the  river  bed.  In  do- 
ing this  the  river  was  allowed  to  run  in 
its  original  course  at  one  side  of  the  work, 
the  stream  being  narrowed  by  cribs  behind 
which  material  was  placed  from  the 
troughs.  The  final  closure  of  the  inter- 
vening opening  was  effected  with  one  or 
more  cribs  swung  to  position  and  filled 
with  stone.  The  sluicing  plant  was  then 
set  at  work  and  a  low  fill  of  long  slope 
under  water  was  made  on  the  up-stream 
side  of  the  crib.  The  sluicing  troughs  were 
then  diverted  to  the  down  stream  side  of 
llic  crib  and  the  permanent  embankment 
put  in  place,  the  river  in  the  meantime  be- 
ing turned  through  a  temporary  opening 
left  through  the  masonry  of  the  dam. 

It  was  found  that  the  temporary  closing 
cribs,  when  faced  with  a  sluiced  fill  on 
the  down-stream  side,  were  almost  entirely 
'tight  under  a  head  of  15  ft.  of  water.  The 
water  that  seeped  through  and  accumulated 
between  the  temporary  and  permanent  em- 
bankments was  cared  for  by  a  4-in.  cen- 
trifugal pump,  run  about  a  quarter  of  the 
time.  This  illustrates  the  possibility  of 
making  impervious  embankments  when 
materials    are   deposited    in    water. 

This  work  was  done  from  June  25  to 
Sept.  3,  1907.  The  wages  paid  were  as 
follows : 

General   foreman,  per  month $125.00 

Asst.  forefen,  per  month 100.00 

Foremen,  per  month $fx)  to  7500 

Laborers    (average),   10  hrs 1.80 

Carpenters   (average)    10  hrs ,VOo 

Blacksmith,   10  hrs 3.00 

The  laborers  were  Italians  and  in  addi- 
tion to  the  wages  paid  them,  railroad  fare 
from  Detroit  and  return  was  furnished 
them,  likewise  quarters  without  cost  to 
them.  Bread  and  other  supplies  were 
hauled  for  them  free  of  cost. 

The  trestles  to  carry  the  flumes  were 
built  of  poles  cut  on  the  job  and  second- 
hand lumber  worth  from  $8  to  $12  per  M. 
The  carpenters   erected   them. 

The  plant  used  was  as  follows : 
Two     6-in.     Rimisey     rotary     fire 

pumps    (new)    $   840.00 

Two  6-in.  Gould  rotarj'  fire  pumps 

(second    hand)    750.00 

430  lin.  ft.  lO-in..  i6-gage  spiral 
riveted  pipe,  cost  60  cts..  (sec- 
ond hand).  45  cts 193-50 

400  lin.  ft.  8-in.  wroushl  pipe  and 

fittings    (new)     4.36.45 

.(14  lin.  ft.  6-in.  wrought  pipe  and 
fittings  (new)  ;  120  lin.  ft.  4-in. 
wrought  pipe  and  fittings  (new)  272.00 
Material  bought  second  hand,  in- 
cluding all  fittings  for  lo-in.  line, 
also  6-in.,  8-in.  and  lo-in.  fittings 
for  pumps,  150  ft.  4-in.  rubber 
hose  and  nozzles,  350  ft.  of  .30-iii., 
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i2-gage  troughing  used  2  months 

elsewhere     ' 800.00 

500  ft.   i2-gage,  30-in.  trough 250.00 

Pulley,    belting,    cotton     hose     and 
other    supplies     200.00 

Total     $3,741-95 

The  nozzles  cost,  when  made  of  iron, 
$4.50  each,  while  brass  4-in.  nozzles  cost 
$12  each.  Exclusive  of  power  plant,  the 
outfit  on  the  job  was  worth  $3,74195. 
Charging  half  of  it  to  this  job  would  mean 
a  plant  charge  of  $1,870.98.  which  is  ex- 
cessive. It  would  be  ample  to  charge  only 
25%  for  interest  and  depreciation  of  plant. 
The  plant  charge,  divided  by  the  total 
yardage  of  104,000  gives  a  charge  per  cu. 
yd.  for  plant  of  1.8  cts. 

The  electrical  power  for  operating  the 
plant  furnished  by  the  power  company 
l)uildiug  the  dam  was  measured  by  meter 
18  miles  from  the  dam.  During  the  time 
of  sluicing  138,008  k.  w.  hrs.  were  meas- 
ured at  the  meter,  but  Mr.  Fargo  deducts 
46,008  k.  w.  hrs.  for  time  and  transformer 
losses  and  for  power  used  for  other  pur- 
poses, leaving  92,000  k.  w.  hrs.  to  be 
charged  to  sluicing.  The  electric  power  is 
developed  by  water  and  is  sold  under  con- 
tract to  large  consumers  for  i  ct.  per  k.  w. 
Iir.  At  this  price  the  cost  for  power  per 
cubic  yard  of  earth  sluiced  was  nearly  0.9 
ct.     The  labor  costs  were : 

Labor   pay   roll $3,774.61 

Teams.      removing      stumps      and 

stone  and   handling  lumber 248.56 

Straw     18.00 

Oil,   waste,  pump   repairs,  etc 118.83 


$4,160.00 
This    gives    a    ccisi     per    cu.    \il.    for    all 
iiems  as  follows: 

Cost   of  plant    I  an    excessive  allow- 
ance)  $o.ci8o 

Labor    0.0370 

Teams     0.0020 

Straw-,   oil.    waste,   etc o.ooio 

Power     0.0088 

Motor    rental    0.0012 

T'otal    $0,068 

To  this  should  Ih-  ndded  '  j  ct.  for  super- 
intendence. 

The  costs  are  all  reasonable,  but  if  steam 
instead  of  electric  power  had  been  used 
to  run  the  pumps  the  cost  for  power 
would  probably  have  been  between  2  and 
3  cts.  per  cubic  yard. 

The  Lyons  dam  was  built  in  the  Grand 
Kivcr  valley  for  the  Commonwealth 
Power  Co.  The  center  of  the  dam  was 
built  of  concrete  and  steel,  but  at  each  end 
is  a  short  earth  embankment.  The  valley 
is  in  a  clay  country,  consequently  the 
floods  are  severe.  On  the  opposite  side 
of  the  river  from  the  power  house  and 
between  the  penstocks  and  the  high  clay 
bluflf.  which  forms  the  river  bank,  an  em- 
bankment 150  ft.  long  containing  23.000  cu. 
yds.   was   sluiced   into  place. 

This  work  was  done  in  December.  1906. 
and      Jantiary.    1907.    during      the      winter 
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months.  This  undertaking  was  contem- 
plated with  much  anxiety.  Suitable  ma- 
terial could  not  be  obtained,  except  b\ 
sluicing,  unless  hauled  a  long  way  and,  as 
»he  outfit  was  on  hand,  it  was  set  up  and 
work  started  the  latter  part  of  November. 

The  firit  work  to  be  done  was  the  clos- 
ing of  the  river  by  sluicing  into  the  pool 
above  the  cutoflf  crib.  The  right  bank  01" 
the  river  was  a  clay  bluff,  about  70  f' 
high,  capped  with  about  10  ft.  of  sand  and 
gravel.  The  clay  was  so  tough  and  com- 
pact as  to  be  very  expensive  for  handling 
by  ordinary  means;  and  the  fill  was  made 
almost  entirely  from  the  sand  and  gravel. 

On  account  of  the  bluff  not  having  a 
steep  slope,  several  expensive  trestles  were 
necessarj'  to  carry  the  troughs.  These 
and  the  trouble  from  ice  made  the 
cost  of  the  fill  much  above  the  usual  cost 
of  such  work,  when  more  favorably  situ- 
ated and  made  in  warmer  weather.  When 
the  temperature  approached  zero  the  sluic- 
ing plant  was  stopped,  and  when  it  was 
again  started  it  became  necessary  to  blast 
the  face  of  the  bluflf,  which  had  become 
saturated  with  water  and  frozen  several 
feet  deep.  Even  at  the  cost  shown  below 
it  is  doubtful  if  any  other  method  of  mov- 
ing earth  under  the  unfavorable  weather 
conditions  would  have  been  less  expen- 
sive. The  sluicing  plant  was  a  valuable 
aid  in  making  a  quick  •  fill  in  the  closing 
of  the  river,  also  in  raising  ■  the  coffer 
<lams  at  times  of  flood  during  the  two 
months  when  the  sluicing  plant  was  in 
intermittent   operation. 

'  The  wages  paid  on  this  job  were  the 
same  as  at  the  Croton  dam.  The  sluicing 
plant  was  run  45  days  of  24  hrs.  each., 
from  Dec.  5  to  Feb.  20.  The  plant  had 
an  estimated  value  of  $3,000.  and  Mr.  Fargo 
deducted  from  this  $1,800  as  salvage,  leav- 
ing a  charge  of  $1,200  for  interest  and  de- 
preciation, which  is  more  than  $25  per  day. 
which  is  a  very  high  allowance.  At  this 
rate  the  plant  charge  was  5.1  cts.  per  cu. 
yd.  of  earth  moved.    The  labor  cost  was : 

Installation    of   plant $   531-58 

Labor  running  plant  1,063.80 

Sluicing  labor,  building  trestle  and 

troughs     3-1 17-50 

Total  labor    $4,712.88 

675  tons  of  coal  at  $2.50 $1,687.50 

Total    $6.40o..i8 

rhe  cost  per  cubic  yard  was : 

Plant     $0.0513 

Installing   plant    0.0231 

Labor   running   plant O.0454 

Sluicing   labor    0.1352 

Coal    . .  0.0751 

Total     $o..?.30i 

To  this  cost  should  be  added  3  cts  per 
cu.  yd.  for  superintendence. 

The  construction  plant  was  run  by  elec- 
tricity, generated  on  the  ground  by  a  200- 
h.  p.  steam  plant,  the  coal  for  which  was 
liauled  3  miles  by  tcims.  The  electric  line 
was   a   500-volt   direct   current   one. 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost 
articles  o  n  construction  work  not  properly  coming 
under  any  of  the  preceding  classifications. 


Engineers'  Contracts  and  Specifications 
from  a  Contractor's  Point  of  View.* 

BV     JAMES     \V.     KULLIiNSj     JR.f 

(Discussion  continued  from  Nov.  6  issue.) 

Mr.  Frederic  P.  Stearns:  The  paper  of 
Mr.  Rollins  and  its  discussion  at  the  meet- 
ing by  other  contractors  were  interesting, 
and  will,  no  doubt,  lead  engineers  to  im- 
prove to  some  extent  their  forms  of  con- 
tract and  specifications  and  to  act  in  a  less 
arbitrarj-  manner  in  directing  contract 
work.  Probably  all  engineers  of  experience 
have  known  of  many  instances  where  en- 
gineers, generally  the  younger  members  of 
the  profession,  have  given  arbitrary  deci- 
sions which  have  added  much  to  the  cost 
of  the  contractor's  work  without  materially 
improving  the  quality  of  the  work  under 
their  charge,  or  they  have  modified  plans  in 
a  manner  to  save  money  for  their  client, 
regardless  of  the  extra  cost  to  the  contrac- 
tor of  such  modifications. 

As  far  as  practicable  there  should  be  co- 
operation between  the  engineers  who  direct 
works  and  the  contractors  who  execute 
them,  to  produce  the  required  result  at  the 
smallest  practicable  cost.  This  is  obviously 
for  the  benefit  of  both  parties,  because  if 
an  engineer  unnecessarily  increases  the  cost 
of  a  work,  subsequent  work  let  under  his 
direction  is  likely  to  go  at  a  higher  price, 
and  it  certainly  is  a  loss  to  the  contractor 
if  he  cannot  do  the  work  at  the  lowest 
practicable  cost. 

In  the  writer's  dealings  with  contractors 
in  the  past  ten  years  there  were  very  few 
who  were  not  willing  to  do  good  work  or 
who  attempted  to  be  dishonest  in  their 
dealings.  When  there  has  been  trouble  it 
has  been,  as  a  rule,  with  those  who  fur- 
nished supplies  to  the  contractors. 

There  are  several  points  which  Mr.  Rol- 
lins and  others  have  made  with  regard  to 
contracts  with  which  the  writer  fully 
agrees.  For  instance,  the  contractor  should 
not  be  held  responsible  for  the  stability  of 
work  designed  by  others  provided  the  work 
is  constructed  as  required  by  the  specifica- 
tions. There  are,  of  course,  exceptions  to 
this  rule,  as  it  may  be  entirely  proper  to 
require  an  engine  builder  or  a  bridge  com- 
pany or  other  contractor  with  a  large  fund 
of  technical  knowledge  to  be  responsible 
for  the  effidency  of  a  machine  or  other 
structure. 

The    writer   had    supposed    that    a    court 
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would  not  find  a  contractor  for  public 
works  responsible  for  the  stability  of  a 
structure  made  according  to  the  engineer'.- 
designs  without  some  specific  agreement  to 
that  effect,  until  he  was  connected  with  a 
case  where  a  masonry  dam  failed  in  Ala- 
bama. In  this  case  the  dam  failed  in  his 
opinion,  because  its  design  was  such  that 
even  if  well  built  it  would  not  resist  the 
pressure  of  water  at  the  height  to  which  it 
rose  in  the  river  during  a  flood.  The  judge 
in  this  case  ruled  that  the  contractor  would 
not  have  been  responsible  for  the  design 
of  the  dam  had  it  not  been  that  he  had 
agreed  in  his  contract  "to  complete  the 
work  and  the  whole  thereof,"  and  that  it 
was  not  wholly  completed.  The  dam  was 
at  the  time  completed  in  every  part  which 
affected  its  stability,  so  that  the  ruling  of 
the  judge  was  practically  to  the  effect  that 
the  contractor  guaranteed  the  design  of  the 
dam  until  its  completion. 

Such  a  decision,  while  it  may  be  legal,  is 
not  equitable,  as  the  average  contractor 
cannot  be  expected  to  have  the  knowledge 
required  for  the  designing  of  such  dams, 
and  engineers  should  endeavor  to  have 
eliminated  from  their  contracts  clauses 
which  may  result  in  such  an  inequitable  de- 
cision. 

There  are  many  features  of  Mr.  Rollins' 
paper  with  which  the  writer  cannot  agree 
after  viewing  them  as  nearly  as  he  can  in 
an  unprejudiced  way  and  from  the  stand- 
point of  public  policy.  For  instance,  objec- 
tion is  made,  to  clauses  in  contracts  which 
in  any  way  give  the  engineer  control  over 
the  methods  to  be  used  to  do  the  work. 

The  writer  has  often  found  it  advisable 
in  tunnel  contracts  to  provide  for  adequate 
timbering,  safety  appliances  in  connection 
with  shafts  and  cages  and  ventilation.  This 
control  has  been  found  necessary  in  the  in- 
terests of  the  health  and  safety  of  the 
workmen,  because  many  contractors  are 
willing  to  take  risks  which  ought  not  to  be 
taken. 

As  it  is  advisable  not  to  have  divided  re- 
sponsibility, the  contractor  is  made  respon- 
sible for  the  safety  of  the  timbering,  and 
the  engineer's  control  is  limited  by  the 
provision  that  he  may  require  stronger 
timbering  if,  in  his  opinion,  that  proposed 
by  the  contractor  has  not  sufficient 
strength. 

It  is  also  well  that  the  engineer  should 
have  control  of  the  time  of  removing  cen- 
ters from  arches,  as  there  is  often  a  ten- 
dency on  the  part  of  a  contractor  who  re- 
quires the  centers  for  use  in  another  place 
to    remove    them   too    soon,    with    material 
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detriment  to  the  quality  of  the  work,  and, 
although  the  contractor  is  supposed  to  be 
responsible  for  the  work,  it  is  not  feasible 
in  practice  to  condemn  completed  work  un- 
less it  is  positively  bad. 

As  a  rule,  the  writer  believes  that  the 
contractor  should  be  left  free  to  plan  tem- 
porary works,  but  there  should  be  excep- 
tions to  this  rule  when  the  works  are  so 
extensive  that  they  require  technical  skill 
for  their  design  and  where  the  failure  of 
the  temporary  works  would  lead  to  great 
delay  and  loss. 

Practical  experience  shows  that  it  is  not 
wise,  especially  where  work  must  be  done 
within  a  given  time,  to  permit  a  contractor 
to  take  great  risks,  like  that  of  the  break- 
ing of  a  cofferdam,  because  it  inevitably 
results  in  delay  and  almost  as  inevitably 
in  a  suit  on  the  part  of  the  contractor. 

Especial  objection  is  made  in  the  paper 
to  the  clause  in  a  contract  "which  makes 
the  chief  engineer  the  sole  judge  of  every- 
thing," and  arbitration  by  two  persons, 
with  a  third  one  to  be  chosen  in  case  they 
cannot  agree,  is  suggested  as  an  alterna- 
tive. It  must  appeal  to  engineers  and 
others  that  it  is  difficult,  if  not  impossible, 
for  an  engineer  who  prepares  plans,  writes 
specifications  and  is  interested  in  the  con- 
struction of  work  at  a  low  cost,  to  be  en- 
tirely unbiased  in  his  judgment.  He  is 
likely  to  lean  either  in  the  direction  of  his 
employer,  or,  recognizing  his  somewhat 
anomalous  position,  to  lean  toward  the 
side  of  the  contractor. 

The  suggestion  of  arbitration  is  always 
attractive,  as  one  can  picture  two  entirely 
disinterested  intelligent  persons  of  judicial 
temperament,  who  will  listen  to  what  is 
told  them  by  the  contractor  and  engineer 
and  then  proceed  to  investigate  for 
themselves  and  reach  an  entirely  fair  con- 
clusion :  but  experience  shows  that  this  is 
an  ideal  and  not  a  practical  condition  in 
most  cases. 

Strong  objection  is  made  in  the  paper  to 
told  them  by  the  contractor  and  the  engi- 
neer, and  then  proceed  to  investigate  for 
the  use  of  the  words  "except  as  otherwise 
directed."  This  provision,  together  with 
the  usual  provision  that  "the  engineer  may 
make  alterations  in  the  line,  grade,  plan, 
form,  dimensions  or  materials  of  the 
work,"  may  seem  very  arbitrary,  but  the 
writer  has  always  assumed  that  it  would 
not  be  feasible  or  even  legal  for  the  engi- 
neer to  make  radical  changes  under  the 
authority  given  by  these  provisions  and 
minor  changes  must  be  provided  for. 

It  is  suggested  in  the  paper  that  "the 
contract  must  be  explicit  in  all  its  terms" ; 
also  that  "the  engineer  should  know  what 
he  wants  when  he  writes  his  specification." 
The  writer  has  yet  to  know  the  engineer 
who.  in  connection  with  important  work, 
is  able  to  tell  at  the  time  he  writes  his 
specifications  just  what  he  wants  in  all  de- 
tails. He  may  know  what  he  would  like 
if  the  conditions  prove  to  be  as  he  expects 
and  yet  is  likely  to  learn  during  the  prog- 
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ross  of  the  work,  especially  where  imicli  of 
it  is  iindergroiind  or  under  water,  that  the 
conditions  are  not  wliat  he  expected  and 
that  there  must  be  some  modifications  of 
the  views  which  he  held  when  he  wrote  the 
specifications.  He  should,  in  writing  the 
specifications,  state  in  them  as  explicitly  as 
possible  what  is  to  be  done,  but  for  the 
benefit  of  his  client  and  of  the  contractor 
there  should  be  such  provisions  as  those 
above  mentioned  permitting  the  engineer 
to  modify  the  work  in  view  of  the  further 
information  obtained  during  its  progress. 

Mr.  John  L.  Howard:  In  this  paper  the 
author  has  presented  the  contractor's  side 
of  contract  work  in  a  very  able  and  com- 
prehensive manner,  and  doubtless  it  will 
do  engineers  no  harm  to  occasionally  "see 
themselves  as  others  see  them." 

The  author  claims  upon  the  ground  of 
mutuality  in  a  contract  that  it  is  the  duty 
of  the  engineer  to  guarantee  the  correct- 
ness and  reliability  of  all  borings  taken 
under  his  direction  prior  to  the  letting  of 
the  contract.  It  seems  to  the  writer  that 
contractors  have  no  basis  for  making  this 
claim  if  the  borings  are  made  by  a  firm 
accustomed  to  that  kind  of  work,  and  if 
the  diflferent  samples  are  properly  located 
and  labeled,  and  the  contractor  is  at  lib- 
erty to  examine  them  for  himself  any  time 
before  his  bid  is  submitted.  When  this  is 
done,  hasn't  all  been  done  that  any  reason- 
able contractor  has  a  right  to  expect?  In 
such  case  the  contractor  has  all  the  data 
that  the  engineer  possesses,  and  in  case  it 
develops  during  the  prosecution  of  the 
work  that  the  materials  passed  through  are 
different  from  those  indicated  by  the  bor- 
ings, isn't  that  one  of  the  legitimate  risks 
which  a  contractor  expects  to  assume  in 
undertaking  work  below  the  surface  of  the 
ground  ? 

Mr.  Alfred  D.  Flinn:  Mr.  James  W. 
Rollins,  Jr.'s,  paper  is  particularly  timely 
and  suggestive  to  the  engineers  of  the 
Board  of  Water  Supply  of  the  city  of  New 
York,  who  are  just  preparing  the  first  large 
contracts  for  one  of  the  greatest  engineer- 
ing projects  of  the  times. 

Burdensome  requirements  and  uncertain- 
ties in  contracts  and  specifications  increase 
the  cost  of  work  and  are,  therefore,  ulti- 
mately borne  by  the  owner,  the  "party  of 
the  first  part."  In  any  specific  case  a  part 
of  the  cost  may  fall  upon  the  contractor, 
but  if  the  contractor  is  to  remain  in  busi- 
ness he  must  recoup  himself  for  all  his 
costs  and  make  a  living  profit  besides.  Fair 
contracts  and  reasonable  specifications  are 
to  the  owner's  advantage.  It  is  well  to 
remember  that  the  bid  price,  if  a  lump 
sum,  or  the  amount  determined  by  the  pre- 
liminary quantities  and  the  unit  prices  bid, 
does  not  always  represent  the  total  cost  of 
the  work,  and  sometimes  misleads  the  own- 
er or  the  public  official,  because  through  in- 
completeness or  unfairness  of  the  specifi- 
cations the  work  is  underestimated  by  the 
contractor,  and  bills  for  extras  and  other 
claims  materially  increase  the  first  figure. 


The  fairer  and  more  complete  the  specifica- 
tions and  the  information  furnished  the 
bidders,  the  more  nearly  should  the  bid 
price  approximate  the  actual  final  cost. 

Exactness  of  specifications  is  desirable  so 
far  as  feasible,  and  there  is  room  for  much 
improvement  in  this  line,  but  the  writer 
believes  that  steady  progress  is  being  made 
by  engineers  in  this  direction.  Lack  of  ex- 
actness is  caused,  as  the  author  suggests, 
frequently  by  lack  of  definite  knowledge  on 
the  part  of  the  engineer.  This  is  due  not 
infrequently  to  the  fact  that  an  engineer 
has  to  cover  a  wide  range  of  work  in  the 
specifications  for  a  large  project,  and  some 
of  the  details  are  relatively  so  minor  that 
he  cannot  afford  to  get  exact  information 
in  advance.  Possibly  too  much  is  passed 
superficially  in  this  way.  Lack  of  suitable 
standards  of  excellence  seems  to  be  an- 
other reason  for  lack  of  definiteness  in  spe- 
cifications. At  times  this  lack  is  very  hard 
to  supply,  especially  if  the  character  of  the 
work  is  different  from  any  which  has  been 
performed  in  the  same  locality  previously. 

A  contract  having  been  signed,  the  en- 
gineer and  contractor  should  be  on  friendly 
terms  and  work  together  amicably  for  the 
accomplishment  of  the  substantial  intent  of 
the  specifications.  The  engineer  frequently 
has  power  to  aid  the  contractor  without 
in  any  way  being  disloyal  to  his  employer 
or  sacrificing  the  quality  of  the  work.  It  is 
only  fair  to  give  the  contractor  the  benefit, 
in  such  cases,  especially  if  he  is  in  straits 
through  no  fault  of  his  own.  Engineers 
and  contractors  should  work  together  to 
rid  contracts  from  the  unfair  and  hard 
clauses  introduced  largely  by  timid  legal 
minds,  over-anxious  for  the  day  of  defense 
in  court  and  totally  ignorant  of  the  nature 
of  the  work  and  of  the  character  of  the 
men  who  "do  things"  instead  of  split 
words. 

Experience  and  observation  lead  the  wri- 
ter to  believe  that  the  engineer  should  rare- 
ly dictate  the  methods  or  plant  to  be  used 
by  a  contractor.  Occasionally  this  may  be 
very  desirable.  When  an  engineer  does 
thus  dictate,  it  would  seem  only  fair  for 
the  contractor  to  be  relieved  of  the  share 
of  responsibility  which  does  not  rightly  be- 
long to  him. 

Finally,  in  discussing  any  such  subject  as 
this,  one  should  continually  keep  in  mind 
the  difference  between  large  works  and 
small,  between  short-time  and  long-time 
contracts,  between  public  and  private  con- 
ditions and  between  advertised  lettings  and 
lettings  limited  by  invitation  to  selected 
parties. 

Mr.  J.  Parker  Snow :  I  agree  with  the 
author  of  the  paper  in  his  objection  to  the 
one-sided  nature  of  many  specifications 
and  contracts.  A  large  part  of  the  trouble, 
however,  voiced  by  this  paper  is  due  to  the 
inherent  evils  of  competitive  bidding. 

The  altruistic  ideal  of  contract  work  is 
for  a  single  competent  party  to  make  a 
price  that  tmdcr  expected  conditions  will 
repay  him   his   capital  with  interest  and  a 


just  profit ;  the  owner  to  pay  for  unfore- 
seen difficulties  that  may  arise.  This  is  the 
man-to-man  method  of  our  author.  But 
under  the  present  regime,  with  king  Busi- 
riess  in  the  saddle,  and  every  one,  owner, 
engineer  and  contractor  striving  for  a 
place  ahead,  altruism  is  hopelessly  dis- 
tanced and  conditions  are  far  from  ideal. 
It  used  to  be  said  that  competition  was 
the  life  of  trade ;  but  competitive  bidding 
between  our  present-day  sharp-lined  men 
of  affairs  is  the  death  of  contracting.  In 
their  efforts  to  cut  one  another's  throats 
they  bleed  themselves  to  death.  The  strug- 
gle naturally  leads  to  combination  or  bank- 
ruptcy. It  is  warfare  between  individuals, 
and  this  was  decreed  unfashionable  when 
mankind  emerged  from  the  stone  age. 

Engineers,  when  writing  specifications, 
will  welcome  hints  from  contractors,  with 
a  view  to  clearness  and  smooth  working, 
and  I  for  one  am  obliged  to  the  author  for 
bringing  out  the  points  set  forth  in  his 
paper.  When  civilization  shall  have  ad- 
vanced so  that  competitive  bidding  is  his- 
tory, a  part  of  our  present  difficulties  will 
have  disappeared. 

Mr.  Leonard  C.  Wason :  In  the  writer's 
opinion  it  is  very  frequently  the  fault  of 
the  owner  that  unfair  articles  are  inserted 
in  contracts.  In  some  cases  he  does  no! 
pay  a  full  commission  and  the  engineer, 
therefore,  will  not  go  to  the  expense  of 
finding  out  and  assuming  responsibility  for 
the  accuracy  of  borings  or  other  uncertain- 
ties encountered.  A  few  engineers  throw 
responsibility  for  all  uncertainties  to  be  en- 
countered upon  the  contractor  to  save 
themselves  the  trouble  of  the  careful  study 
necessary  to  determine  the  exact  condi- 
tions. Sometimes  an  owner  does  not  allow 
an  engineer  sufficient  time  to  do  his  work 
thoroughly,  and  therefore  he  is  compelled 
to  resort  to  phraseology  of  contracts  which 
relieves  him  of  all  of  his  own  responsibility 
and  requires  the  contractor  to  assume  it. 

Engineers  in  the  permanent  employ  of  an 
owner  are  liable  to  become  biased — it  may 
be  unconsciously,  but  nevertheless  certainly 
— from  long  continuation  in  one  line  of 
service,  and  they  look  and  act  from  the 
viewpoint  of  the  owner  rather  than  from 
that  of  a  disinterested  referee  between  the 
owner  and  the  contractor.  Public  works 
departments  of  cities,  states  and  the  United 
States  and  the  railroads  employ  a  perma- 
nent staflf,  and  it  is  the  writer's  experience 
that  the  contracts  and  specifications  from 
these  sources  are  subject  to  criticism  most 
generally,  and  that  there  is  little  criticism 
to  be  found  with  the  work  emanating  from 
private  sources. 

It  would  be  a  distinct  advance  if  owners 
as  a  class  could  be  made  to  realize  that 
there  is  positively  nothing  which  raises  a 
bid  like  asking  a  contractor  to  assume  un- 
certainties which  may  be  encountered,  and 
that  the  engineer  earns  his  money  by  elimi- 
nating such  uncertainties,  thereby  reducing 
the  cost  probably  more  than  his  own  com- 
mission  amounts   to  and    perhaps    several 


November  13,  1907. 

times  over;  and  secondly,  that  by  eliminat- 
ing all  unfair  and  unreasonable  clauses  a 
much  better  class  of  bidders  can  be  ob- 
tained; thus  good  workmanship  can  be  se- 
cured and  usually  at  a  lower  price  than 
can  be  obtained  from  the  cheaper  class  of 
workmen  who  gamble  on  the  uncertainties. 
Insufficient  time  to  prepare  a  careful  bid  is 
the  next  most  important  item  in  raising  the 
cost  of  work. 

Mr.  James  \V.  Rollins,  Jr. :  Certain  en- 
gineers seem  called  upon  to  assume  all  re- 
sponsibility of  design  of  temporary  work, 
and  then  disclaim  responsibility  in  results. 
Hasn't  the  time  about  come  for  such  men 
to  realize  that  among  the  contractors  arc 
engineers  who  know  their  own  business, 
and  who  knowing  it  will  be  thoroughly 
able  to  protect  their  own  interests;  or 
who,  if  they  are  not  themselves  technical 
men,  are  good  enough  business  men  to  get 
an  engineer  to  figure  out  for  them  anything 
necessary?  Why  is  it  necessary  to  furnish 
plans  of  centering,  ventilation,  etc.,  of  tun- 
nels, which  matters,  in  the  judgment  of  the 
writer,  can  best  be  provided  for  by  the 
contractors,  who  make  such  work  a  spe- 
cialty, all  done  upon  the  ground  of  safety 
to  men;  and  leave  out  of  their  plans  the 
handling  of  explosives?  As  far  as  the 
writer  has  knowledge,  the  underground 
work  in  the  New  York  subways  and  tun- 
nels, in  the  Pennsylvania  Railroad  work, 
also  the  subway  work  in  Boston,  has  all 
been  done  by  the  contractors— they  making 
their  own  plans  of  temporary  work  and 
being  responsible  therefor.  In  the  years 
of  work  done  by  the  writer  on  railroads, 
where  certainly  the  danger  of  loss  of  life 
is  greatest,  the  railroad  engineers  do  not 
pretend  to  say  how  a  contractor  shall  do 
his  work,  in  its  temporary  nature.  Any 
engineer  has  every  right  to  stop  a  contrac- 
tor when  he  goes  wrong;  so  why  entail  a 
lot  of  ill-feeling,  disputes  and  trouble,  and 
also  do  a  great  injustice,  by  prescribing  all 
details  of  temporary  work,  and  then  hold- 
mg  contractor  responsible  for  it,  design  and 
all  ?  It's  not  a  square  deal;  we  contractors 
can  stand  on  our  own  feet,  do  what  is 
necessary,  and  be  responsible  for  it. 

Mention  is  made  that  never  does  an  en- 
gineer know  what  he  wants  when  the  con- 
tract is  let.  How  then  does  he  expect  the 
contractor  to  make  an  intelligent  bid? — for 
if  the  engineer  doesn't  know,  the  con- 
tractor surely  doesn't. 

One  member  states  that  we  criticise  ex- 
isting affairs  and  ofl^er  no  remedy.  We 
do  offer  a  remedy,  and  in  two  words — give 
ys  a  "square  deal." 


In  1906  Vermont  produced  marble  valued 
<it  $4.576,913 ;  the  uses  to  which  this  mar- 
ble was  put  were  as  follows :  Rough ; 
building,  $186,626:  monumental,  $52,756; 
other  purposes.  $4,607;  dressed:  building. 
$977,319;  monumental,  $2,007,777;  orna- 
mental, $32,523;  interior  decoration,  $1,097,- 
001 ;  other  purposes.  $218,304. 
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Methods  of  Working  Gravel    Beds    in 
Central  Indiana. 

In  many  places  in  central  and  northern 
Indiana  thick  deposits  of  unoxidized  gravel 
suitable  for  road  building  occur  below  the 
level  of  ground  water,  or  at  such  a  depth 
as  to  be  unavailable  by  ordinary  methods 
of  stripping  and  loading.  The  annual  re- 
port for  1905  of  Mr.  W.  S.  Blatchley,  State 
Geologist  of  Indiana,  contains  a  descrip- 
tion of  the  methods  employed  in  central 
Indiana  for  securing  this  gravel.  Three 
machines  are  used  for  this  purpose:  the 
gravel  excavator,  the  endless  chain  and 
the  gravel  pump.  The  following  descrip- 
tions of  the  three  methods  are  taken  from 
the    above   report. 

The  Gravel  Excavator. — The  equipment 
necessary  for  this  machine  is  a  steel  bucket 
which  will  hold  one  yard  of  gravel,  500  ft. 
of  iH-in.  Lockwin  cable;  one  pole,  known 
as  a  mast,  50  ft.  high ;  3-drum  hoisting  en- 
gine, with  16  H.  P.  on  either  side,  and  25 
H.   P.  boiler. 

Before  this  apparatus  is  set  for  operation 
an  area  of  50  by  200  ft.  is  carefully  tested 
by  driving  a  l^/^-in.  pipe.  This  pipe, 
which  is  10  ft.  to  20  ft.  long,  is  driven 
down  in  a  number  o'f  places,  and  by  remov- 
mg  the  material  from  the  pipe  it  is  pos- 
sible to  see  what  is  the  quality  of  the 
gravel.  If  a  depth  of  15  ft.  or  more  of 
gravel  is  found  to  underlie  this  area  the 
mast  is  set  loo  ft.  back  from  the  one  end 
of  the  area  and  an  anchor  100  ft.  back  of 
it.  Back  25  ft.  from  the  other  end  a  25-ft. 
pole  is  set  and  an  anchor  60  ft.  farther. 
Over  the  tops  of  the  mast  and  pole  and 
fastened  to  the  anchors,  the  cable  is 
stretched.  The  space  intervening  between 
the  mast  and  the  area  to  be  excavated  is 
where  the  material  is  to  be  dumped,  and 
that  between  the  pole  and  this  area  is 
where  the  boiler  and  engine  are  set.  The 
bucket  is  suspended  by  pulleys  to  the  i%- 
in.  cable,  and  by  means  of  smaller  cables 
and  pulleys  can  be  lowered  at  any  point  be- 
neath the  I'A-'m.  cable  in  the  area  to  be 
excavated.  Upon  being  lowered  to  the 
gravel  bed  it  is  dragged  in  the  gravel  until 
filled,  when  it  is  lifted  by  the  cable  and  car- 
ried to  a  place  immediately  above  the 
dumping  .area,  where  it  is  dumped  by  means 
of  a  trap  door.  The  bucket  then  returns 
and  the  operation  is  repeated. 

In  this  dipping  process  all  the  material 
of  the  deposit  is  taken  out,  clay  and  fine 
sand  as  well  as  gravel.  For  this  reason 
the  gravel  has  to  be  of  a  good  character 
before  a  gravel  excavator  can  be  used. 
The  stripping,  if  more  than  4  or  5  ins.,  is 
always  removed  unless  the  gravel  is  ex- 
ceptionally free  from  clay.  The  daily  ca- 
pacity of  this  machine  is  from  100  to  200 
cu.  yds.,  125  yds.  being  an  average.  The 
cost  of  lifting  a  cubic  yard  ranges  from 
15  to  25  cts.,  depending  upon  the  stripping 
and  amount  of  gravel  taken  out  in  one  set- 
ting. 

The  Endless  Cham.— This  machine  is 
composed    of   a    number   of   little    buckets 
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which  make  up  part  of  the  links  of  the 
chain.  These  buckets  have  a  capacity  of 
125  to  150  cu.  ins.  They  are  opened  at  the 
top  and  bottom  so  that  a  good  circulation 
of  water  passes  through  the  material  which 
they  contain  when  they  are  being  dragged 
over  the  gravel  bed.  This  circulation 
washes  out  a  large  part  of  the  clay,  dirt 
and  fine  sand.  Besides  the  chain  there 
must  be  a  15  to  20  H.  P.  engine  and  boiler, 
and  a  mast.  The  length  of  the  chain  and 
the  number  of  buckets  are  governed  in  ac- 
cordance to  the  length  of  the  pit,  more 
buckets  being  added  or  taken  out  to  satisfy 
the  conditions. 

Like  with  the  gravel  excavator,  an  area 
of  about  50  by  200  ft.  is  tested.  If  there 
is  9  ft.  or  more  of  gravel  the  chain  is  fast- 
ened to  a  shaft,  which  is  connected  to  the 
engine,  at  the  one  end  and  to  a  pulley  at 
the  top  of  a  mast,  which  is  about  25  ft. 
high  and  60  ft.  back  from  the  area  to  be 
excavated,  at  the  other.  As  the  filled  buck- 
ets come  up  out  of  the  pit  and  pass  over 
the  pulley  and  the  top  of  the  mast  the 
loads  are  dumped,  and  they  return,  repeat- 
ing the  operation.  By  this  process  from 
50  to  80  cu.  yds.  are  taken  out  daily  at  a 
cost  ranging  between  15  and  25  cts.  each. 
No  stripping  has  to  be  done,  the  dirt  be- 
ing allowed  to  fall  into  the  pit  and  wash 
out  through  the  gravel.  Frequently  pits 
that  contain  entirely  too  much  clay  for  a 
gravel  excavator  can  be  worked  with  great 
success  by  this  apparatus  because  of  the 
washing  out  of  much  of  the  finer  material. 

The  Gravel  Pump.—With  the  gravel 
pump  pipe  tests  of  the  area  underlain  by 
gravel  are  made.  If  a  depth  of  6  ft  or 
more  of  gravel  are  found  with  an  extent 
of  30  by  100  ft.  the  pump  and  a  12  or  15 
H.  P.  boiler  and  engine  are  set.  This  ap- 
paratus pumps  out  the  gravel,  fine  sand, 
clay  and  water  together.  The  output  is' 
from  30  to  50  cu.  yds.  per  day.  The  gravel 
pump  does  not  seem  to  give  as  good  sat- 
isfaction as  the  excavator  and  endless 
chain. 

Appropriate  celebration  of  the  centennial 
of  anthracite  coal  is  being  considered  by 
the  citizens  of  the  town  of  Plymouth,  Pa. 
In  1807  the  first  shipment  of  the  "black 
stone"  was  made  by  boat  down  the  Susque- 
hanna river,  from  Plymouth  to  Columbia, 
Pa.  This  date  marks  the  beginning  of  the 
use  of  anthracite  which,  according  to 
records  of  the  U.  S.  Geological  Survey, 
was  discovered  about  1790,  but  was  burned 
only  by  the  use  of  blowers  and  forced 
draught  before  1807. 


\\  ater  has  been  turned  into  the  new 
channel  of  the  St.  Mary's  River  at  West 
Neebish,  Mich.,  marking  the  completion  of 
one  of  the  greatest  projects  undertaken  on 
the  Great  Lakes  since  the  building  of  the 
Poe  Lock.  The  new  channel  is  more  than 
two  miles  in  length,  g.ooo  ft.  of  which  is 
cut  through  solid  rock.  It  is  300  ft.  in 
width.  The  project  has  cost  upward  of 
$3,000,000. 
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Methods  and  Costs;  Some  Old;  Some 
New. 
Hcrse  Maintenance. —  hi  ;i  report  to 
lie  Slirci  I  k;iiiMig  l)cp;irtnicnt  of  Bos- 
ton, .Mas>..  Mr.  Richard  T.  Fox,  Sani- 
tary expert,  Chicago,  111.,  gives  some  fig- 
ures as  to  the  stable  and  yard  expenses 
of  that  department  for  1906.  The  fol- 
lowing matter  has  been  taken  from  that 
report.  The  street  cleaning  department 
owns  128  horses,  which  are  used  for 
driving  purposes  for  machine  sweeping 
and  the  removal  of  street  dirt.  Of  these 
horses  95  are  maintained  directly  by  the 
department  and  33  are  boarded  by  the 
Sanitary  Department.  The  net  cost  in 
1906  for  rent,  repairs,  shoeing,  veterinary 
services,  medicines  and  feed  for  the  128 
horses  amounted  to  $66,283.  The  cost 
per  horse  per  year  is  therefore  $517.83  or 
$43.15  per  month.  As  a  comparison  Mr. 
Fox  found  that  the  S.  S.  Pierce  &  Co., 
wholesale  grocers  of  Boston,  paid  $27.65 
per  horse  per  month  for  maintenance, 
the  cost  including  shoeing,  veterinary 
service  and  boarding  in  a  public  stable. 
Mr.  Fox  considers  that  $19  per  month  is 
a  fair  average  yearly  price  per  horse,  if 
maintained  at  private  expense.  The  horse 
shoeing  bill  for  the  Street  Cleaning  De- 
partment amounted  to  $33.43  per  year 
per  horse  or  $2.78  per  month.  The  vet- 
erinary services  and  medicine  amounted 
to  $17.97  per  horse  per  year.  In  com- 
parison with  this  Mr.  Fox  found  that  S. 
S.  Fierce  &  Co.  pay  a  little  less  than  $12 
per  year  for  veterinary  service  and  med- 
icine; the  Boston  Fire  Department  pays 
$12  per  year  per  horse,  and  the  Knicker- 
bocker Ice  Co..  Chicago,  111.,  pays  $5  per 
year  per  horse. 

Gravity  Mixer. — The  accompanying  cut 
shows  a  simple  "gravity"  mixer  which  was 
used  in  mixing  the  concrete  for  a  tunnel 
lining.  The  arrangement  was  placed  in 
a  shaft  and  consisted  of  a  hopper  con- 
nected to  the  top  of  a  vertical  12x20-in. 
rectangular  chute.  At  intervals  of  24 
ins.  inclined  baffle  plates  made  of  iron 
plates  and  wooden  backing  blocks  were 
placed  in  the  chute.  The  baffle  plates 
were  staggered  on  opposite  sides,  those 
on  two  sides  of  the  chute  being  set  at  an 
angle  from  the  vertical  and  the  spaces 
between  them  interrupted  by  through 
bolts  wliich  served  to  deflect  and  dis- 
place the  falling  materials,  .'^bout  16  ft. 
from  the  top  water  was  admitted  to  the 
chute  tlirough  two  horizontal  pipes  con- 
trolled by  a  valve  in  the  bottom  of  the 
tunnel.  The  chute  was  about  30  ft.  long 
.ind  had  its  lower  end  closed  by  a  bal- 
anced valve.  The  sand  and  broken  stone 
were  drawn  from  bins  through  chutes 
into  the  measuring  box,  which  had  neither 
top  nor  bottom,  but  rested  on  a  smooth 
floor.  The  box  was  filled  and  leveled  to 
the  required  height  with  broken  stone. 
the  required  amount  of  sand  was  then 
added,  and  the  cement  placed  on  top. 
The  biix   frame   was  then   lifted   and   the 


mass  shoveled  into  the  chute.  H.itchc.- 
of  about  1  cu.  yd.  of  concrete  were 
mixed  in  the  arrangement. 

Tunneling  with  Telescopic  Tubes.-  In 
the  construction  of  a  20x30-in.  sewer  it 
became  necessary  to  cross  under  an  old 
brick  aqueduct  without  disturbing  the 
latter.  Accordingly  the  tunnel  was  driv- 
en with  a  set  of  five  telescopic  tubes, 
each  differing  in  diameter  by  2^  ins. 
Each  tube  was  6^  ft.  long  and  was  made 
of  yi-'ut.  steel,  the  largest  tube  being 
5  1-3  ft.  in  diameter  and  the  smallest  4'A 
ft.  in  diameter.  At  each  side  of  the 
aqueduct  a  shaft  was  dug,  the  shaft  on 
the  entering  side  of  the  tunnel  being  the 
largest.  The  large  tube  was  lowered 
into  this  shaft,  and  a  hole  cut  in  the 
sheeting  just  large  enough  to  admit  it. 
Then  by  means  of  two  jack  screws  act- 
ing upon  a  cross  timber  placed  longi- 
tudinally half  way  between  the  bottom 
and  center  of  the  tube  it  was  forced 
into  the  ground.  The  material  was  re- 
moved  from   the   tube   and   another  sec- 
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tion  started,  the  process  being  repeated 
until  the  shaft  on  the  other  side  of  the 
aqueduct  was  reached.  When  the  tubes 
were  all  in  place,  the  joints  between 
them  were  filled  with  mortar,  a  small 
space  being  left  at  the  top  for  grouting. 
The  grouting  was  done  by  means  of  a 
1-iii.  pipe,  which  was  carried  through  the 
tunnel  with  branches  at  each  joint  lead- 
ing to  the  small  space.  When  the  sewer 
was  constructed  this  pipe  was  built  in 
the  masonry. 

Cost  of  Transporting  Logs  by  Driving 
and  by  Trains. — Practically  one-third  of 
the  lumber  used  for  pulp  and  paper  in 
the  state  of  Maine  comes  down  the  Ken- 
nebec waters.  The  annual  drive  in  the 
main  river  usually  amounts  to  about 
150.000,000  ft.  B.  M.  In  Water  Supply 
and  Irrigation  Paper  No.  198,  Mr.  H.  K. 
Harrows  gives  some  data  as  to  the  cost 
■  il  driving  on  the  above  waters,  the  data 


being  compiled  from  the  reports  of  the 
Kennebec  Log  Driving  Co.,  which  con- 
trols the  drives  in  the  main  river,  the 
Moose  River  Driving  Co.  and  the  Dead 
River  Driving  Co.  These  companies 
drive  the  logs  and  apportion  the  cost  as 
;i  tax  per  M.  ft.,  this  tax  varying  with  the 
distance;  this  tax  is  the  cost  per  M.  ft. 
for  logs  driven  the  distance  for  which 
the  full  tax  applies.  In  the  table  below 
the  cost  of  log  driving  on  Kennebec 
River  and  tributaries,  1901-1905,  is  given, 
the  cost  per  ton  mile  being  approximate 
and  calculated  on  the  basis  that  1,000  ft. 
B.  M,   weights  3,500  lbs.: 


1, 

„a 

Cost  of  driving. 

i     . 
4)  "2 

1 

Drive. 

Is 

^ 

1% 

t 

0 

.253 

OS 

<3 

l^. 

II 

Kennebec  River.  . .  . 

91 

$0.41 

10.0045 
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43 
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Moose  River 

17 

.024 

.014 

Moosehead  Lake 

(Moose    River    to 

lake    outlet,    logs 

towed  by  boat).  .  . 

9 

•  .12 

.013 

.0074 

*Contract  price  for  10  years. 

The  figures  cover,  in  addition  to  the 
cost  of  driving  itself,  the  other  charges 
arising  in  carrying  on  this  work,  such  as 
costs  of  dams,  improvement  of  channel, 
booms,  etc.,  as  well  as  executive  charges. 
Many  important  changes  have  been  made 
during  the  period  covered  by  the  above 
costs  and  consequently  the  unit  costs 
are  higher  than  they  would  have  been 
had  a  longer  series  of  years  been  consid- 
ered. From  the  above  table  it  appears 
that  the  cost  of  log  driving  per  ton  mile 
varies  from  about  one-fourth  to  1}^  cts.. 
depending  on  the  distance  driven  and 
difficulties  experienced.  The  average 
freight  rate  in  the  United  States  at  pres- 
ent is  about  0.8  ct.  per  ton-mile  and  for 
the  New  England  group  of  railroads  1.20 
cts.  per  ton-mile.  Under  e.xceptionally 
favorable  circumstances  rates  as  low  as 
0.2  ct.  per  ton-mile  have  been  granted 
for  coal  transportation  from  the  coal 
fields  to  tide  water.  For  the  sake  of 
comparison  rates  during  1906  for  log 
transportation  on  the  new  Somerset  Ry. 
extension  are  given  below: 


Average 
distance, 
miles 

Cost  of 
transportation. 

I-ogs  shipped  from 
Moscow  to— 

II 
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12 
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29 
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•1.50 
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.100 
052 

J0  0.S0 
0.57 
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•This  price  involves  reshi 
lumber  on  Somerset  Rail\va> 
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.•\t  a  public  demonstration  given  Oct. 
2.V  the  Marconi  wireless  telegraph  station 
at  Glace  Bay,  Cape  Breton,  is  said  to  have 
sent  a  message  to  Clifton.  Ireland,  and 
within   five  iiiiniitts   received   a   replv. 
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An  Ingenious  Cableway  in  Which  the 
Sag  in   the   Cable    Is  Practically 
Eliminated  by  Oscillating  Tow- 
ers, and  Its  Application  to 
Contract  Work,  Etc. 
In   the  accompanying   drawing   we   illns- 
trate  an   electric  cableway   that   merits  the 
careful    study    of    everyone    who    is    inter- 
ested   in    transporting    earth,     sand,     rock, 
coal,  etc.     This  particular  drawing     shows 
the  general   layout  of  a   plant   designed  to 
store   coal,   the    coal    being   removed    from 
boats,  but   the   plant   is   equally   serviceable 
for  canal,  or  railway,  or  trench  excavation, 
and  for  concrete  and  masonry  construction. 
The  feature  that  merits  particular  attention 
is  the  oscillating  tower  at  each  end  of  the 
cableway.    This  inclined  tower,  or  "shears,'' 
is  A-shaped,  having  two  legs  and  a  heavy 
counterweight  suspended  from  the  apex  of 
the  tower.     An  electric  trolley  or  carriage 
travels    on    the   cable   between    the    towers. 


on  Jarrow-on-Tyne,  where  the  battleship 
Lord  Nelson  was  built;  and  at  the  Zambesi 
Falls,  Africa,  where  a  span  of  870  ft.  was 
necessary  to  transport  bridge  materials 
across  the  gorge.  A  number  of  important 
installations  have  been  made  in  this  coun- 
try, among  which  the  most  recent  is  a  coal 
storage  plant  at  Watertown,  N.  Y.,  illus- 
trated on  our  front  cover.  The  Water- 
town  plant,  it  will  be  noted,  is  equipped 
with  electric  motors  not  only  on  the  trolley 
or  carriage,  but  also  on  each  of  the  oscil- 
lating towers.  In  this  manner  each  tower 
can  be  propelled  along  the  single  rail  track. 
It  is  not  necessary  that  the  two  towers 
move  simultaneously.  Indeed,  one  tower 
can  travel  25  ft.  without  moving  the  other 
tower.  The  towers  have  a  traveling  speed 
of  43  ft.  per  min.,  when  it  is  desired  to 
shift   them. 

The  electric  load  carriage,  or  trolley, 
handles  a  3-cu.  yd.  Faivrette  clamshell 
bucket,  and  has  a  travelin.g  speed  of   1,500 


as  15  tons  stone,  or  sand,  12  M.  ft.  of  luni- 
l)er   and    other   materials. 

Mr.  Humphrey  writes  that  this  record 
shows  at  a  glance  what  cars  are  on  de- 
murrage or  those  about  to  go  on  demur- 
rage,  thus   showing  the  material   man   the 
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Note 
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Car  No. 

Init.     Arrived 

Delivered 

Released 

45913 

69149 

NYC  9  5  Ham 

■■     :  ••      3  pm 

9-7    2  pm 

9-8  11am 

9-8  9am 
9.13  10am 

1 

Form   for   Material    Account. 

cars  to  be  imloaded  first,  when  there  is 
more  than  one  car  waiting  to  be  unloaded. 
Bills  for  materials  can  also  be  checked  up 
from  this  record,  and  freight  bills  paid 
only  for  cars  that  have  been  received. 

Being   in  book   form,   previous   day   rec- 
ords   can    be    quickly    looked    up,    and    the 
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and  does  all  the  hoisting  and  conveying  of 
the  material.  When  the  electric  trolley  is 
at  the  center  of  the  cable,  the  counter- 
weights rise  and  there  is  a  very  decided 
catenary  or  sag  in  the  cable ;  but  the  mo- 
ment the  trolley  begins  to  move  toward 
either  tower,  the  counterweight  begins  to 
lower,  thus  lifting  the  trolley  and  its  load. 
This  virtually  eliminates  the  sag  of  the 
cable,  so  that  the  trolley  is  not  always 
climbing  a  steep  hill.  Indeed,  when  the 
trolley  reaches  either  tower,  the  cable  is 
almost  as  straight  as  string  stretched  be- 
tween the  two  towers.  By  virtue  of  this 
action,  a  light  cable  and  a  comparatively 
small  motor  on  the  trolley  may  be  used, 
any  yet  secure  a  large  output  even  with  a 
very  long  span.  No  signal  men  are  re- 
quired, for  the  operator  rides  on  the  trol- 
ley, and  is  always  directly  over  his  work. 

It  is  now  several  years  since  the  first 
Balanced  Cable  Crane  was  installed  in  this 
country,  and  many  important  plants  have 
been  erected  abroad,  notably  at  the  Key- 
baum  Davenport  docks :  at  Palmer's  works 


ft.   per  min.  and   a   hoisting  speed  of  8o   ft. 
per  min.,  with  a  6o  H.  P.  motor. 

This  plant  was  designed,  built  and  in- 
stalled by  the  Balanced  Cable  Crane  Co.. 
13.?  William  St.,  New  York  City. 


Form  for  Keeping  Account  of  Cars  of 
Materials. 

Mr.  George  R.  Humphrey,  member  of 
the  firm  of  Joseph  Ross  Co..  bridge  build- 
ers and  general  contractors  of  Boston, 
Mass.,  sends  us  tlu'  fonn  shown  in  accom- 
panying cul.  .Mr.  Humphrey  has  used  this 
form  for  a  innuber  of  years  to  keep  ac- 
count of  materials  received  in  carload  lots. 

The  form  records  the  number  and  initial 
of  the  car,  time  of  arrival  and  delivery  and 
also  when  the  car  is  released.  The  ma- 
terial man  keeps  this  record  and  obtains 
from  the  railroad  agent  the  time  of  ar- 
rival. This  form  is  ruled  up  in  a  small 
memorandum  book,  and  on  the  adjoining 
page  is  kept  a  record  of  the  material  re- 
ceived   in   each   car   and   the   amount,   such 


records  of  cars  received  for  each  contract 
can  be  kept  in  one  book  and  readily  filed 
when  the  job  is  completed. 

We  might  add  that  in  addition  to  the 
information  kept  by  Mr.  Humphrey,  a  few 
columns  might  be  added  to  show  cost  of 
unloading  cars  and  hauling  material.  One 
of  the  editors  of  this  journal  used  a  sim- 
ilar form  some  years  ago.  Besides  show- 
ing the  record  as  given  here,  he  had  a 
column  for  foreman,  if  one  was  in  charge 
of  unloading,  a  column  for  the  men,  one 
for  the  teams,  and  one  to  show  the  ap- 
proximate length  of  haul. 

This  record  besides  giving  a  cost  of  the 
work  done,  allowed  the  contractor  to  know 
if  the  work  was  done  with  dispatch  and 
prevented  the  men  from  idling  away  their 
time,  as  they  are  likely  to  do  when  a  few 
men  arc  sent  off  by  themselves  to  do  such 
work.  In  a  column  for  remarks  notation 
was  made  if  any  material  or  goods  were  re- 
ceived in  bad  condition.  We  will  be  glad 
to  receive  similar  forms  used  by  other  con- 
tractors. 
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Pneumatic  Saw  for  Logging. 

In  an  issnc  of  tlic  Scientific  American  a 
description  and  cut  of  a  saw  actuated  by 
compressed  air  is  given,  the  saw  being  in 
use  in  the  timber  lands  of  California. 

After  the  trees  are  felled,  and  the  limbs 
and  brush  cleaned  away,  the  pneumatic 
saw  is  attached  to  the  log  and  cuts  it  into 
lengths.  A  traction  engine  equipped  with 
a  compressor  and  air  receiver  and  allow- 
ing the  use  of  the  air  within  a  radius  of 
300  ft.  by  means  of  hose,  is  moved  by  its 
own  power  to  the  neighborhood  of  a  num- 
ber of  logs.  The  frame  can  be  attached 
to  a  log  of  any  size  and  the  heavy  cross- 


Pneumatic  Logging  Saw. 

cut  saw  fastened  to  the  holder  of  the  piston 
after  the  frame  has  been  set.  Thus,  while 
the  saw  is  at  work,  other  frames  can  be 
set  ready  to  receive  the  saw.  It  is  custom- 
ary to  use  three  frames  for  one  saw.  The 
saw  requires  no  attention  after  it  begins 
to  cut. 

The  saw  is  said  to  effect  a  saving  of 
time,  labor  and  operating  expense.  Nine 
men  are  needed  to  operate  it,  the  average 
daily  cost  being  $25,  exclusive  of  repairs. 
Contractors  may  find  use  for  such  ma- 
chine in  -clearing  land,  or  in  sawing  large 
timbers  for  cribs,  trestles,  tunnel  lining, 
etc. 

The  saw  is  manufactured  by  the  Ash- 
land Iron  Works  of  .Ashland,  Oregon.  The 
compressor  attachment  can  be  fastened  to 
any  make  of  traction  engine. 


The  entertainment  committee  of  the 
Western  Society  of  Engineers  has  an- 
nounced that  Mr.  John  W.  Alvord,  M.  W. 
S.  E.,  will  give  an  informal  talk,  with  lan- 
tern slide  illustrations,  before  the  society 
and  its  friends,  including  ladies,  at  Kimball 
Hall,  243  Wabash  avenue,  at  8  o'clock 
Saturday  evening,  Nov.  16.  The  subject 
will  be  Camera  Engineering  Notes  from 
Mexico,  and  is  based  on  results  of  a  trip 
in  attendance  at  the  convention  of  the 
American  Society  of  Civil  Engineers.  July, 


The  value  of  marble  produced  in  the 
United  States  in  1906  amounted  to  $7,582,- 
938,  as  compared  with  $7,129,071  in  1905. 
Vermont  lead  in  the  production,  the  value 
of  its  product  being  $4,576,913.  as  com- 
pared with  $4,410,820  in  1905. 

At  present  there  are  1.622  miles  of  rail- 
way under  construction  in  China.  The 
mileage  of  completed  railway  is  3.746. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have 
(in  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and 
state  that  you  saw  the  catalog  mentioned 
in  Enginccring-Contracling.  If  you  are  in 
the  market  for  tools,  machinery  or  supplies 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  0446.  Manganese  Steel.  Taylor  Iron 
&    Steel   Co..   High    Bridge,   N.   J. 

The  large  line  of  manganese  steel  spe- 
cialties made  by  this  company  Includes 
i;cais.  dredge  teeth,  heads,  mantles,  and 
iMines  for  crushers,  stamps,  dies.  etc.  One 
of  the  articles  recently  developed  Is  a  two- 
\y.\r\.  tooth  for  steam  shovels.  The  head  is 
made  witli  a  web  which  fits  into  a  slot  in 
Ihf  shank  and  is  fastened  to  the  shank  with 
only  two  bolts.  This  tooth  is  well  worth 
learning  about. 

No.  0447.  Thor  Pneumatic  Tools.  Inde- 
pendent Pneumatic  Tool  Co.,  Chicago  and 
New    York. 

This  is  a  catalog  of  the  full  line  of 
pneumatic  tools  and  compressed  air  fittings 
for  pneumatic  tool  work,  made  by  the  above 
named  company.  The  wide  range  of  work 
for  which  pneumatic  tools  are  used  now-a- 
davs  makes  a  list  of  the  numerous  sepaiate 
tools  given  impossible.  There  are,  however, 
rotary  and  percussion  tools  of  all  kinds 
showii.  with  tables  of  sizes,  weights,  capa- 
cities, and  a  general  description.  The  cata- 
log is  most  handsomely  printed  and  illus- 
trated. 

No.  0448.  Chain  Belts. — Chain  Belt  Co., 
Milwaukee,   Wis. 

This  is  a  catalog  and  price  list  of  2S7 
pages,  illustrating  and  listing  the  large  line 
of  chain  belts  and  elevating  and  conveying 
machinerv  made  by  the  company  named 
above.  There  are  a  number  of  pages  of  di 
rections  and  instructions  for  the  installation 
and  care  of  chain  belts,  sprocket  wheels  and 
gearing,  and  numerous  tables  of  useful  data 
for  the  millwright  and  mechanical  engineer. 
The  arrangement  of  the  catalog  matter  is 
excellent  and  the  cuts  of  the  various  chains 
are  unusually  clear  and  handsome.  Several 
views  are  given  of  conveyor  and  elevator 
plants  using  the  company's  appliances. 

No.  0449.  Leadite.— The  I^adite  Co.,  1215 
Filbert   St.,   Philadelphia,    Pa. 

Leadite  is  a  metal  composition  weighing 
about  one-sixth  as  much  as  lead  and  used 
in  place  of  lead  for  filling  pipe  joints.  The 
properties  of  leadite.  its  cost  and  the 
method  of  using  it  are  fully  described  m 
this  24-page  pamphlet.  The  pamphlet  Is 
well   worth  reading. 

No.  0450.  Reinforced  Concrete  Construc- 
tion.— Turner  Construction  Co.,  Bowling 
Green   Bldg.,    New    York,    N.   Y. 

This  pamphlet  is  well  worth  having  for 
the  desciiptions  contained  in  it  of  remtorced 
concrete  building  work.  One  of  the  buildings 
described  is  an  8-story  factory  in  New  York 
City  another  shows  some  interesting  pitch 
root  work,  and  othevs  are  stables,  sand 
bins  elevated  railway  stations,  and  farm 
buildings.  The  system  of  construction  used 
by  the  company  is  the  Ransome.  Several 
tests  of  floor  slabs,  including  complete  de- 
tails of  the  standard  Are  and  water  test 
which  got  the  approval  of  the  system  from 
the  New  York  Building  Department,  are 
given. 

No.  0451.  Filters. — International  Filter  Co., 
Chicago,    111. 

This  six-page  circular  describes  and  illus- 
trates the  mechanical  filter  made  by  the 
company   named. 

No.  0452.  Reinforced  Concrete  Ties. — Per- 
cival  Concrele  Steel  Tic  Co.,  Galveston.  Tex. 

This  12-paBe  pamphlet  shows  several  sec- 
tiors  of  track  laid  with  the  concrete  steel 
ties  made  bv  the  above  named  company  and 
also  describe    the   tie   constiuction. 

No.  0453.  Alundum.— Norton  Co.,  Worces- 
ter. Mass. 

Alundum  Is  an  abrasive  produced  by  elec- 
tric smelting  of  bauxite.  This  pamphlet  de- 
sirlbes  the  method  of  manufacture,  the 
l>roperties  and  the  use  of  the  material  for 
grinding  purposes.  It  makes  nine  pages  of 
interesting  reading. 


Personals. 

Messrs.  Geo.  H.  Cushman,  James  A.  Falr- 
h-lgh.  I.,.  B.  I»ckwoiid.  H.  C.  Beck  and  D. 
W.  ilughes  have  organized  the  Cushman- 
Falrlelgh  Engineering  Co..  ol  Chattanooga. 
Tenn..  and  will  engage  in  a  general  engl- 
noerlng  business. 

Mr.  J.  P.  HalUhan  has  resigned  his  posi- 
tion as  Chief  Engineer  of  the  Rio  Grande 
Sierra  Madre  &  Pacific  R.  R..  and  the  Sierre 
Madre  &  Pacific  R.  R..  and  has  become 
connected  with  the  South  American  Coast 
Construction  Co. 

The  Engineers'  Club  of  Philadelphia,  Pa., 
now  located  at  1)22  Glrard  St..  that  city, 
has  purchased  a  house  at  1317  Spruce  St 
for  $55,000,  and  after  remodeling  the  In- 
terior will  use  It  as  a  club  house.  The 
house  Is  a  4-story  brownstone  front  struc- 
ture on  a  lot  25x170  ft. 

Mr.  Frank  D.  Heath  has  been  appointed 
Superintendent  of  the  Construction.  Opera- 
tive .and  Trafhc  Departments  of  the  Canon 
City  &  Royal  Gorge  Electric  R.  R.  Co., 
which  proposes  to  construct  an  electric  rail- 
way in  Canon  City.  Colo. 

Messrs.  E.  Stanley  Field  and  Henry  M. 
Lilly  have  entered  into  a  partnership  under 
the  firm  name  of  Field  &  Lilly  and  have 
opened  offices  in  the  Garrell  Bldg..  Wilming- 
ton. N.  C.  where  they  will  engage  in  prac- 
tice as  architects  and   engineers. 

Mr.  F.  B.  Freeman,  heretofore  Designing 
Engineer  of  the  New  York  Central  &  Hud- 
son River  R.  R.,  with  headquarters  at  New 
York  City,  has  been  appointed  Engineer  of 
Construction  in  charge  of  contract  work  in 
the  exterior  zone  of  the  above  railroad 

Messrs.  Minard  L.  Holman.  Charles  L.  Har- 
rison. .\llen  Hazen.  F.  P.  Stearns  and  John 
R.  Freeman  have  been  selected  as  a  board 
of  appraisal  to  determine  the  value  of  th# 
plant  of  the  Denver  Union  Water  Co..  which 
the  city  of  Denver,  Colo.,  proposes  to  pur- 
chase. 

Mr.  Frederick  L.  Ford.  City  Engineer  of 
Hartford.  Conn.,  and  Vice-Pre.sident  of  the 
American  Civic  Associations  Department  of 
City  Making,  delivered  several  addresses 
this  week  before  various  organizations  and 
clubs  of  Chicago.  111.,  in  behalf  of  the  proj- 
ect for  the  establishment  of  public  com- 
fort stations. 

W'illiam  R.  Kellogg,  one  of  the  oldest  clvU 
engineers  in  Chicago.  111.,  died  Nov.  4.  at 
the  Oak  Park  Hospital,  after  an  illness  of 
two  weeks.  Mr.  Kellogg  was  born  in  Hamp- 
ton. N.  Y.,  and  came  to  Chicago  35  years 
ago.  He  was  chief  engineer  in  charge  or 
building  the  Chicago  &  Alton  extension  to 
Kansas  City. 

Mr.  Albert  T.  Perkins,  railroad  expert  of 
the  Municipal  Bridge  and  Terminals  Com- 
mission, of  St.  Louis.  Mo.,  has  been  engaged 
by  the  Royal  Canadian  Railway  Commission 
to  co-operate  with  its  engineers  in  estab- 
lishing an  elaborate  terminal  system  at  To- 
ronto. Ont.  Mr.  Perkins  has  been  granted 
a  temporary  leave  of  absence  by  the  first 
named  commission  to  perform  the  work  de- 
sired of  him  by  the  Government  Board  of 
the   Dominion. 

Eldredge  Bently  Manning,  an  old  time 
contractor  of  Chicago.  111.,  died  Nov.  6,  of 
pneumonia  at  the  home  of  his  daughter  In 
Austin,  111.,  aged  91  years.  Mr.  Bently  came 
to  Chicago  in  1854  and  soon  thereafter  en- 
tered the  contracting  business.  He  built  the 
iron  front  building  at  Lake  and  Dearborn 
Sts.  for  Isaac  Burch,  said  to  be  the  first 
iron  front  building  erected  in  Chicago.  He 
also  built  the  gas  works  on  the  South  Side 
for  the  Peoples  Gas  Light  &  Coke  Co. 

Charles  A.  Perkins,  formerly  President  of 
the  Chicago,  Burlington  &  Quincy  R.  R.. 
died  Nov.  8.  at  his  home  in  Westwood.  a 
suburb  of  Boston.  Mass.  Mr.  Perkins  was 
elected  President  of  the  C  B.  &  Q.  R.  R. 
in  1881  At  that  time  the  Burlington  sys- 
tem was  controlled  by  New  England  men. 
and  Mr.  Perkins  removed  to  Boston,  where 
the  principal  offlces  of  the  company  were 
located.  He  continued  In  office  until  1901, 
when  he  resigned  on  account  of  the  passing 
of  the  control  of  the  road  to  New  York  in- 
terests. 

Mr.  S.  T.  DeLaMater.  Engineer,  formerly 
with  the  Standard  Construction  Co.  of  Chi- 
cago, has  been  engaged  by  the  General 
Fireproofing  Co..  and  for  the  present  Is  lo- 
cated at  the  home  offlce  In  Youngstown,  O. 
Mr.  DeLaMater  was  graduated  from  Cornell 
Universitv  in  1900.  and  through  his  connec- 
tion with  a  large  number  of  contracting 
firms  has  acquired  a  wide  experience  in  re- 
inforced concrete  design  and  construction. 
Among  the  companies  with  whom  he  has 
been  connected  are  the  Osborne  Engineering 
Co..  Cleveland.  O.:  Paul  F.  P.  Mueller. 
Falkenau  Construction  Co..  Standard  Con- 
struction Co..  Chicago,  and  L.  P.  &  J.  A. 
Smith   Co..  of  Cleveland. 
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We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable. 

BIDS  ASKED 


Bridges. 

West   Chester,   Pa Nov.  13 

Jasper.    Ind Nov.  13 

Portland.    Ore.     Oct.  23 

Cincinnati,   O Oct.  30 

Cincinnati,    O    Nov.  6 

Uniontown,    Pa.    Nov.  13 

Sidney.     O Nov.  13 

New    Castle.    Ind Nov.  13 

Georgetown.   S.   C Oct.  30 

Graham.    Tex Nov.  13 

South    Bend.    Ind Nov.  13 

Big  Fork.   Minn Nov.  13 

BYesno.    CaJ Nov.  13 

Los    Angeles.    Cal Nov.  13 

Cincinnati,   O Nov.  13 

Portland.    Ore Nov.  6 

Bethlehem.     Pa Nov.  6 

St.    Charles,   Mo Oct.  30 


Nov. 

14. 

Nov. 

14. 

Nov. 

1,1. 

Nov. 

1.5. 

Nov. 

1.1. 

Nov. 

1.5. 

Nov. 

16. 

Nov. 

IS. 

Nov. 

20. 

Nov. 

20. 

Nov. 

oo 

Nov. 

22. 

Nov. 

23. 

Nov. 

2.i. 

Nov. 

■J». 

Nov. 

29. 

Nov. 

29. 

Feb. 

13. 

Buildings. 


Central   Islip.   N.   T Nov.  6 

Pine  Grove,  Pa Oct.  30 

Jersev   Citv.    N.    J Nov.  6 

Jersey   City.   N.  J Nov.  6 

Denver.    Colo Nov.  6 

Cincinnati.    O Nov.  13 

New   Haven.    Conn Nov.  13 

Chippewa  Falls.   Wis Oct  9 

Fort  D.  A.   Russell,  Wyc.Oot.  30 

Superior.  Wis Oct.  30 

South     Bend,     Ind Nov.  6 

Washington.    D.    C Nov.  13 

Chicago.   Ill Nov.  13 

Jefferson  Barracks,  Mo Oct.  30 

Chicago,    111 Nov.  13 

Fort  Monroe,  Va Oct.  30 

Runge.    Tex Nov.  13 

New  York,    N.   Y Nov.  13 

Phoenix.    Ariz Nov.  13 

New    Orleans.    La Oct.  V 

Greenville.    Tenn Oct.  23 

Portsmouth,   Va Oct.  23 

Tvler.    Tex Oct.  23 

Danville.    Pa.    Nov.  13 

Fort    Mackenzie,    Wvo Nov.  6 

Washington.     D.     C Nov.  6 

Nashville.   Tenn Nov.  13 

Marion,  Ind Oct.  30 

New     Albany,    Ind Nov.  6 

Oakmont.    Pa Nov.  13 

New    Albany,    Ind Nov.  13 

Devils   Lake.    N.    Dak Nov.  6 

North    Chicago,    111 Nov.  13 

EIv.    Nev Nov.  13 

Nevada,  Mo Oct.  30 

Tempe,    Ariz Nov.  13 

Waldoboro.  Me Oct.  30 

Remsen.    X.    Y Nov.  13 

^V'ernors\'ille.    Pa Nov.  6 

Canton.    S.    Dak Nov.  13 

Alpine.    Tex Nov.  13 

Mobile.    Ala Nov.  13 

Jacksonville.    Fla Nov.  13 

Detroit.    Mich Nov.  B 

Pawnee.    Okla Nov.  13 

Ocala.   Fla Nov.  13 

Ann    Arbor     Mich Nov.  S 

Lancaster,    Pa Nov.  13 

Flint.    Mich Nov.  13 

Roads  and  Streets. 


Nov.  13.  Brooklyn.    N.    Y Nov.  6 

Nov.  13.  Madisonville.    O Nov.  13 

Nov.  14.  New    York,    N.    Y Nov.  6 

Nov.  15.  Pensacola.    Fla Oct.  23 

Nov.  15.  Pittsburg.     Pa Nov.  6 


Nov. 

13. 

Nov. 

14. 

Nov. 

14. 

Nov. 

14. 

Nov. 

14. 

Nov. 

14. 

Nov. 

14. 

Nov. 

15. 

Nov. 

15. 

Nov. 

15. 

Nov. 

15. 

Nov. 

16. 

Nov. 

16. 

Nov 

19. 

Nov. 

19. 

Nov. 

20. 

Nov. 

20. 

Nov. 

20. 

Nov. 

20. 

Nov. 

21. 

Nov. 

21. 

Nov. 

22. 

Nov. 

25. 

Nov. 

26. 

Nov. 

27. 

Nov. 

27. 

Nov. 

27. 

Nov. 

29. 

Nov. 

29. 

Nov. 

29. 

Nov. 

29. 

Dec. 

2. 

Dec. 

2. 

Dec. 

2. 

Dec. 

3. 

Dec. 

3. 

Dec. 

5. 

Dec. 

i. 

Dec. 

9. 

Dec. 

10. 

Dec. 

10. 

Dec. 

10. 

Dec. 

10. 

Dec. 

17. 

Dec. 

17. 

Dec. 

19. 

Pec. 

23. 

Dec. 

30. 

Jan. 

O 
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Cincinnati,    O Nov.  6 

Chillicothe,    Mo Nov.  6 

Clarksville,    Ark Nov.  13 

Bluff  ton.     Ind Nov.  6 

Norwood.    O Nov.  13 

Albany,  N.  Y Oct.  30 

Atlanta,    Ga Nov.  6 

Chicago.    Ill Nov.  13 

Swatara.    Pa Nov.  6 

Harrisburg,    Pa Nov.  6 

I-ima.    O Nov.  13 

St.    Louis,    Mo Nov,  13 

Harrisburg,    Pa Nov.  6 

Des     Moines.     la Nov.  6 

Hot     Springs,    Ark Nov.  6 

Brooklyn.    N.    Y Nov.  13 

Albany,  N.  Y Oct.  30 

Harrisburg.    Pa Nov.  6 

Kans.as    City,    Mo Nov.  13 

Harrisburg,    Pa Nov.  6 

Fort   Myer,   Va Nov.  13 

Knox,   Ind Nov.  13 

Columbia,  S.  C Oct.  30 

Fort    Flagler,    Wash Nov.  6 

Wilmington.    Del Nov.  13 

Logansport.    Ind Nov.  6 

Lebanon.    Ind Nov.  13 

Monticello.     Ind Nov.  6 

Salt   Lake  City,   Utah Oct.  23 

Peru.    Ind Nov.  13 

Lebanon.    Ind Nov.  13 

Monticello.  Ind Oct.  30 

Lebanon,    Ind Nov.  13 


Sewers. 

Reading.   Pa Oct.  30 

Springfield.    Ill Nov.  13 

St.    Paul,    Minn Nov.  6 

York.    Pa Nov.  13 

Harrisburg.    Pa Nov.  13 

Boston,   Mass Oct.  30 

Milwaukee.    Wis Nov.  13 

Decatur.    Ill Nov.  13 

Buffalo.    N.    Y Nov.  13 

St.   Paul.    Minn Nov.  13 

Marion,    O Nov.  13 

Springfield.    O Nov.  6 

Des    Moines.    la Nov.  6 

Oakland,    Cal Nov.  6 

Reading.    Pa Nov.  13 

Brooklyn,    N.    Y Nov.  13 

Richmond.    Ind Nov.  13 

Kansas    City,    Mo Nov.  13 

Youngstown,   O Nov.  13 

Newport.    Pa Nov.  13 

Kendallville,    Ind Nov.  13 

Canton,   O Nov.  13 

Fort  Du  Pont,  Del Nov,  13 

White  Plains.    N.  Y Nov.  13 

Cadillac,    Mich Oct,  2S 

Auburn,    N.     Y Oct.  16 

Salt    Lake    City.    Utah Nov.  6 


Nov. 

15. 

Nov. 

15. 

Nov. 

15. 

Nov. 

Ifi. 

Nov. 

16, 

Nov. 

l.S. 

Nov. 

18. 

Nov. 

l.S. 

Nov. 

19. 

Nov. 

19. 

Nov. 

19. 

Nov. 

19. 

Nov. 

20. 

Nov. 

20. 

Nov. 

20. 

Nov. 

2(1. 

Nov. 

21. 

Nov. 

21. 

Nov. 

:n. 

Nov. 

*>■> 

Nov. 

23. 

Nov. 

23. 

Nov. 

25. 

Nov. 

26. 

Nov. 

26. 

Nov. 

29. 

Dec. 

*> 

Dec. 

3. 

Dec. 

fi. 

Dec. 

7. 

Dee. 

10. 

Dec. 

13. 

Dec. 

14. 

Nov. 

13. 

Nov. 

13. 

Nov. 

14. 

Nov. 

14. 

Nov. 

14. 

Nov. 

15. 

Nov. 

15. 

Nov. 

1,5. 

Nov. 

16. 

Nov. 

IS. 

Nov. 

19. 

Nov. 

20. 

Nov. 

2(1. 

Nov. 

20. 

Nov. 

20. 

Nov. 

20. 

Nov. 

20. 

Nov. 

21. 

Nov. 

21. 

Nov. 

22. 

Nov. 

22. 

Nov. 

25. 

Nov. 

25. 

Nov. 

27. 

Dec. 

9 

Dec. 

3. 

Dec. 

6. 

Water  Supply. 


Nov. 

14. 

Nov. 

14. 

Nov. 

15. 

Nov. 

15. 

Nov. 

l!i. 

Nov. 

IS. 

Nov. 

IS. 

Nov. 

21. 

Nov. 

2S. 

Dec. 

1. 

Dec. 

2. 

Dec. 

17. 

Fort    Mackenzie.    Wyo Oct.  23 

Grand    Forks.    N.    Dak Nov.  6 

Phoenix.    Ariz Oct.  2 

Grand    Forks.    N.    Dak Nov.  13 

Saint     Clairsville,     O Nov.  6 

Lakewood.    O Nov.  13 

Noi  folk,    Va Nov.  13 

Santa   Fe.   N.    Mex Nov.  6 

Fort    Morgan.    Ala Nov.  6 

Phoenix,    Ariz Oct.  16 

Phoenix.    Ariz Nov.  13 

Camden,   N.   J Oct.  16 

Miscellaneous. 


Nov.    13.  Chicago,   HI., 

Chimney. 
Nov.    13.  New  York.   N.    Y.. 

Fire  Protection  System, 
Nov.    14.  New   Orleans,    La., 

Monument, 
Nov.    14.  Jersey   City,   N.    J., 

Fences,   Etc., 
Nov.    14.  New  York,   N.   Y., 

Steamboats, 
Nov.  15.  Charleston,  S.   C. 

Street  Lighting. 
Nov.    16.  Charleston,    S.    C. 

Concrete    Pier, 
Nov.    16.  E\ans\ille.  Ind.. 

Street   Sweeping. 
Nov.    18.  Dallas,    Tex., 

Lock  and  Dam, 
Nov.    IS.  Erie,    Pa., 

Street  Lighting, 
Nov.    18.  St.    Paul.    Minn.. 

Cement  Floor, 
Nov.      20.    New  Orleans,  La.. 

Dredge, 
Nov.    20.  Ludlngton,  Mich., 

Breakwater, 
Nov.    20.  Baltimore.   Md.. 

Garbage  Disposal, 
Nov.    21.  Galveston,  Tex., 

Jetty  Work, 
Nov.    21.  Austin,  Tex.. 

Concrete  Wall, 
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Nov.    21.  Fort  Sumter,  S.  C, 

Wha.rf,  Oct.     30 
Nov.    22.  Fort  Adams.   R.   I., 

Coal  Bin,   Sea  Wall,  Etc.,  Nov.    13 
Nov.    23.  I-as  Animas,   Colo., 

Power  Plant,  Nov.    13 
Nov.      25.     Mobile,  Ala., 

Locks  and  Dams,      Oct.  X 
Nov.    25.  Pittsburg,    Pa., 

Monument,  Nov.    13 
Nov.    27.  Washington,    D.    C, 

Steamers,  Nov.    13 
Nov.    30.  Fort  Caswell.  N.   C. 

Bulkhead,  Nov.    13 
Nov.    30.  Bloomsburg,   Pa.. 
_  Monument,  Nov.    13 

Dec.      2.  Washington,   D.   C, 
„  Tow  Boat,  Nov.    13 

Dec.      2.  Meaford,   Ont., 

Breakwater,   Etc.,  Nov.    13 
Dec.      4.  Altoona,    Pa., 

^  Garbage  Disposal.  Nov.      6 

Dec.    IS.  Madison.    Wis., 

Concrete   Work,   Wrecking,  Nov.    13 

Excavation,  Earth  anb  Rock. 

Nov.    15.  Philadelphia,    Pa., 

Dredging,  Oct.     23 
Nov.    16.  Pino  Bluff,  Ark., 

Levee  Work,  Oct.     23 
Nov.    IS.  St.   Paul,   Minn, 

Filling  Grading,  Nov.    13 
Nov.    19.  Fort  Dodge,  la., 

_  Drainage.  Oct.     30 

Nov.    20.  Detroit,   Mich., 

Dredging,  Oct     16 
Nov.    20.  Grand  Rapids,  Mich., 

Dredging,  Oct     30 
Nov.    21.  Galveston,   Tex., 

Dredging,  Oct.     30 
Nov.    21.  Mobile,   Ala., 

„„    ,  Dredging,  Oct     30 

Nov.    22.  Newport,  R.  I., 

Dredging,  Oct.     30 
Nov.    23.  Pesotum.  111., 

Tile  Drain,  Nov.    13 
Nov.    23.  Hartford   City,   Ind.. 

Ditch.  Nov.    13 
Nov.    2o.  Memphis,  Tenn., 

Levee  and  Ditch,  Oct.     30 
Nov.    25.  New  York,  N.   Y., 

Dredging,  Oct.     30 
Dec.      2.  Trenton,  Ont,. 

Railroad  Work,  Nov,    13 
Dec.      3.  Wausau,    Wis.. 

Drainage  Ditches.  Nov.      6 
Dec.      6.  Canton.    N.    Y.. 

Ditch  Work,  Nov.    13 

Materials,Macliines,Supplies,Tools,Etc. 

Nov.    13.  New    York.    N 
Nov 


T.. 

Lanterns,  Nov.      6 
13.  Baltimore,  Md., 

Boiler,  Nov.      6 
Nov.    14.  Fort  Morgan.   Ala., 

Pumping   Plant,  Oct     23 
Nov.    15.  Winnipeg,   Man.. 

Water  Pipe,  Oct.      9 
Nov.    15.  Philadelphia,   Pa.. 

Arc  Ughts,  Nov.    13 
Nov.    16.  Washington.   D.   C. 

Granite   Curbing,  Nov.    13 
Nov.    16.  New   Fort    Lyon.    Colo., 

Laundry    Equipment,  Oct.     30 
Nov.    16.  Washington.    D.   C, 

Laundry  Equipment,  Oct.     30 
Nov.    18.  St    Paul.    Minn.. 

Engine.   Rock  Drill,  Nov.    13 
Nov.     18.  Portland,    Ore., 

Hoisting    Engines,    Etc..  Oct.     23 
Nov.    19.  Washington,   D.   C. 

Car  Wheels,  ConduU.  Etc..  Oct.     30 


Nov. 

23.  New  Orleans,    La.. 

Nov. 

6 

Nov. 

Elevator. 
25.  Atlanta,   Ga.. 

Nov. 

6 

Nov. 

6 

Nov. 

Pump.  Pipe.  Engine. 
27.  Washington,    D.    C. 

Oct. 

30 

Oct 

16 

Nov. 

Clock  System, 
20.  New  York.  N.  Y.. 

Nov. 

6 

Nov. 

6 

Nov. 

Fire  Hose. 
20.  Sonyea.  N.   Y.. 

Nov. 

13 

Nov. 

g 

Boilers, 

Nov. 

13 

Nov. 

26.  Providence,    R.   1.. 

Sept 

11 

Elevator    Equipment, 

Nov. 

13 

Dec. 

1.  Phoenix,   Ariz.. 

Oct 

23 

Dec. 

Water   Pipe, 
2.  Vicksburg,   Miss.. 

Oct. 

16 

Nov. 

13 

Dec. 

Road   Outfit, 
6.  Washington.  D.  C. 

Nov. 

13 

Oct. 

16 

Jan. 

Pumps.   Blocks.    Rope.    Etc., 
15.  Manila.   P.   I.. 

Nov. 

13 

Nov. 

6 

Pumps  and  Motors, 

Oct 

30 

Nov. 

13 

BIDS  ASKED 

Oct 

i 

Bridges. 

Oct. 

30 

Bids    are    asked    on    following    w 

ork. 

the 

Nov 

13 

notes 

being     arranged      alphabetically 

by 

Oct. 

30 

states: 

Los 

Angeles,  Cal. — T'ntil  Nov.  25, 

by  H. 

B. 

Oct 

30 

Ferri: 

?,     Secy,    Bd.     Pub.     Ser\ice. 

for    con- 
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structInK  reinforced  concrete  bridge  at 
M11C.V    St. 

Fresno,  Cal.— Until  Nov.  23.  by  W.  O. 
MIU-8.  County  Clerk,  for  constructing  pile 
hrUlRP   over   King   River. 

South  Bend,  Ind. — Until  Nov.  2J.  by  Coun- 
ly  Commissioners,  for  constructing  concrete 
steel  girder  biidge  over  East  Race  on  La 
Salle  it. 

Jasper,  Ind. — Until  Nov.  14.  by  M.  A. 
Sweeney.  County  Auditor,  for  the  construc- 
tion of  a  120-ft.  sleel  bridge  on  the  Jasper 
.ind  HUMtinKburg  Road,  and  .1  small  steel 
bridge  on  Ireland  and  Sulphur  Springs  Road. 

New  Castle,  Ind.— Until  10  a.  m..  Nov.  18. 
by  Commissioners  of  Henry  County,  for  re- 
moval of  a   sleel   bridge  over  Blue  River. 

Big  Fork,  Minn. — Until  9  a.  m.,  Nov.  22, 
by  K.  L.  Sbultls.  Village  Clerk,  for  Inillding 
one  or    two  highway    bridges. 

Sidney,  O. — Until  Nov.  16,  by  County 
Commissioners  for  material  and  labor  for 
eonstruetiun   of   low   truss  Ijridge  over  C.   H. 

D.   R.    R.   on  Michigan   St. 

Cincinnati,  O. — Until  noon.  Nov.  29.  by 
h'rcd  Drelhs,  Clerk  County  Commissioners, 
for  work  under  specifications  No.  692 — repair 
of  suspension  bridge  over  Whitewater  River 
In    Whitewater    Township. 

Uniontown,  Pa. — Until  Nov.  15,  by  County 
Cnmniis.sii.mris.    for    constructing  a   bridge. 

West  Chester,  Pa. — Until  noon.  Nov.  H. 
by  W.  E.  Pennypacker,  Clerk  County  Com- 
missioners, for  repairs  to  county  bridge  at 
Chadds  Kord. 

Graham,  Tex. — Until  Nov.  20.  by  George 
H.  MeL,aren.  County  Judge,  for  building  two 
bridges  over  the  Brazos  River  in  York 
County.  A  $40,000  bond  issue  has  been  voted 
(or   bridges. 

Buildings. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  b>' 
states: 

Mobile,  Ala. — Until  noon.  Dec.  10.  by  V. 
S.  Light  House  Engineer,  Mobile,  for  the 
completion  and  delivery  of  three  keeper's 
dwellings,  with  wharves,  cisterns  and  privies 
for  Southwest  Pass  Ijight  Station.  Louis- 
iana. 

Phoenix,  Ariz. — Until  9  a.  m..  Nov.  '.fti.  by 
J.  W.  Dorris.  Chairman  Committee,  tor 
erection  of  a  Y.  M.  C.  A.  building.  Trost  & 
Creighton.    Architects,    412    Fleming   Block. 

Tempe,  Ariz. — Until  noon,  Dec.  3.  by  Al- 
fred J.  Peters,  Secretari'  Board  of  Educa- 
tion, for  construction  of  a  science  building 
for  the  Normal  School.  Tentative  plans,  etc., 
with  D.  W.  Millard.  Fleming  BIdg..  Phoe- 
nix, Ariz.  At  the  same  time  plans,  speci- 
fications and  estimates  of  cost  \\'iil  be  re- 
ceived for  a  science  building  and  for  gjni- 
nasium  and  auditorium  building.  The  cost 
of  the  two  buildings  is  not  to  exceed  $60,000. 

New  Haven,  Conn. — Bids  close  Nov.  14  for 
construction  of  new  church  at  Dunnell  Ave. 
and  Charles  St.  for  Zion  M.  E.  Church. 
Brown  &  Van  Beren,  Architects,  S6S  Chapel 
Street. 

Washington,  D.  C, — Until  noon,  Nov.  16. 
by  District  Commissioners,  for  the  construc- 
tion of  a  6-room  addition  to  the  Langdon 
School  at  20th  and  Franklin  Sts.,  northeast; 
also  for  an  8-room  school  building  at  the 
northwest  corner  of  4th  and  M  Sts.,  south- 
east. Plans,  etc.,  at  Room  4.3.  District 
Building. 

Jacksonville,  Fla. — Until  noon,  Dec.  10,  by 
Geo.  L.  Drew,  Secy.  Committee.  lOG  Main 
St..  for  materials  and  labor  required  for 
building  the  new  masonic  temple  and  office 
building  at  Jacksonville,  according  to  the 
plans  and  specifications  prepared  by  the  L. 
.M.  Weathers  Co.,  Architects,  Memphis. 
Tenn. 

Ocala,  Fla. — Until  3  p.  m..  Dec.  19,  by 
James  Knox  Taylor.  Supervising  Architect. 
Washlnglun.  D.  C,  for  the  construction 
I  Including  plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring)  of  the 
U.  S.  Post  Office  and  Court  House  at  Ocala. 

Chicago,  111. — Until  11  a.  m..  Nov.  16.  by 
Department  Public  Works.  322  City  Hall, 
for  building  1-storv  warehouse  at  Belle 
Plaine  Av.-.  and  Robey  St.   ... 

North  Chicago,  III. — Until  noon,  Dec.  2. 
by  the  Bureau  of  Navigation.  Navy  Depart- 
ment. Washington.  D.  C,  for  the  construc- 
tion of  a  commandant's  house,  six  officers' 
bouses,  and  a  receiving  guard  house  at  the 
naval  training  station.  Great  I.Akes.  North 
Chicago,  III.  Plans,  etc..  with  the  com- 
mandant, naval  training  station.  Great 
Lakes,    North    Chicago. 

Chicago,  III.— i:ntil  4  p.  m..  Nov.  19.  bv 
W.  B.  WIckersham.  Secretary  Public  Lib- 
rary,  for  building  an  iron  and  glass  shed. 

New    Albany,     Ind. — Until    noon,    Nov.    29. 


County  Cummisslonert),  for  remodeling  the 
county  Jnll. 

Flint,  Mich.— Until  Jan.  2.  by  D.  E.  New- 
come.  nt\  Clerk,  for  construction  of  a  cltv 
hall. 

Ely.  Nev.— Until  Dec.  2.  by  J.  F.  Miles, 
County  Clerk,  for  constructing  court  house 
and    J.'ill. 

Remsen,  N.  V. — Until  5  p.  m.,  Dec.  7,  by 
Waller  G.  Frank,  Architect,  17  Clarendon 
Bldg..  I'tica,  N.  Y.,  for  erection  of  the 
Didymas  Thomas  library  building  at  Rem- 
sen. 

New  York,  N.  Y.— Until  10:30  a.  m..  Nov. 
20,  l,y  Kr.iniis  J.  Ijintry,  Fire  Commissioner, 
l.">7  IC.  67th  .St..  for  labor  and  materials  for 
;idditions  and  alterations  to  quartets  of  en- 
gine company  58.  No.  81  W.  115th  St.,  and 
to  quarters  o(  engine  company  35,  No.  223 
E.    11:1th   St.     Security  required   is  $500. 

Cincinnati,  O. — Until  noon.  Nov.  14,  by 
Trustees,  Memorial  Association  of  Hamilton 
County,  at  office  of  Samuel  Hannaford  & 
Sons,  Architects,  for  furnishing  the  neces- 
sary labor  and  materials  for  the  decoration, 
liglit  fixtures,  seating  and  furnishings  for 
the  Soldieis  and  Sailors  Memorial  Building, 
Grant    and    Elm    Sts. 

Pawnee,  Okla. — Until  2  p.  m.,  Dec.  17.  by 
Commissioners  of  Indian  Affairs.  Washing- 
ton. D.  C.  for  constructing  dormitory  at 
Pawnee  School.  Further  information  may 
he  obtained  from  Geo.  W.  Nellis,  Superin- 
tendent.   Pawnee. 

Danville,  Pa. — Until  noon,  Nov.  26.  by  H. 
B.  Meredith,  Superintendent  State  Hospital 
for  Insane,  for  the  erection  of  a  female  in- 
firmary building;  a  building  for  acute  insane 
male  patients,  and  a  building  for  acute  in- 
.sane  female  patients.  T.  P.  Reitmver. 
-Vrchitect.  Masonic  Temple,  Williamsp'ort. 
Pa. 

Lancaster,  Pa. — L'ntil  3  p.  m.,  Dec.  30.  by 
James  Knox  Taylor,  SupeiTising  Architect. 
Washington.  D.  C,  for  the  construction  of 
an  extension,  etc..  including  plumbing,  gas 
piping,  heating  apparatus,  electric  conduits 
and  wiring  to  U.  S.  Post  Office  at  Lancas- 
ter. 

Oakmont,  Pa. — Until  Nov.  29,  by  E.  H. 
Taylor.  Secretary,  for  constructing  school  in 
Pent!    Township. 

Canton,  S,  Dak. — Until  2  p.  m.,  Dec.  10.  by 
the  Commissioner  of  Indian  Affairs.  Wash- 
ington. D.  C.  for  furnishing  materials  and 
labor  to  construct  and  complete  a  laundry 
building  with  equipment  at  the  Indian  In- 
sane Asylum.  Canjon.  Further  information 
may  be  obtained  from  Oscar  S.  Gifford, 
Sui)eriiitendent.    Canton. 

Nashville,  Tenn. — L'ntil  3  p.  m..  Nov.  27, 
by  James  Knox  Taylor.  Super\-ising  Archi- 
tect. Washington.  D.  C,  for  the  construction 
(including  heating  apparatus,  electric  con- 
duits and  wiring)  of  a  new  mailing  platform 
and  vestibule,  and  for  miscellaneous  better- 
ments at  the  U.  S.  Custom  House  and  Post 
Office    at    Nashville. 

Alpine,  Tex. — Until  Dec.  10.  lj>'  J.  D.  Jack- 
son,   for   ereitinn    of   2-story   school   building. 

Runge,  Tex. — Until  Nov.  20,  by  D.  P.  Air- 
hart,  for  Iniilding  church   of  concrete  blocks. 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  tlie 
notes  being  arranged  alphabetically  by 
states: 

Clarksville,  Ark. — Until  2  p.  m..  Nov.  15, 
Ijy  San  Laser,  chairman,  for  labor  and  ma- 
tei  ial  for  constructing  7.544  ft.  of  3-ft.  wide 
sidewalks,  3,365  ft.  of  4-ft.  wide  sidewalk 
and    647  ft.   of  crossing. 

Wilmington,  Del. — Until  noon.  Nov.  26.  by 
Francis  .-X.  Price.  New  Castle  County  State 
Highway  Commissioner,  for  constructing 
2.64  miles  of  niacad.am  road.  The  official 
advertisement  for  the  work  will  be  found 
elsewhere  in  this  issue.  About  $150,000  will 
be  spent  next  year  in  New  Castle  County 
for  new   roads. 

Chicago,  III.— Until  10:15  a.  m.,  Nov.  IS. 
by  Board  Local  Improvements.  216  City 
Hall,  for  constructing  two  8-ft.  cement  side- 
walks. 

Lebanon,  Ind. — Until  1  p.  m..  Dec.  2.  by 
H.  F.  SImmuns.  County  Auditor,  for  con- 
stiuitlcin  of  six  gr.avel  roads  of  a  total 
length  of  66.950  ft, 

Lebanon,  Ind. — Until  1  p.  m.,  Dec.  10,  by 
n.  F,  Simmons.  County  .\uditor.  for  the  con- 
structii>n  of  a  gravel  r<^ad  on  the  count.v  line 
between   Boone  and   Hamilton   Counties. 

Knox,  Ind. — Until  noon.  Nov.  23,  by  Com- 
missioners of  Starke  County,  for  the  con- 
struction of  two  gravel  roads  in  Oregon 
'I'liwiiship. 

Peru,  Ind. — Until  noon,  Dec.  7,  by  Charles 
Oriswcild,  County  Auditor,   for  establishment. 


grading,  draining  and  paving  of  23M  miles 
of   gnivel   roads   In    Richland   Township. 

Lebanon,  Ind. — Until  1  p.  in.,  Dec.  14,  by 
County  Ci>mmissioner8.  for  construction  of 
gra\-el   road   on   the  county   line. 

Kansas  City,  Mo. — Until  11  a.  m.,  Nov.  21. 
by  E.  A.  H.iri'er.  City  Engineer,  for  follow- 
ing street  improvement  work:  6  contracts 
for  constructing  artificial  stone  curb.  1:; 
contracts  for  artificial  stone  sidewalks,  ,1 
c-ontracts  for  grading  streets.  1  contract  for 
repairing  asphalt  pavement.  2  contracts  for 
ei>nsti;uctlng  brick  pavement  and  1  contract 
for  constructing  macad-am  pavement, 

St.  Louis,  Mo. — Until  noon.  Nov.  19,  bjr  H. 
R.  Fardwell.  Secy.  Bd.  Pub.  Impvts.,  for  34 
contracts  for  Improving  alleys  by  grading 
and  paving  with   vitrified  paving  brick. 

Brooklyn,  N.  Y. — Until  11  a.  m.,  Nov.  20. 
by  Bird  S.  Coler,  Borough  President,  for 
regulating  and  repaying  with  asphalt  In 
Classon  Ave.,  the  work  including  3.620  sq. 
yds.  asphalt  pavement  and  3,620  sq.  yds. 
old  stone  pavement,  to  be  relaid;  also  for 
regulating  and  repaying  with  granite  pave- 
ment on  Columbia  St..  work  including  3,30" 
sq.    yds,    granite   block   pavement. 

Norwood,  O. — Until  noon,  Nov.  16,  bv 
Board  Public  Service,  for  grading  and  mac- 
adamizing Warren  Ave.  J.  B.  Stewart,  712 
Traction    Bldg..    Cincinnati.    O.,    is   Engineer. 

Lima,  O. — Until  noon,  Nov.  19,  by  L.  L. 
Crumrine.  Secretary  Bd.  Pub.  Wks.,  for 
grading  and  paving  with  vitirified  brick  the 
two  intersecting  afieys  extending  from  Main 
St.  to  Elizabeth  St.,  and  from  Spring  St. 
to   Elm    St. 

Madisonville,  O. — Until  noon,  Nov.  13.  b\ 
J.  A.  Conant.  Village  Clerk,  for  constructing 
cement  sidewalk   on  Home  Ave. 

Fort  Myer,  Va. — Until  11  a.  m.,  Nov.  23 
by  Capt.  B.  B.  Hyer,  Constructing  Q.  M.. 
for  construction  of  roadway  leading  to  Q.  M 
shop. 

Sewers. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  tr^ 
states: 

Fort  Du  Pont,  Del. — Until  11  a.  m..  Nov, 
25.  by  Cajit,  J.  L.  Knowlton.  Constructing 
Q.  M..  Fort  Du  Pont.  Delaware  City,  for  re- 
modeling sewer  system  and  installing  two 
sewage  ejectors  and  ejector  chamber,  at 
Fort  Du    Pont. 

Decatur,  III. — Until  2  p.  m..  Nov.  15.  by 
Board  Local  Improvements,  for  laying  12-in. 
N'itrified   tile   sewer. 

Springfield,  111. — Until  3  p.  ra..  Nov.  13,  bv 
Hoy  R.  Reei:e.  President  Board  Ix>cal  Im- 
provements, for  laying  IS-in.  and  12-in. 
Cluck   pipe   .i^ewer   in   North  Grand  Ave. 

Kendallville,  Ind. — Until  4  p.  m..  Nov.  22. 
by  City  Council,  for  construction  of  Rich- 
mond St,  sewer.  Bids  for  this  work  were 
opened  Nov.  4.  only  one  bid  being  received. 
This  amounted  to  $6,674  and  was  rejected. 
Estimated  cost  of  work  is  $6,465. 

Richmond,  Ind. — L'ntil  JNov.  20.  by  C.  "W. 
MeiTill.  President  Board  Public  Woiks.  for 
construction  of  two  sewers,  estimated  to 
cost  $10,000  to  $12,000  each.  Fred  R.  Charles. 
City   En.gineer. 

St.  Paul,  Minn, — Until  2  p.  m.,  Nov.  18. 
by  R.  L.  Gorman.  Clerk  Bd.  Pub.  Wks..  for 
constructing  the  St.  Anthony  Park  sewer 
s>'stem.  the  work  including  tlie  construction 
i)f  se\\-frs   in    i>nrtions  of  29  streets. 

Kansas  City,  Mo. — Until  11  a.  m.,  Nov.  21. 
by  E.  A.  Harper.  City  Engineer,  for  two 
contracts  for  constructing  joint  district 
sewers. 

Buffalo,  N,  Y.— Until  11  a.  m..  Nov.  16,  Iry 
F.  G,  Ward.  Commissioner  Pub.  Wks..  ,  for 
constructing    10-in.    tile   sewer   in    Barton   St. 

Brooklyn,  N.  Y. — Until  11  a.  m..  Nov.  20. 
by  Bird  S.  Coler,  Borough  President,  for 
constructing  sewer  in  44th  St..  estimated  to 
cost  $14,343.  a  sewer  in  E.  4th  St..  estimated 
to  cost  $9,682,  and  three  sewer  basins.. 

White  Plains,  N.  Y. — Time  for  receiving 
bids  for  the  construction  of  the  Bronx  Val- 
ley trunk  sewer  has  been  extended  from 
Nov.  7  to  1:30  p.  m..  Nov.  27.  Frank  N. 
Glover.  Secy..  2  Grand  St..  White  Plains. 
The  official  advertisement  will  be  found 
ilsewlure  in  this  issue. 

Canton,  O. — Until  Nov.  25.  by  B.  F.  Faust. 
Clerk  lid.  Pub.  Service,  for  constructing 
storm    water  sewers   in   Bridge  St. 

Youngstown,  O. — Until  noon,  Nov,  21,  by 
W.  H.  McMillan.  Clerk  Bd.  Pub.  Service, 
for  labor  and  m.aterials  for  sewering  Ridge 
.\\-e. ;   also   for  sewering  Fairvlew  Ave. 

Marion,  O. — L'ntil  noon.  Nov.  19.  by  Board 
I'ulilic  Service,  for  construction  of  a  sani- 
tary sewer  and  cellar  drain  on  Plcisant  and 
Chase   Sts..  and   for  a  storm-water  drain   on 


November  13.  1907. 


ENGINEERING-CONTRACTING 


17 


Mound  St.  from  Buckeye  to  Wood  St.  George 
Blum  is  Superintendent  of  Streets  and 
Sewers. 

Reading,  Pa. — Until  2  p.  m..  Nov.  20,  by 
Calelj  Weidner,  City  Cleik.  for  construction 
of  27.600  lin.  ft.,  10-in.  pipe  sewer  and  32.500 
lin.  ft.  of  .T-in.  pipe  sewer;  also  for  exten- 
sion of  Northeastern  intercepting  sewer, 
construction  of  laterals  in  Canal  and  otlier 
streets,  and  extension  of  Rose  Valley  Creek 
sewer.      Klmer   H.   Beard.   City   Engineer. 

Harrisburg,  Pa. — Until  noon.  Nov.  14.  by 
W.  H.  Lynch.  Commissioner  of  Highways, 
for  constructing   two   sewers. 

Newport,  Pa.— Until  Nov.  22.  by  P.  G. 
Hertz.  Clerk,  for  constructing  sewer  sys- 
tem, including  6.000  ft.  of  sewer.  M.  B. 
Cowden.   Harrisburg.    Pa.,    is  Engineer. 

York,  Pa. — Until  Nov.  14.  by  C.  E.  Bren- 
ner. Chairman  Bd.  Pub.  Wks..  for  construct- 
ing sewer. 

Milwaukee,  Wis. — Until  ]0:.^0  a.  m.,  Nov. 
15.  by  Chas.  J.  Poetsch.  Chaiiman  Bd.  Pub. 
Wks..  for  constructing  pipe  sewer  in  Read 
St..  and  pipe  sewer  in  American  Ave. 


Water  Supply. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  b>" 
states: 


Phoenix,  Ariz. — Uniil  2  n.  m..  Dec.  2.  b>" 
Commissioner  of  Indian  Affairs.  Washington. 
D.  C..  for  materials  and  labor  for  construct- 
ing addition  to  water  system  at  the  Phoenix 
School.  Further  information  may  be  ob- 
tained from  C.  W.  Goodman.  Superintendent. 
Phoenix. 

Grand  Forks,  N.  Dak. — Until  4  p.  m..  Nov. 
15.  by  W.  V.  O'Connor.  City  Auditor,  for 
constructing   water  main   in   lone  Ave. 

Lakewood,  G. — Until  11  a.  m..  Nov.  18.  by 
B.  M.  Cook.  Village  Clerk,  for  labor  and 
material  for  laying  water  main  in  Nicholson 
Ave.  Wm.  H.  Evers  Engineering  Co..  237 
The   Arcade.    Cleveland.    O..    is    Engineer. 

Norfolk.  Va. — Until  noon.  Nov.  18,  by 
Board  of  Control.  H.  Hodges.  Cliairman.  for 
furnishing  and  installing  2.000  %-in.  and 
%-in.  water  meters  and  boxes.  Separate 
bids  are  also  asked  for  installing  above 
meters   and   boxes    and    for   furnishing   them. 


Excavation.  Earth  and  Rock. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Pesotum,  ill. — Tile  Drain. — Until  2  p.  m.. 
Nov.  23  bv  Drainage  Commissioners,  at 
ofBce  of  B.  A.  Hyatt.  Town  Clerk,  for  con- 
structing tile  drain,  the  work  including  4.200 
ft.  of  16-in.,  3,480  ft.  of  lo-in..  980  ft.  of 
14-in..  1.445  ft.  of  12-in.  and  600  ft.  of  10-in. 
tile. 

Hartford  City,  Ind.— Ditch.— Until  10  a.  m.. 
Nov.  23.  by  County  Sur\eyor.  for  construct- 
ing ditch    in    Washington    Township. 

St.  Paul,  Minn. — Filling.  Grading. — Until 
2  p.  m..  Nov.  IS.  bv  George  T.  Redington. 
Secv.  Park  Board.  City  Hall,  for  the  filling, 
leveling  and  grading  of  Como  Avenue  Park- 
way, Iving  between  Western  Ave.  and  Rice 
St. 

Canton.  N.  Y.— Ditch  Work.— Until  8  p.m.. 
Dec.  6.  bv  J.  Fred  Hammond.  Secretary.  In- 
dian Creek  Drainage  Commissioners  for  the 
widening  and  deepening  of  the  Van  Rens- 
selaer Ditch,  at  and  near  the  village  of 
Rensselaer  Falls,  in  the  town  of  Canton. 
N.  T.  Work  includes  removal  of  about 
26.000  cu.  vds.  of  earth,  and  about  10.000 
cu.  yds.  of  rock.  H.  M.  Townsley.  Engi- 
neer. 

Trenton,  Ont. — Railroad  Work. — Until  noon, 
Dec.  2.  bv  Geo.  Collins.  General  Manager, 
Central  Ontario  Railway,  at  its  General  Of- 
fices. Trenton.  Ont..  for  the  clearing,  grad- 
ing, track-laying,  ballasting  and  other  works 
required  in  the  construction  of  the  Whitney 
Extension  between  the  24th  mile,  near  Lake 
St.  Peter,  and  Whitney,  a  distance  of  about 
18  miles.  Plans,  etc..  at  the  ofHce  of  the 
Chief   Engineer   at    Trenton.    Ont. 


Miscellaneous. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states : 

Las  Animas,  Colo.^Power  Plant. — Until  11 
a.  TO..  Nov.  23.  by  Bureau  of  Yards  and 
Docks.  Navv  Department.  Washington.  D. 
C,  for  power  plant,   building  and  machinery 


at  U.  S.  naval  hospital.  New  Fort  Lvon. 
Colo. 

Washinyton,  D.  C. — Steamers.— Until  2 
p.  m..  Nov.  27.  by  Ueckman  Winthrop.  As- 
sistant Secretary'.  Treasury  Department, 
Wa.shington.  for  building  for  the  U.  S. 
Re\'enue  Cutter  service  a  revenue  steamer 
for  duty  in  Puget  Sound,  and  for  the  con- 
struction of  a  revenue  steamer  for  duty  at 
Savannah.   Ga. 

Washington,  D.  C. — Tow  Boat. — Until  10:30 
a.  m..  n<c-.  2.  by  H.  F.  Hodges.  General 
Purchasing  Agent,  Isthmian  Canal  Commis- 
sion, for  furnishing  under  _  Canal  Circular 
101 — One  stem-wheel   tow  boat. 

Evansville,  Ind. — Street  Sweeping. — Until  2 
p.  m..  Nov.  IG.  by  W.  F.  Wunderllch.  City 
Clerk,  for  the  sweeping  and  cleaning  of  the 
brick   and    asphalt    streets,    for    lliOS. 

Baltimore,  Md. — Garbage  Disposal. — Until 
n  a.  m..  Nov,  20.  by  J.  L.  Wickes.  Commis- 
sioner of  Street  Cleaning,  foj-  removal  and 
hnal  dispository  of  garbage,  dead  animals 
and  market  refuse  of  the  city  of  Baltimore, 
from   Jan.    1.   1908.  until  Jan.   1.   1918. 

St.  Paul,  Minn. — Cement  Floor. — Until  2 
p.  m.,  Nov.  IS,  bv  George  T.  Redington. 
Secy.  Park  Board.  Roam  42.  City  Hall,  for 
laying  a  cement  tile  floor  or  a  cement  floor 
in    Phalen    Park   Pavilion.    96x56%   ft. 

Fort  Caswell.  N.  C— Bulkhead.— I'ntil  11 
a.  m..  Now  :'AK  by  L.  Cravens.  Q.  M..  fitr 
building   creosoted   bulkhead   at   this   post. 

Pittsburg,  Pa. — Monument. — Until  2  p.  m.. 
Nov.  2.',.  by  F.  P.  Booth.  County  Controller, 
for  constructing  Allegheny  County  Soldiers' 
Monument  at  Pittsburg.  Pa.  Plans,  etc.. 
with  County  Engineer.  Room  25.  Court 
House.  Pittsburg.  Certified  check  for  $5,000 
required  with   bid. 

Bloomsburg,  Pa. — Monument. — Until  noon. 
Nov.  30.  by  A.  B.  Black.  Clerk  County  Com- 
missioners, for  consliucting  soldiers  monu- 
ment in  Bloomsburg. 

Fort  Adams,  R.  I. — Coal  Bin.  Sea  Wall, 
Etc.— Until  10  a.  ni..  Nov.  22.  by  Capt. 
Willis  C.  Metcalfe,  constructing  Q.  M..  209 
Thames  St..  Newport.  R.  I.,  for  construc- 
tion of  coal  bin.  sea  wall  and  railway  at 
the  power  house  at  Fort  Adams,   R.   I. 

Madison,  Wis. — Concrete  Work.  Wrecking 
— Until  noon.  Dec.  IS.  by  Lew  F.  Porter, 
Secretary  Capital  Commission,  for  building 
the  concrete  tunnel  between  heating  and 
power  plant  and  capitol  now  building  at 
Madison;  also  a  proposition  for  the  wrecking 
of  the  east  wing  of  the  present  capitoi. 

Meaford,  Ont. — Breakwater.  Etc. — Until 
Dec.  2,  bv  Fled  Gelinas.  Secretary  Depart- 
ment of  Public  Works.  Ottawa,  Ont..  for 
construction  of  extension  to  breakwater,  re- 
moval of  portion  of  landing  pier,  construc- 
tion of  a  pile  and  concrete  revetment  wall, 
and  a  line  of  tongued  and  grooved  sheet 
piling,  at  Meaford,  Ont..  according  to  a 
plan  and  specification  to  be  seen  at  the  of- 
fice of  J.  G.  Sing.  Esq..  Resident  Engineer. 
Confederation  Life  Building.  Toronto.  Certi- 
fied check  for  $4,000  required  with  bid. 


Materials,Machines,Supplies,Tools,Etc. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by- 
states: 

Washington,  D.  0. — Granite  Curbing. — Un- 
til 2  p.  m.,  Nov.  16.  by  District  Commission- 
ers, for  furnishing  the  District  Government 
during  the  fiscal  year  ending  June  30.  1908. 
granite  curbing.  Specifications,  etc.,  at  of- 
fice of  the  Property  Clerk.  D.  C,  District 
Bldg. 

Vicksburg,  Miss.— Road  Outfit.— Until  noon. 
Dec.  2.  bv  J.  D.  Laughlin.  Chancery  Clerk, 
for  furnishing  county  with  a  steam  road 
outfit. 

New  York,  N.  Y. — Fire  Hose.— Until  10:30 
a  m  .  Nov.  20.  bv  Francis  J.  Lantry.  Fire 
Commissioner.  157  E.  67th  St..  for  furnishing 
and  delivering  5.000  ft.  of  Si^-in.  rubber  fire 
hose  for  fire  boats  and  2.000  of  2>4-in.  rub- 
ber  fire   hose   for  fire  boats. 

Norfolk,  Va. — Meters.  Meter  Boxes.— See 
under   Bids   Asked— Water    Supply. 

CONTRACTS  LET. 

The  following  contracts  have  been  let   re- 

'ceiuiy : 

Tucson,  Ariz.— Railroad. — E.  AV.  Hartman. 
of  Tucson  Contracting  Co..  according  to'  re- 
ports for  construction  of  a  railroad  from 
this  citv  to  the  Catalina  Mountains.  45  miles. 
Road  is  to  be  used  for  the  mines  owned  by 
F.  O.  John.son  of  St.  Louis.  Mo.  Cost  of 
road   is   reported  at   about   $800,000. 

Davenport.       la.— Paving.— McCarthy      Im- 


provement   Co..    for   paving  alley    with   brick. 
Monmouth,  III. — Bridge. — J.  Howard  Jayne. 
at    $1,500.    for    constiucting    bridge    in    Floyd 
Township. 

Peoria,  III — Bridge.— Schmitt  Contracting 
Co.,  Peoiia.  at  $1,795,  for  constructing  bridge 
in    Elmwood. 

Peoria,  III.— Bridge.— Bloomington  Bridge 
&  Manufacturing  Co.,  Bloomington,  at  $2.- 
798,  for  bridge  over  Dry  Run  at  University 
St. 

Peoria,  III — Bridge.— Burnham  &  Ives, 
Bloomington,  III.,  at  $1,647,  for  rebuilding 
bridge    in    Hollis    Townshiij. 

Fort  Wayne,  Ind.— Macadam  Road. — Wra. 
Busching.  at  $7.6.".«,  for  constructing  macad- 
am road  in   Madison  Township. 

La  Porte,  Ind. — Biidge  Work.— Rochester 
Bridge  Co..  at  $1,376.  for  superstructures  for 
four  bridges;  Wr.  A.  Steigely  at  $1,783  for 
substJucture    work. 

Indianapolis,  Ind.— Sewer.— Wm.  Yates  & 
Co..  at  .<2.37  per  foot,  for  constructing  sewer 
in   Gerniania   Ave. 

Roachdale,  Ind.— Saw  Mill.— Thomas  Hill 
Ac  Co.,  at  $15,000,  for  constiucting  and 
equipment  of  band  saw  mill  for  Cutsinger 
Sons    &    Co. 

Independence,  Kan. — Paving. — F.  P.  Del- 
lone  at  J;i.3S3  fur  paving  Laurel  and  6th  Sts., 
and  5th  St..  and  at  $11,844  for  paving  6th  St. 

Wichita,  Kan. — Bridges.— Wichita  Con- 
struction Co..  at  $6,400,  for  constiucting  five 
county  bridges. 

Hutchinson,  Kan. — Flour  Mill— Wm.  P. 
Carmichael  Co..  Fullerton  Bldg.,  St.  Louis, 
Mo.,  for  6-story  reinforced  concrete  mill  for 
the  Laiafcee  Flour  Mills  Co.  All  of  the  in- 
terior and  exterior  will  be  concrete,  inclu- 
ding stairs,  cornice  and  roof.  There  will  be 
brick  curtain  walls,  however,  for  wall  pan- 
els, but  no  brick  veneering.  The  Carmichael 
Co..  of  which  H.  M.  Cryder  is  Western  Man- 
ager, has  also  been  awarded  contract  for  a 
5-story  reinforced  concrete  and  brick  mill 
at   Stafford.   Kan.,   for  the   Larabee  Co. 

Troy,    Mo. — Bridge.— J.    S.    Kedwell,    'War- 
saw.  Mo,,   at   $2,500.  for  180  ft.   steel  suspen 
sion  liridge  over  Cuivre  at  Davis. 

Butte,  Mont. — Storm  Drain. — Peter  Oren 
at  following  bid  (bids  opened  Nov.  6)  for 
constructing  a  cement  pipe  stotra  drain  on 
Nevada  Ave..  3d  St..  California  Ave,.  2d 
St..  and  Maryland  Ave.:  3-ft.  trench,  exca- 
vating and  back-filling,  35c  per  lin.  ft.; 
SO  ft.  4-ft.  trench,  excavating  and  back-fill- 
ing. 45c  per  lin.  ft.;  1,490  ft.  5-ft.  trench, 
excavating  and  back-filling.  60c  per  lin.  ft.; 
990  ft.  6-ft.  trench,  excavating  and  back-fill- 
ing. 65c  per  Ifn.  ft:  99o  ft.  13xl8-in.  pipe. 
in  place.  S6c  per  lin.  ft.;  L071  ft.  12-in. 
pip'e,  in  place,  55c  per  lin.  ft.;  302  ft.  10-ln. 
pipe,  in  place,  44c  per  lin.  ft.;  197  ft.  8-in 
pipe,  in  place,  34c  per  lin.  ft.;  1  3-ft.  catch - 
basin,  complete,  $35  each;  5  4-ft.  catch- 
basins,  complete,  $40  each;  5  5-ft.  catch- 
basins,  complete,  $45  each;  4  6-ft.  catch- 
basins,  complete.  $50  each.  The  custom  of 
past  administrations  of  this  city  has  been 
to  receive  lump  sum  bids  on  sewer  work, 
but  in  the  future  itemized  bids  will  be  re- 
quired, and  it  is  believed  that  a  large  saving 
will  be  made  to  the  city,  at  the  same  time 
allowing  the  contractor  fair  profits  with  less 
risk  than  under  the  former  system.  Alex- 
ander Leggat.   City   Engineer. 

Rochester,  N.  Y.— Subway. — J.  W.  Dwyer. 
Buffalo,  N.  Y.,  at  $100,000,  for  excavation 
and  masonry  work  for  the  Culver  St.  sub- 
way. 

Rochester,  N.  Y. — Tower. — William  Sum- 
merhays  &  Son.  at  $3,760.  for  erection  of  a 
ventilating  tower  for  east  side  sewer  at 
Norton  and  St.   Paul  Sts. 

Syracuse,  N.  Y. — Electric  Railway.— Syra- 
cuse &  South  Bay  Electric  R.  R.  Co..  Thos, 
H.  Mather.  Chief  Engineer,  has  awarded 
contract  for  completion  of  its  road  to  J.  A. 
Hodge   &   Co..   Rochester,   N.   Y. 

Hamilton,  O.— Sewer  Pipe.— Massillon  Steel 
&  Iron  Co..  at  $32  per  ton  for  6  in.,  and 
$32.70   for  4-in,   sewer  pipe. 

Toledo,  O. — Bridge  Abutments. — R.  W 
Johnson,  at  $2,200.  for  constructing  abut- 
ments for  bridge  on  Ottawa  Terrace  in  West 
Toledo. 

Allentown,  Pa.— Sewer.— Geo.  H.  Hardner. 
for   constructing  sewer  in  Liberty   St. 

Kittanning,  Pa.— Bridge  Abutments.— T.  T. 
Hague,  for  constructing  abutments  for  bridge 
for  Kittanning  &   Leechburg  Rys.   Co. 

Lancaster.  Pa. — Bridge  Work. — James  B, 
Miller,  for  repairing  on  Andrews,  Steelville 
and  Hunsicker  bridges. 

Philadelphia,  Pa. — Bridge.— Richard  Walsh 
at  $10'*  000,  for  construction  of  steel  bridge 
over   Fninkford  Creek  on  Wyoming  Ave. 

Philadelphia,  Pa.  —  Paving.  —  Barber  As- 
phalt Paving  Co..  Land  Title  Bldg..  at  $1.69 
to   $2.01   per   yd.,    for  asphalt   repairing;    Fil- 
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bert  Paving  &  Constinictlon  Co..  15th  and 
Chestnut  St..  at  $1.63  to  fl.SS  per  yd.,  on 
similar  work.  D.  J.  McNIchol.  24  fiecllons 
of  Kianlte  block  jiavlng  at  $2.73  per  yd.; 
Mnt'k  PaviHK  Co..  two  sections  of  Kranltc 
block  pavInK,  and  W.  A.  Ityan.  six  sections. 
CtiMninglium  &  Murray  were  awarded  the 
conlnicis  for  paving  with  vllrltled  brick, 
and    four  sections  of  granite  block  p.avlng. 

Scranton,  Pa. — Coal  Breakers. — Klngsley 
&  Weslcott.  119  Wyoming  Ave.,  for  con- 
structing four  large  breakers  for  Lehigh  Coal 
&   Navigation   Co. 

Scranton,  Pa — Sewers. — Frank  Egll.  at 
$5.;i.s  per  lln.  ft.,  and  Vincent  O'Hara,  at 
$4.1(;  i>er  lln.  ft.,  for  constructing  two  short 
sewers. 

Warren,  Pa. — Buildings. — Wm.  Hanley. 
Bradfiird.  Pa.,  for  constructing  state  hos- 
pit.il   buildings  at  this  place. 

Belle  Fourche,  S.  Dak — ^Tles.— W.  H. 
Sulhi'ilaiid.  Iii-Ile  Fourche.  for  300,000  ties 
foi-  .-xtcn.-iion  of  a.   &  N.  W.  Ry. 

Spokane,  Wash.— Sewer. — J.  V.  Costello,  at 
$22, CM),  for  constructing  subtrunk  sewer  In 
the  First  Ward. 

Seattle,  Wash. — Railroad  Construction. — 
Advices  from  this  city  state  that  M.  J. 
Heney,  who  built  the  White  Pass  &  Yukon 
Ry.,  has  been  awarded  the  contract  to  con- 
struct the  Copper  River  Northwestern  Ry.. 
the  Guggenheim  road  from  Cordova  to  the 
Copper   River. 

Wheeling,  W.  Va.— Bridge.  —  Riverside 
Bridge  Co..  Martins  Ferry.  O.,  for  construc- 
tion of  overhead  footbridge  to  span  P.  R.  R. 
tracks    at    the    pumping    station. 

Union,  W.  Va.— Water  Works.— West  Vir- 
ginia Heating  &  Plumbing  Co.,  Charleston, 
W.  Va..  for  Installing  water  works  here. 

PROJECTED  WORK. 


Railroads 

Items   Arranged   Alphabetically   by   States. 

Tucson,  Ariz. — City  Engineer  Dietrich  is 
rei)orted  to  be  chief  of  party  engaged  in 
making  surveys  for  a  line  of  railroad  from 
this  city  to  the  Catalina  Mountains,  40 
miles  distant,  where  mines  are  to  be  opened 
up  by  F.  O.  Johnson,  of  St.  Louis.  Mo. 
According  to  the  report  the  contract  for  the 
construction  of  the  road  has  already  been 
let  to  E.  W.  Hartman.  of  the  Tucson  Con- 
tracting Co..  at  about  $700,000. 

Hot  Springs,  Ark. — Hot  Springs,  Ouachita 
&  Mena  Ry.  Co.  has  asked  State  Railroad 
Commissioners  for  an  extension  of  time  in 
which  to  complete  its  road.  Company  pro- 
poses to  build  a  railroad  from  Hot  Springs 
to  Black  Springs.  Five  miles  of  the  road 
bed  line  have  been  completed  and  surveys 
made  for  entire  line. 

San  Diego,  Cal. — Charter  map  and  plans 
of  the  San  Diego  ^  Arizona  R.  R.  have  been 
approved  by  U.  S.  Government.  Surveys 
for  the  road  are  now  under  way  and  have 
been  completed  from  this  city  to  the  western 
edge  of  the  desert.  As  proposed  the  road, 
which  is  a  John  D.  Spreckels  project,  is  to 
extend  from   San  Diego  to  Yuma.   Ariz. 

San  Olego,  Cal. — Atchison  Topeka  &  San- 
ta Fe  Ry..  according  to  reports,  will  ex- 
pend $200,000  here  for  terminal  improve- 
ments, to  Include  10-stall  reinforced  con- 
crete round  house  and  machine  shop.  H. 
C.  Phillips.  Los  Angeles,  Cal.,  is  chief  en- 
gineer. 

Thomasvllle,  Ga. — State  Railroad  Commis- 
sion ■  has  granted  Central  Florida  Ry.  Co. 
permission  to  issue  $200,000  of  bonds,  pro- 
ceeds of  which  are  to  be  used  for  extending 
the  road  to  the  gulf.  Road  will  extend  from 
this  place  to  the  gulf.  67  miles.  37  mil'es  of 
which  has  already  been   constructed. 

Chicago,  III. — With  principal  offices  In  this 
city  and  capital  stock  of  $50,000,  the  Chicago 
&  East  St.  Louis  Short  Line  Ry.  Co.  has 
been  Incorporated.  It  is  proposed  at  some 
future  time  to  construct  a  steam  railway  be- 
tween this  city  and  East  St.  Lotiis.  Those 
Interested:  H.  C.  Osterman,  William  M. 
Drennan.  treasurer  of  the  Osterman  Manu- 
facturing Co..  West  Pullman;  H.  C.  Dolph 
of  B.  NIcoll  &  Co.,  Iron  merchants;  Thos. 
W.    Flynn.   attorney,   and   William   Anderson. 

Indiana  Harbor,  Ind. — Indiana  Harbor  Belt 
R.  R.  Co.,  H.  C.  Rich.  Chief  Engineer,  Gib- 
son.   Ind..   has   Increased   its   capital   stock. 

Hannibal,  Mo. — Agreement  is  stated  to 
have  been  reached  by  city  officials  and  C 
B.  &  Q.  R.  R..  regarding,  construction  of  a 
double  track  line  along  the  river  front  and 
also  for  reconstruction  of  railroad  yards  in 
this   city. 

Jefferson  City,  Mo. — Jefferson  City,  Albu- 
quer<iue  &  San  Diego  Valley  R.  R.  Co.,  with 
capital   Etnck   of   $7,000,000  and  headquarters 


at  Carthage.  Okla.,  has  been  Incorporated 
and  proposes  the  constiuctlon  of  road  from 
Jefferson  City,  M(».,  through  K.-iusas  and 
Hi-avcr  County,  Okl;ihonia.  .\fw  .Mi-xb-o  and 
Arizona  to  San  I_>icgo,  :in  aiiinoximate  dis- 
tance i)f  1,600  mlh.'s.  Till"  incorijorators  are 
J.  H.  ]«angston  and  O,  S.  Joiit  nf  Guymon. 
J.  S.  Harris.  Carthage,  Okla..  W.  F.  Bort. 
Wichita,  Kan.,  and  C.  R.  Wright.  Liberal. 
Kan. 

Falrport,  O. — Baltimore  &  Ohio  R.  R..  E. 
.Stimsim.  Chief  Engineer  M.  of  W..  Cincin- 
nati, O..  is  reported  to  be  planning  to  con- 
struct a  new  line  on  the  P.-ilnosville  branch 
bcl\ML-en    West    l''armiii^;ion   and    Falrport. 

New/  Cumberland,  Pa. — Pennsylvania  R.  R. 
Is  said  to  be  planning  to  construct  two  addi- 
tional tracks  through  this  place  so  as  to 
relieve  the  congested  condition  of  the  Enola 
yards. 

McKeesport,  Pa. — Pittsburg  &  Lake  Erie 
R.  It.  is  to  lay  an  additional  track  between 
this  city  and  Glas.sport,  it  Is  said. 

Bristol,  Tenn. — Bristol  &  King.sport  Ry. 
Co..  mentioned  In  our  last  issue,  has  elected 
ex-Gov.  John  I.  Cox.  President.  F.  H. 
Gothran  is  Chief  Engineer.  As  proposed,  the 
road  is  to  connect  Bristol  and  Klngsport, 
30  miles  distant.  Surveys  were  to  be  started 
at   once. 

Columbia,  Tenn. — Middle  Tennessee  R.  R. 
Co..  has  been  incorporated,  and  proposes  the 
construction  of  a  20  miles  railroad  from 
Leatherwood  Creek  in  Hickman  County  to 
a  point  in  Maury  County.  J.  W.  Howard 
and  R.  G.  Sparrow,  of  Columbia,  are  In- 
terested. 


Electric  Railways. 

Items   Arranged   Alphabetically    by   States. 

Selma,  Ala. — Construction  of  an  electric 
railway  between  this  place  and  Marion  and 
other  points  in  Perry  County  is  under  con- 
sideration. According  to  advices  from  Sel- 
ma preliminary  surveys  may  be  started 
shortly.  J.  T.  Slater.  Secretary  Commercial 
and    Industrial   Association,    is   interested. 

San    Francisco,    Cal City    Engineer   Thos. 

P.  Woodward,  according  to  reports,  recom- 
mended to  Board  of  Supervisors  that  the 
municipal  street  railway  on  Geary  St.  be 
entirely  reconstructed.  The  work  will  cost 
$1,500,000. 

Canon  City,  Colo — Frank  D.  Heath  has 
been  appointed  Superintendent  of  the  con- 
struction, operation  and  traffic  departments 
of  the  recently  organized  Canon  City  & 
Royal  Gorge  Electric  R.  R.  Co.,  and  has 
been  instructed  to  prepare  specifications  and 
call  for  bids  for  the  grading  and  construc- 
tion for  roadbed  through  the  streets  of  this 
city. 

Denver,  Colo. — Interurban  Construction 
Co..  E.  N.  Reaser.  President,  which  proposes 
to  construct  an  interurban  electric  railway 
between  this  city  and  Greeley,  Colo.,  is  re- 
ported to  have  secured  practically  all  of  the 
necessary  capital  and  will  commence  grading 
woik  within  a  short  time. 

Iowa  City,  la. — Henry  Negus,  an  attorney, 
of  Iowa  City,  and  I.  J.  Hamiel.  of  Tipton, 
la.,  ha\'e  asked  franchise  for  new  street  rail- 
way in  this  city. 

Bloomington,  III. — Bloomington.  Pontlac  & 
Joliet  Electric  Ry.  Co..  H.  A.  Fisher.  Joliet. 
III..  President,  has  made  a  proposition  for 
the  extension  of  the  road  south  from  Pon- 
tlac to  Bloomington  and  north  from  Dwight. 
The  extension  is  conditional  upon  the  peo- 
ple of  the  cities  and  country  through  which 
it  passes  subscribing  for  a  certain  percent- 
age of  the  bonds  of  the  company. 

Bloomington,  III. — At  a  recent  meeting  of 
the  Corn  Belt  Traction  Co..  which  proposes 
the  construction  of  a  trolley  road  between 
tills  place  and  Champaign.  John  Pitts,  of 
Bloomington.  was  elected  President  and  H. 
C.   Bllllngsley,   of  Chicago,   Vice-President. 

Champaign,  III. — St.  Louis  &  Staunton  Ry. 
Co.,  said  to  be  a  McKinley  Interurban  proj- 
ect, has  Incorporated  and  proposes  to  con- 
struct a  road  from  Edwardsville  to  a  point 
in  or  near  Staunton.  The  Incorporators  and 
first  board  of  directors  are  George  M.  Mat- 
tis.  W.  H.  Carnahan,  C.  Zilly,  B.  M.  Bramble, 
and   R.   H.   Watson,   Jr. 

Quincy,  III. — Quincy  Interurban  Ry.  Co..  a 
local  organization,  has  asked  City  Council 
for  franchise  to  build  and  operate  an  electric 
railway  over  four  miles  of  streets.  It  .is 
planned  to  later  extend  the  road  to  the 
country. 

Springfield.  111.— The  directors  of  the  St. 
lA'Viis.  Terre  Haute  &  Quincy  Traction  Co., 
organized  to  build  an  Interurban  railway 
between  this  city  and  Terre  Haute,  and, 
later,  a  branch  to  St.  Louis,  h.ave  called  a 
meeting  of  the  stockholders  for  December 
3,    at   which    time    the   question    of   removlni; 


the  headquarters  from  Springfield  to  Quincy, 
111.,  and  the  proposition  to  Increase  the  capi- 
tal stock  to  $50,000  will  be  voted  on.  The 
plana  and  estimates  have  been  completed  for 
a  road  from  Tayloivllle   to  Quincy. 

Woodstock,  Ml — Woodstock,  Marengo  & 
Syc;imore  Electric  Ry.  Co.,  with  nominal 
.stock  of  $25,000.  and  principal  odlce  In  Chi- 
cago. 111.,  has  been  Incorporated  and  pro- 
poses to  construct  an  electric  railway  from 
Woodstock  through  McHeniv  and  De  Kalb 
counties  to  Sycamore.  III.  The  incorporators 
and  directors  are  Charles  A.  Spenny.  Ed- 
ward B.  Harang.  M.  W.  Powell,  H.  S.  Hed- 
berg,   and   K.   C.    Spinney. 

Marion,  Ind.— The  Logansport  &  Marlon 
Traction  Co.,  Marlon,  will  soon  ask  for  bids 
lor  the  construction  of  an  electric  railroad 
from  Marlon  to  Logansport.  A.  G.  Jenkins 
is  Chief  Engineer. 

Cadillac,  Mich.— It  Is  reported  here  that 
the  K.  G.  Peters  Salt  &  Lumber  Co.,  of 
Manistee.  Mich.,  will  build  an  electric  rail- 
way between  Manistee  and  this  city.  That 
company  now  has  a  narrow  gage  railway 
which  runs  within  eight  miles  of  this  city 
This  roadbed  Is  in  excellent  shape  and  It 
would  require  very  little  work  to  put  It  in 
shape  for  the  roadbed  of  the  proposed  elec- 
tric hne. 

Kansas  City,  Mo.— Right  of  way  has  been 
granted  Blue  Valley  Electric  Ry.  Co.  for  an 
electric  railway  on  the  Blue  Ridge  road.  49th 
and  Swope  Park  highway  to  a  point  east  of 
the  Blue  River.  The  company  has  secured 
necessary  capital  and  construction  work  will 
be  started  shortly,  it  is  said.  Alexander 
Massey  is  President  and  D.  W  Pike  is 
Chief  Engineer. 

Mirabile,  Mo. — Missouri  Valley  Traction 
Co.,  recently  incorporated  to  build  an  elec- 
tric railway  from  St.  Joseph  to  Excelsior 
Springs  and  Mirabile.  has  elected  the  fol- 
lowing officers:  Thos.  B.  Campbell,  St.  Jo- 
seph, President;  L.  L.  Frost,  Mirabile.  First 
vice  president;  W.  A.  J.  Bell,  Excelsior 
Springs,  second  vice  president;  A.  M  Bates 
Excelsior  Springs,  treasurer;  Horace  G 
Krake.  St.  Joseph,  secretarv.  Surveys  are 
to  be  started  at  once. 

Red  Lodge,  Mont.— Russell  Kimlrall,  a 
civil  engineer  employed  by  the  Red  Lodge 
Board  of  Trade  to  make  a  preliminary  sur- 
vey and  estimate  of  the  cost  of  building  an 
electric  railway  between  Red  Lodge  and 
Bear  Creek,  has  concluded  his  suoey  and 
has  made  his  report  to  the  board  The 
survey  gives  a  route  10.11  miles  long,  with 
a  4  per  cent  grade.  The  engineer  estimates 
that  it  will  take  approximately  $200,000  to 
build  and  equip  the  line. 

Moorhead,  Minn. — Northwestern  Interur- 
ban Ry.  Co.,  organized  to  build  an  electric 
railway  to  connect  Fargo  and  Moorhead 
with  Detroit  Lake,  has  filed  its  articles  of 
incorporation.  Principal  office  is  to  be  at 
Moorhead.  H.  A.  Coghlan.  S.  A.  Anderson 
and   J.    R.    Turner  are   the   incorporators. 

Frederick,  Okla. — Oklahoma  City  &  South- 
western Interurban  Companv  has  been  char- 
tered with  $2,250,000  capital  stock  and  head- 
quarters at  Frederick.  It  proposes  to  Imlld 
an  interurban  line  from  Oklahoma  City  to 
Hollis.  in  Greer  county.  190  miles.  The 
cost  of  construction  is  estimated  at  $10,000 
per  mile.  The  incorporators  are  C  A. 
Swartz,  J.  P.  Van  Allen.  S.  W.  Johnson  O. 
D.  Reed  and  C.  E.  Richardson  of  Frederick: 
H.  W.  Curry  of  Eaton.  O.;  J.  N.  Street 
of  Bloomington.  III.;  Frank  B.  Lucas.  Sam- 
uel Ecker,  Jr..  J.  W.  Woodworth  and 
Thomas  R.   Clift  of  Guthrie. 

Sewers. 

Items   Arranged   Alphabetically   by   States. 

San  Francisco,  Cal. — Ocean  Shore  Realty 
Syndicate  has  had  plans  and  specifications 
prepared  for  a  permanent  sewer  system  .and 
water  works  for  its  lots  at  Brighton  Beach. 
Contract  for  installing  part  of  water  sys- 
tem has  aleady  been  let. 

Forsyth,  Ga. — City  has  voted  to  issue 
$75,000  of  bonds  for  installing  sewer  system. 

Canton,  III. — Former  City  Engineer  Chand- 
ler has  prepared  map  of  supplementary- 
sewer  system  which  it  is  proposed  to  Install 
here.     Matter  will  be  voted  on  by  citizens. 

Carrollton,  III. — Commercial  Club  has  ap- 
pointed committee.  Dr.  Howard  Burns, 
chairman,  to  take  up  matter  of  securing 
sewer  system  for  this  place.  System  could 
be  constructed  for  about  $9,000. 

Harvard,  III. — Board  Local  Improvements 
has  passed  resolution  for  construction  of 
sewage  purification  plant;  also  for  several 
IS-ln.,    15-in.,    12-ln.    and    10-in.    sewers. 

Princeton,  Ind. — Plans  are  stated  to  have 
been  completed  for  sewer  system.  Including 
septic  tank,  for  this  city. 

Vincennes.    Ind. — Indiana    Sewer    &   Drain- 
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age  Co.  has  made  propositon  to  sell  to  city 
its  plans,  etc..  for  a  sewer  system  and  all 
its  appurtenances   in   tliis  place. 

Grand  Rapids,  Mich. — L.  W.  Anderson. 
City  Engineer,  is  preparing  plans  for  8-ft. 
trunk  sewer  to  form  continuation  of  Broad- 
way sewer.  Improvement  will  cost  about 
$90,000,  and  work  will  include  two  pumping 
stations  on  West  Side. 

Howell,  Mich. — For  the  second  time  this 
place  has  voted  against  the  issuance  of  $25,- 
000   of   bonds    for   installing   sewer    system. 

Tecumseh,  Mich. — Weage  &  Swonk,  Cold- 
water.  Mich.,  at  $34,815.  were  low  bidders 
Oct.  28,  for  installing  sewer  system  for  this 
village.  Riggs  &  Sherman,  Toledo,  O.,  are 
the   engineers. 

Joplin,  Mo. — Ordinance  will  come  before 
City  Council  calling  for  special  election  to 
vote  on  issuing  $86,000  of  bonds  for  sewer 
work.      Election   may   be    held   next   month. 

Elko,  Nev. — Elko  Chamber  of  Commerce 
is  to  secure  engineer  to  furnish  estimates  of 
cost  of  installing  sewer  system  for  this 
town. 

Cornwall,  N.  Y. — Plans  have  been  prepar- 
ed for  a  sewer  system  for  this  place  to  cost 
about  $60,000. 

Syracuse,  N.  Y. — Preliminary  surveys  have 
been  started  for  the  intercepting  sewer  sys- 
tem of  this  city.  H.  C.  Allen  is  city  en- 
gineer. 

Columbus,  O. — Certain  parts  of  the  Peters 
Run  sewer  are  to  be  reconstructed. 

Columbus,  O. — Ohio  Realty  &  Construc- 
tion Co.  has  had  plans  rtiade  for  a  $6,000 
sewage  disposal  plant  tor  its  property  in 
Grand    View. 

Glrard,  O. — C.  L.  Allen,  Marion.  O.,  at 
$19,329,  was  low  bidder  Nov.  5.  for  con- 
structing portion  of  trunk  sewer  tor  this 
city. 

El  Reno,  Okla. — City  has  disposed  of  $25.- 
000  of  bonds,  and  work  on  extension  of 
sewer  system  will  be  started  at  once. 

Big  Run,  Pa. — State  Health  Department 
has  directed  this  place  to  construct  sew- 
age disposal  works. 

Chambersburg,  Pa. — This  city  has  voted 
against  the  issue  of  $105,000  of  sewer  bonds. 

Allegheny,  Pa. — Permit  has  been  granted 
for  erection  of  $10,000  sewage  disposal 
plant  for  City  Home  at  Claremont.  Simon 
Kirschler  is  Director  of  Charities. 

Easton,  Pa. — Report  of  A.  P.  Folwell. 
Consulting  Engineer,  Flatiron  Bldg.,  New 
York,  outlining  plans  for  operation  of  city 
sewer  system  and  for  a  sewage  disposal 
plant  and  garbage  disposal  plant  has  been 
submitted  to  the  council  by  Mayor  F.  A. 
March,  who  recommends  that  a.  bond  issue 
of  $240,000  be  made  for  the  work. 

Harrlsburg,  Pa. — Engineers  for  the  State 
Health  Department  are  examining  sewer 
outlets  of  various  towns  in  the  Mononga- 
hela  Valley  which  dispose  of  their  sewage 
into  the  Monongahela  River.  It  is  reported 
that  a  number  of  the  towns  will  be  required 
to  erect  sewage  disposal  plants. 

Harrlsburg,  Pa. — Elkwood  Sewer  Co..  W. 
S.  Burns,  president,  which  owns  sewer  in 
Elkwood,  proposes  to  extend  its  system. 

Pitman,  Pa. — Plans  and  specifications  for 
sewer  system  here  have  been  submitted  to 
Borough"  Council. 

Prospect  Park  (P.  O.  Rhone,)  Pa. — Bor- 
ough Council  has  adopted  ordinance  for  ex- 
-tension  of  sewer  system. 

Bingham,  Utah. — Town  aided  by  county 
will   build   sewer. 

Water  Supply. 

Items   Arranged   Alphabetically   by   States. 

El  Dorado,  Ark. — Town  Water  Works 
Committee  will  soon  start  its  engineer  mak- 
ing surveys  for  projected  water  works. 

Grand  Junction,  Colo. — Election  was  held 
last  week  to  vote  on  issuing  bonds  for  the 
construction  of  a  mountain  water  supply 
system. 

Waterloo,  la. — City  has  voted  to  purchase 
or  construct  water  works. 

Carbondale,  III. — Citizens'  Water,  Light  & 
Power  Co..  capitalized  at  $750,000,  has  been 
incorporated  to  take  over  water  and  light 
properties  in  this  city. 

Markle,  Ind. — Water  works  is  to  be  In- 
stalled  here. 

Pittsburg,  Pa. — County  Commissioners 
have  granted  permission  to  the  Clemens  & 
Son  Coal  Co.  to  extend  water  mains  across 
the  public  highway  to  their  new  mines 
west    of    Mulberry. 

Grand  Rapids,  Mich.— The  Board  of  Pub- 
lic    Works    will     maie     application    to    the 


council  for  a  bond  issue  for  $200,000  for  im- 
provements in  the  city  water  works  sys- 
tem.    L.   W.   Anderson  is  city  engineer. 

Morenci,  Mich. — This  village  has  voted  to 
issue  $90,000  of  bonds  for  water  works  and 
improving  sewer  sj'stem. 

Sauk  Rapids,  Minn.— City  Is  having  plans 
and  specifications  made  for  new  $25,000 
w-ater  works. 

Jackson,  Miss. — Election  Is  to  be  held  Nov. 
19  to  vote  on  issuance  of  $216,000  of  bonds 
for  purchase  of  local  water  works. 

Meridian,  Miss. — Meridian  Water  Works 
Co.  will  expend  $50,000  for  water  main  ex- 
tensions. 

Brookfieid,  Mo.— City  has  voted  $11,000  of 
bonds   for  improving  water  works. 

Gallup,  N.  Mex. — This  place  has  voted  to 
issue  $20,000  of  bonds  for  constructing  new 
reservoirs,  new  well  and  purchase  of  pumps. 

KImbail,  Neb. — Village  Trustees  have  been 
petitioned  to  call  election  to  vote  on  Issuing 
$17,000   of  water  works   bonds. 

Wood  River,  Neb. — Village  has  voted  to 
issue  $28,000  of  bonds  for  water  works  and 
electric  light  plant. 

Bainbridge,  N.  Y. — Plans  are  being  pre- 
pared by  E.  F.  Musson,  C.  E.,  for  a  reservoir 
and  filtration  plant. 

McGraw,  N.  Y. — Surveys  are  being  made 
for  water  works  system.  W.  G.  Stone,  Utica, 

N.  Y.,  is  Engineer. 

Seneca  Falls,  N.  Y.— State  Board  of  Water 
Supply  lias  granted  this  city  permission  to 
construct    municipal    water   works. 

Salisbury,  N,  C. — This  city  has  voted  $300,- 
000  of  bonds  for  extension  of  water  and 
sewer   systems. 

Burlington,  N.  C. — Election  is  to  be  held 
Dec.  3  to  vote  on  issuing  $100,000  of  bonds 
for  water  works  and  sewers. 

Gallon,  O. — A  $100,000  water  works  bonds 
issue  will  be  voted  on  at  November  election. 

Pleasant  Ridge,  O. — Town  Council  has  de- 
cided to  lay  water  mains  to  city  limits  of 
Cincinnati  in  order  to  secure  a  supply  from 
that  city.  Estimated  cost  of  work  is  $21.- 
000. 

Alva,  Okla. — This  place  has  voted  to  is- 
sue $40,000  of  water  works  bonds. 
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MACADAM  ROAD. 

Wilmington,  Delaware. 
Sealed  proposals,  addressed  in  writing  to 
the  New  Castle  County  State  Highway 
Commission  and  endorsed  "Propos.tJs  for 
building  a  macadam  road  in  the  county  of 
New  Castle  and  State  of  Delaware,"  will 
be  received  by  said  Highway  Commissioner 
at  his  office,  No.  100914  Market  street,  Wil- 
mington, Del.,  until  12  o'clock  noon,  Nov. 
26,  A.  D.  1907.  for  the  construction  of  a 
road  in  New  Castle  hundred  leading  from 
Wilmington  from  a  point  at  or  near  Eden 
Park  to  the  town  limits  of  New  Castle,  a 
distance    of    2.64    miles. 

All  said  bids  or  proposals  must  be  made 
upon  blank  forms  to  be  obtained  from  said 
Highway  Commissioner  at  his  said  office, 
and  must  be  accompanied  with  a  certified 
check  for  $500,  payable  to  the  president 
of  the  Levy  Court  of  New  Castle  county, 
or  with  a  bond  to  the  State  of  Delaware 
in  the  sura  of  $500,  as  surely  that  if  a  pro- 
posal be  accepted,  contract  will  be  entered 
into. 

Plans  and  specifications  can  be  seen  at 
the  office  of  said  commissioner.  The  right 
to  reject  any  or  all  bids  is  expressly  re- 
served. 

FRANCIS  A.   PRICE, 
New    Castle    County    State    Highway    Com- 
missioner. »  20-lt 


TRUNK  SEWER  AND  TUNNEL. 

White  Plains,    N.   Y.,    Oct.    10.   1907. 
Office  of  the  Commission,  No.  2  Grand  St. 

Pursuant  to  the  provisions  of  Chapter  646 
of  the  Laws  of  New  York,  1905,  as  amended 
by  Chapter  747  of  the  Laws  of  1907. 

SEAIjED  BIDS,  addressed  to  the  Chairman 
of  the  Bronx  Valley  Sewer  Commission  and 
accompanied  by  a  certified  check  for  at  least 
five  per  cent  of  the  amount  of  security  re- 
quired for  the  faithful  performance  of  the 
contract  for  each  section  bid  upon,  will  be 
received  up  to  November  7,  1907,  at  one- 
thirty  P.  M.,  for  furnishing  all  the  work 
and  materials  necessary  for  the  watertight 
and  enduring 

CONSTRUCTION  of  each  one  of  the  seven 
sections  which  together  comprise  about  twelve 
miles  of  circular  sewer  from  three  and  one- 
third  to  six  feet  in  diameter  and  about 
three  miles  of  circular  lined  tunnel  mostly 
six  and  one-half  feet  and  eight  and  ono- 
half  feet  in  diameter.  The  material  to  be 
either  monolithic  reinforced  concrete,  re- 
inforced  concrete  blocks   or  Ijrick  masonry. 

PLANS  and  specifications  may  be  seen  at 
the  office  of  the  Commission.  The  Invita- 
tion to  Contractors,  the  Form  for  Bids,  the 
Specifications  and  the  Form  of  Contract 
and  Bond  may  be  obtained  from  the  Sec- 
retary of  the  Commission  upon  the  pay- 
ment of  one  dollar,  to  be  repaid  when  the 
same  are   properly   used   In  bidding. 

FORM  OF  BID  must  fulfill  the  require- 
ments of  the  Invitation  and  be  made  out 
upon  the  printed  Form  of  Bid  as  above  ob- 
tained and  the  Commission  reserves  to  It- 
self the  right  to  reject  any  or  all  bids 
or  to  accept  that  one  or  those  whose  ac- 
ceptance will.  In  Its  judgment,  best  secure 
the  public  Interest  and  the  efficient  per- 
formance of  the  work  mentioned. 

FRANK  N.  GLOVER, 
Secretary. 
Office   of  the  Commission,   No.   2   Grand  St., 

White  Plains,   N.  Y.,   October  10,   1907. 

Postponement  of   Date. 

The  time  for  opening  of  bids  for  the  con- 
struction of  the  Bronx  Valley  Sewer  Is  ex- 
tended to  Wednesday,  November  27,  1907,  at 
1:30  p.  m.,  at  No.  2  Grand  Sf ,  White  Plains, 
N.  T. 
19-3t  FRANK  N.  GLOVER,  Secretary. 
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On    Your  Concrete  Sewers  and   Conduits 


Half  Round  Blaw  Center,  used  for  construction  of  invert  and  crown, 

showing  method  of  support  and  finished  concrete. 

W.  C.  MuUins,  Kansas  City,  Mo. 

WRITE  FOR  CATALOG. 

Bldw  (olidpsible  Steel  (entering  (ompdny 

We.stinghouse  Building,  Pittsburg,  Pa. 
New  York  Office,  320  Park  Row  Bldg. 


CUT  OUT  MORE 
SHOVEL  WORK 


Street  Superintendents 

and  other  oIlkiaK  in  charj^e  ul  street  clearing;  in  winter  are 
■  ilten  badly  crippled  for  want  of  efficient  shovelers.     Two 

20th  Century  Graders 

a  team,  a  driver  and  two  men  following  each  grader  will 
liandle  as  much  SNOW  as  eighty  (80)  shovelers.     The  job 

will  lie  finished  (|nicker,  easier,  with  no  fuss  and  leave  the 
highway  in  a  neat,  prescntiiblc  cf)nditi()n  highly  satisfac- 
tory to  residents. 

Railroad  Contractors 

need  a  20th  Century  (irader  continuonsly  J"or  trimming  down  grades 
and  finishing  it  is  an  ideal  machine.  One  team  and  one  man  can  do  the 
work  of  twenty-five  (25;  men  with  shovels. 

We  have  commendatory  letters  from  railroad  and  street  contractors. 
Write  us  to  send  you  copies  with  our  booklet  "I>clightful  Roads"  A 
jjostal  will  do, 

WHITE  CITY  GRADER  COMPANY 

Bo\  27,  White  City,  Kan. 


20th  CENTURY  GRADER 

Weighs  only  600  pounds 

w4 


AH  Steel  and 
Malleable  Iron 
Except  Pole. 


NOTICE  TO  CONTRACTORS. 

Daiicj'  Drainaf^e  Distiicl. 
Wausau,  Wisconsin. 
Se.'Ued  bids  will  be  received  by  the  Com- 
missioners of  the  Dancy  Drainage  District 
at  the  offlce  of  the  Clerk  of  the  Circuit 
Court  in  Wausau,  Wisconsin,  until  2:00 
o'clock  p.  m..  Tuesday,  December  3d,  A.  D. 
1907,  at  which  time  and  place  the  Commis- 
sioners will  attend  and  publicly  open  said 
bids. 

The  work  upon  which  bids  will  be  received 
are  the  Main  Ditch  and  all  of  the  branch 
ditches  proposed  to  be  constructed,  plans  for 
which  have  been  heretofore  approved  by  the 
Court. 

Payments  will  be  made  in  cash  on  month- 
ly estimates  to  the  extent  of  80%  of  the 
work  done  during  the  preceding  month  and 
final  payment  upon  the  completion  and  ac- 
ceptance of  the   work. 

Plans,  profiles  and  specificjitlons  are  on 
file  and  may  be  seen  at  the  office  of  the 
aforesaid  Clerk  of  the  Court,  at  the  office 
of  the  Secretary  of  the  Board  of  Commis- 
sioners at  Dancy,  Wisconsin,  at  the  offlce  of 
the  Harman  Engineering  Co.,  109  South  Jef- 
ferson Ave.,  Peoria,  Illinois,  and  at  the 
rooms  of  the  Western  Society  of  Engineers. 
Monadnock  Bldg.,  Chicago,  Illinois.  Copy 
of  Specifications,  Form  of  Bid  and  Form 
of  Contract  may  be  procured  by  calling 
upon  or  addressing  the  Harman  Engineer- 
ing Co. 

The  CommlssintitM  s  res»^M  •  'l-i-  ili^hi  to 
reject  any  and  all   bids. 

GEO.    H.     KKVNULUS. 
J.    P.    MALICK. 
GEX).    G.    KNOLLER. 

Commissioners. 
HARMAN    ENGINE:EIUNG    CO.. 

Engineers,  Peoria.  Illinois. 
October  28,   1907.  19-2t 


PROPOSALS  FOR  STREET  PAVING. 

Columbia,   S.   C. 

Proposals  will  be  received  by  the  Street 
Commission  of  the  City  of  Columbia,  S.  C. 
until  12  o'clock  m.,  November  25th,  1907,  for 
paving  Main  Street  with  either  Vttrifiee 
Brick,  Wood-Block,   Asphalt  or  "'Bltullthlc. 

The  work  will  embrace  approximately  65,- 
000  square  yards  of  pavement,  17,000  lineal 
feet  of  combined  concrete  curb  and  gutter, 
and  4,500  lineal  feet  of  concrete  storm  drains 

Plans  are  on  file  and  may  be  seen  at  the 
offlce  cf  the  Street  Commission  at  Columbia, 
or  at  the  offlce  of  the  Engineer  at  Winston - 
Salem,   N.   C. 

Specifications  will  be  ready  and  may  be 
obtained  from  the  Engineer  after  Oct.  30th. 

Proposals  will  be  opened  publicly  with  the 
usual  rights  reserved. 

J.   L.   LUDLOW,  Engineer, 

Winston-Salem,   N.   C. 
CHAS.  NAREY, 
18-3t  Chairman    St.    Commission. 


MUNICIPAL     CIVIL      SERVICE     COMMIS- 
SION, 
299   Broadway. 
New    York.    October   31.    1907. 

PUBLIC  NOTICE  IS  HEREBY  GIVEN 
th.at  applications  will  be  received  from 
THURSDAY.  OCTOBER  31.  UNTIL  4  P.  M.. 
WEDNKSDAY.  NOVEMBER  27.  1907.  for 
the   position    of 

TOPOGRAPHICAL   DRAFTSMAN. 

The  examination  will  be  held  on  Thurs- 
day.  December  19.  1907.  at  10  a.   m. 

The  sutiiects  and  weights  of  the  examina- 
tion ate  Technical.  5;  Experience.  2;  Mathe- 
matics.  2;    Neatness,    1. 

Vacancies  constantly  occur.  The  salary  is 
$1,200   per  .'tniium   and   up. 

Ttic  imivision  of  clause  12  of  Rule  Vll.. 
In  the  effect  that  "no  person  who  lias  en- 
tered any  examination  for  appointmetil  to  a 
competitive  position  and  failed  tlierein  or 
wlto  has  withdrawn  therefrom,  shall  he  ad- 
mitted within  nine  months  from  the  date  of 
such  examiii.'itton  to  a  new  examination  for 
the  same  position."  is  waived  so  far  aa  It 
applies    to   this  examination. 

For  further  Information  apply  to  the  Sec- 
retary. 
19-31         FRANK  A.  SPENCER.  Secretary. 


PROPOSALS     FOR     WATER     PIPE. 

Office  of  the  Superintendent  of  the  Water 
Department  of  the  City  of  Phoenix,  Ariz., 
September   25,    1907. 

Separate  bids  will  be  received  by  the  Su- 
perintendent of  the  Water  Works  of  the 
City  of  Phoenix,  Arizona,  at  the  offlce  of 
the  said  Superintendent,  up  until  3:30  p. 
in.,    of  December  1.   1907.   for  the  following; 

1.  Furnishing  all  material  and  labor  for 
the  completion  of  contemplated  Improve- 
ments. 

2.  Supplying    material    only. 

3.  Necessary  work  for  the  installation  of 
the    same. 

Specifications  can  be  obtained,  upon  appli- 
cation, from  the  Superintendent,  at  City 
Hall,   Phoenix,  Arizona. 

A  certified  check  for  five  per  cent  of  the 
amount  of  the  bid,  made  payable  to  Frank 
Thomas,  Recorder  for  the  City  of  Phoenix, 
is  to  accompany  each  proposal,  to  be  held 
as  a  guarantee  that  a  contract  with  bond 
approved  by  him  will  be  entered  into  by 
the  party  whose  bid  is  accepted,  In  accord- 
ance with  the   terms  of  the  said  bid. 

The   Superintendent   reserves   the    right    t» 
reject  any  or  all  bids.  In  whole  or  In  part. 
ROBT.    CRAIG, 
Superintendent 

U.  S.  ENGINEER  OFFICE.  Portland,  Oreg  . 
Oct.  18.  1907.  Sealed  proposals  for  furnish- 
ing and  delivering  four  hoisting  engines, 
three  locomotives  and  two  boilers  will  be 
received  here  until  11  a.  m..  Nov.  IS.  1907, 
and  then  publicly  opened.  Information  fur- 
nished on  application.  S.  W.  ROESSLER. 
Lt.   Col..    Engrs.  17-4t 


CONTRACTORS' 

SUPPLIES 

AND  HEAVY 

HARDWARE 


SCOVIL  HARDWARE 
&  SUPPLY  CO. 

ti.l9-till  C.rci'Tiwlch    .Street. 

.New  \orii  City 

l.c.-id  Furnaces  Jille  Packloe. 

J<»trit  llunncrs  CalklntrTooLt 

.'Vll  k'lHls  or  (^stings 

to  order. 


November   13.   IW07. 
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WANTS 

tJndisplayed  Cards  under 
this    heading    cost   only 

One  Cent  a  Word 

Displayed  $1.00  an  Inch. 


WANTS 

Undisplayed  Cards  under 
this     heading    co:it    only 

One  Cent  a  Word 

Disjjlayed  11.00  an  Inch. 


Managers,  Salesmen,  Office  men  and 
Technical  men. 'Familiar  witfi  lumber, 
fixtures,  sash  and  doors, 'building  ma- 
terial. Positions  in  alH  parts  of  the 
world.  Write  todav  for  particulars', 
HAPGOODS,  305  Broadway,  N.  Y. 
or  1010  Hartford  Bldg.,  Chicago. 

Engineers,  draftsmen,  and  technical  men 
should  be  members  of  our  Engineering 
Agency  and  subscribers  to  the  Engineering 
Agency  Bulletin.  Bulletin  published  every 
Monday  and  contains  long  list  of  vacancies 
that  are  ACTUAL  VACANCIES  at  the  time 
it  is  mailed. 

Send  For  S.\mple  Copy  . 

THE  ENGINEERING  AGENCY,  Inc. 

Monadnock  Block  Chicago. 

Established  1893 


WANTED — Graduate  Civil  Engineer  open 
for  engagement.  Railway  maintenance 
construction  and  traclv  ele\'ation  experi- 
ence. Understand  thoroughly  the  design 
of  railway  terminals.  Understand  electric 
work  in  connection  with  electric  traction. 
Experience  with  hydro-electric  power 
plants,  pipe  lines  and  sewers.  Address 
"K.  P.  C.,"  care  of  Engineering-Contract- 
ing,   355   Dearborn    St..    Chicago. 


ENGINEERING  CORPS,  open  for  engage- 
ment, Nov.  10.  Preliminary,  location  or 
construction.  Steam  or  electric  lines.  All 
instruments.  Twenty  years'  experience. 
Best  of  references.  Address  D.  B.  Met- 
calf.   Box   10.    Salamanca.    N.    Y.  19-2t 


WANTED — Position  as  Superintendent  of 
construction.  A  thoroughly  reliable  man 
of  long  experience,  familiar  with  ail 
kinds  of  building  construction  and  the 
practical  details  of  architectural  worK, 
would  like  responsible  position  in  charge 
of  extensive  building  operations  in  Bos- 
ton or  vicinity.  Address  "Superintend- 
ent," 3  Wabon  St..  Roxbury,  Mass. 


CmL  ENGINEERING  DR.\FTSM.\X.  Tex- 
as, with  consulting  engineering  tirm  hand- 
ling municipiU,  hydraulic  and  sanitary- 
work  ai'e  wanting  to  get  in  touch  witli 
good  draftsman  who  can  carr>'  on  work 
of  this  nature  and  do  designing  from  pen- 
cil notes.  W.  S409.  The  Engineering 
Agency,   Inc.,   CJiicago. 


SEWEK  INSPECTOR—Mississippi.  with  city 
engineer  of  a  good  sized  town  will  need 
within  the  next  thirty  days  inspector  on 
sewer     construction     man     not     less      th.in 

■  twenty-five  >  ears  of  age.  who  has  had  ex- 
perience previously  in  different  sewer  con- 
struction and  not  afraid  of  work;  prefer- 
ably a  practical  man.  Salary  J75.  W.  S406. 
The  Engineering  Agency.  Inc..  Monadnock 
Block,    Chicago. 


WANTED — Two  experts  on  concrete  and  re- 
inforced concrete  construction,  design  of 
forms,  etc.,  are  open  for  engagement.  Ad- 
dress "Experts."  Engineering-Contracting, 
355  Dearborn  St.,  Chicago,  III.  18-tf 


WANTED — Mechanical  engineer  now  in  the 
East  desires  position  in  New  Mexico  or 
vicinity.  Will  start  at  $125  with  contract- 
or who  is  looking  for  an  experienced 
superintendent  or  engineer.  Best  of  ref- 
erences. Address  "Q.  J.  W.,"  care  of 
Engineering-Contracting.  355  Dearborn 
St.,    Chicago. 


SITUATION  WANTED  by  superintendent 
and  foreman.  33  years  of  age,  having  had 
practical  experience  on  building  construc- 
tion, grading,  concrete  and  cement  work. 
Also  as  assistant  on  railroad  and  munici- 
pal surveys.  Familiar  with  instruments. 
Preference.  Southern  location.  Address 
"B.  H.  C."  care  of  Engineering-Contr.act- 
ing.   355  Dearborn  St..   Chicago.  19-2t 


WANTED — Position  with  Contractor  as  En- 
gineer or  Superintendent  railroad  work 
preferred.  Twelve  years'  first  class  experi- 
ence: can  handle  any  job  of  earth  moving 
or  concrete  work,  steam  shovel,  and  heavy 
masonry.  Can  report  in  twenty-four  hours. 
Address  "F.  G.  A.,"  care  of  Engineering- 
Contracting,   355  Dearborn  St..   Chicago. 

WANTED — Civil  Engineering  Draftsman — 
Thoroughly  experienced  man  who  can  ac- 
cept and  report  quickly  for  position  as 
Chief  Draftsman  for  large  manufacturing 
company  making  special  track  work,  frogs, 
switches  and  crossings,  and  other  steel 
material  for  both  steam  and  street  rail- 
ways. Man  must  have  some  experience  on 
this  class  of  work,  and  be  able  to  show 
good  recommendations.  W.  8388,  The  En- 
gineering Agency,   Inc.,  Chicago. 


WANTED 

We  will  pay  15  centaeacb  for  perfect  eoplea  ot 
BnaiKBBRlifO-GONTRACTlNoor  tile  following  datefl ; 

Vol  25 — Janoarr.  H06 
Hay  23.  ISM 
Mar  30.  1906 
Jnne  27  1906 
Vol.  2S — July  4,  1906 
July  II.  1906 
July  18.  1906 
Sept.  II,  I»M 

If  you  can  tumJsb  any  of  the  aboye  papers  pleaae 
iet  UB  hear  from  yom. 

ENGINEERING  -  CONTRACTING 
355  Dearborn  Street,  Chicago 


WANTS 

ITndi.'^Taycd  Cards  under 
this     heading    cost    only 

One  Cent  a  Word 

Di^rlaycd  tl  OO  ail  Inch. 


WANTISD — Position  as  manager,  superin- 
tendent, or  chief  engineer  with  railway 
company  or  general  contractors,  by  civil 
engineer  of  20  years'  broad  experience. 
Short  line  preferred.  Can  show  results. 
Two  years  present  position  as  manager 
short  line,  wish  change  of  location.  Ad- 
dress "E.  O.."  care  Engineering-Contract- 
ing, 355  Dearborn  St.  Chicago.  111.  14tf 


WANTED — Architectural  draftsmen.  Struc- 
tural steel-work  draftsmen.  Electrical 
draftsmen,  and  Mechanical  draftsmen.  A 
competitive  examination  will  be  held 
simultaneously  at  the  Navy  Yards,  Boston, 
Mass..  Brooklyn  N.  Y..  League  Island. 
Pa.,  Washington.  D.  C.  Mare  Island,  Cal.. 
Puget  Sound,  Wash.,  and  at  Chicago,  111., 
Cincinnati,  Ohio,  St.  Louis,  Mo..  Denver. 
Colo.,  and  Pittsburg,  Pa..  December  2  and 
3,  1907,  for  the  purpose  of  establishing  an 
eligible  register  for  the  above  positions. 
Applicants  desiring  to  take  the  examina- 
tion at  any  of  the  Navy  Yards  will  ad- 
dress their  applications  to  the  Command- 
ants of  such  Yards.  Those  wishing  to 
take  the  examination  at  Chicago,  111..  Cin- 
cinnati. Ohio.  St.  Louis,  Mo..  Pittsburg. 
Pa.,  or  Denver.  Colo.,  will  address  their 
applications  to  the  Secretary  of  the  Navy, 
Washington,  D.  C.  All  applications  must 
be  delivered  to  the  proper  officer  on  or  be- 
fore   November  20.    1907. 

RAILROAD  SHOP  TOOLS— Having  pur- 
chased six  acres  of  ground  for  shops  for 
repairing  locomotives,  rebuilding  cars, 
making  frogs,  switches,  etc.,  we  desire  to 
hear  from  manufacturers  of  machinery  for 
such  works.  Railway  Equipment  Co.,  324 
Chamber  of  Commerce.    Portland,    Ore. 

WANTED— Position  —  Railroad  draftsman 
having  had  two  years'  experience  with 
railroad  location  parties,  wishes  new  posi- 
tion. Address  D.  C.  Hall,  1619  SummK 
Ave..   Seattle,  Wash.  18-3t 

WANTED — Position — Young  Engineer  twen- 
ty-nine; has  principally  acted  for  last  three 
or  four  years  as  Transitman  and  Chief  of 
Party  on  railroad  location;  recently  Chief 
of  Party  on  very  heavy  work  in  Ohio: 
available  immediately;  salary  expected,  $8l> 
and  expenses.  Can  report  on  or  after  Oc- 
tober 30th.  Address  "C.  P.  T,"  care  of 
Engineering-Contracting,  355  Dearborn 
St..    Chicago. 

WANTED — Position — Experienced  Engineer 
and  Contractors'  Superintendent  open  to 
immediate  engagement.  Prefer  concrete 
construction.  Specially  experienced  in  fil- 
ter design  and  construction.  Address  "Im- 
mediate," care  of  Engineering-Contract- 
ing,   355   Dearborn    St..    Chicago.  19-3t 


CONTRACTORS'  ENGINEER 
Special  Designs,  Computations,  Draw- 
ings and  Reports  made  for  Contractors. 
Specialties:      Reinforced    Concrete, 
Cofferdams  and  Hydraulic  Work 

.\ddress     "L.     Y.."     care    of     Ekgineerin'C-- 
CoNTR.^CTlVG.  3,'i5  Dearborn  St..  Chicago. 


10.0C0    MEN. 

Ten  thousand  contractors  and  engineers 
have  bought  one  book,  and  a  very  great  per- 
centage itave  subscribed  for  the  paper  edit- 
ed hy  the  author  of  that  book.  Gillette's 
"Handliciiik  of  Cost  Data."  has  broken  all 
records  for  tiie  sale  of  .in  engineering  book. 
bfcause  it  is  full  of  detailed  costs  of  all 
kinds  of  actual  constntction.  It  contains 
tj'1'2  pages,  bound  in  flexible  leather,  and  its 
iirice  is  ?4  net.  postpaid. 

THE  MYRON  C.  CLARK  PUBLISHING  CO.. 
;;.'j."i    Dearijorn   St..   Chicago.   111. 


A  young  man  .said:   "There  are  a  lot  of  fellow.s  wt^rking  for  <uir  company  who  would 
gladly  take  your  paper  if  they  but  knew  what  you  are  furnishing  for  onl\-  $2  for  52  issues." 
SEND  US  THEIR  NAMES  or  become  our  agent  and  secure  these  orders  and  send  them  to 
us  and  you  will  be  doing  a  kindness  to  yotir  friends,  you  will  be  helping  us,  and  also  making  . 
money  for  yourself.     Let  us  work  together.  ENGINEERING-CONTR.\CTING. 
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Vol.  XXVIII.     No.  20. 


hi;nson"s 
Rayroll     IVIanual 

A  handy  volume  compiled  for  use  in  prcparinR  pay 
rolls.  WttKCs  due  for  any  number  of  hours  from 
1  to  32.5,  at  usual  rates  from  6  to  50  cts.  an  hour, 
shown  at  a  Klance.  Saves  time.  Avoids  errors. 
Price.  $2. 00  postpaid. 
F.  T.  I)ENSO.\.  Port  Deposit.  Md. 


lre%T>fiSTt^M¥fF^'*faas'' 


YOUNG  &  SONS 


MlANUCACTOWr  ■? 


I  E.NfllXBERlNO  MINING  AND  I 
SURVEYLVO  INSTRUMENTS! 


PHILADELPHIA 


COMRACTORS  AND  ENGINEERS 


O 
< 


> 
< 
Vi 


Use  Nash's  Expeditious  Measurer 

A  book  containing  200  pages  of  indexed 
tables,  which  show  at  a  glance  the 
cubic  contents  of  any  stone  or  pack- 
age according  to  its  length,  breadth 
and  depth.  Used  by  Contractors, 
Quarrymen  and  Engineers  all  over  the 
world.  Order  of  your  bookseller  or 
address  the  publisher.  1007  Edition 
Printed  entirely  from  New  Plates. 
$2.00  Postpaid. 

A.  L.  NASH 

17  State  Street        ::       NEW  YORK 
Send  for  Sample  Pages 
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AVOID  ERRORS 


FOR  SALE 
Second  hand 

Asphalt  Patching 
Plant 

built  by  the  Toledo  Asphalt  Patcher 
Company,  for  sale  cheap. 

Address 

WARREN  ASPHALT  PAVING  COMPANY 

East  Cambridge,  Mass. 


Italian  Laborers  Supplied 

FREE  OF  CHARGE 


For  railroad  building,  water-works,  quarries  and 
all  kinds  of  construction  work,  by 

The  Labor  Information  OfFice  for  Italians 

tlncorporated) 

59  Ufayeltc  (Formerly  Elm)  Street 
New  York  City 

No  charge  either  to    applicants   for   help  or  to 

the  laborers. 

Send  for  circtilarB  and  application  blanlg. 


WELLS 
LIGHT 

THE 

Wells  Liglit  Mfg.  Co. 

"N  50  WashinR-ton  St. 

NEW  YORK 


Contractors'  Equipment 

and 

Storage  Room  to  Rent 


Storage  under  cover  or  not 
as  desired. 

Traction  Engines,  Steam  Shovels, 
Locomotives,  Cars,  Rail,  Hoisting 
Engines,  Boilers,  New  Era  Graders, 
Pumps,  Cast  Iron  Pipe,  Crushing 
A\achinery,  etc. 

Write  Us  for  Particulars. 

HARPER  MACHINERY  COMPANY 

Park  Row  BIdg.,  New  York 

YARDS    AND    SHOPS.    BLOOM  FIELD.  .\.  J. 


1^  VULCAN  IRONV/ORKS 

//  CHICAGO 


J.  F.  GRAHAM, 

(Roadmaster  Graham) 

RAILROAD  LABOR  AGENT 

AU  classes  of  Laborers  in  Any  Number 
SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory 

WRITE  Oa  WIRE 

204  Waahington  Avenue  South 
MINNEAPOUS.  MINN. 


FOR    SALE 

1 — 9x14  Porter  36-inch  Gauge  Locomotive. 

24 — 3- yard  two-way  Dump  Cars. 

122  tons— 30-lb  Rails. 

7.000 — 6-foot  Ties. 

2 — No.  2  Movable  Dral<e  i    _  .     „. 

,     ,.7     ,-,.«       ui    f  1,     f  Concretemixers. 

1 — No   17  Movable  Cube  I 

1 — 75-H.  P.  Stationary  Brownell  Engine. 

1— 80-H.  P.  Portable  Urownell  Boiler. 

3=lJ:it:x^lF-<=«'=P"8'»""- 

FRUIN  &  COLNON 

CONTRACTORS 

Merchants  Laclede  Bldg.  St.  Louis,  Mo. 


If  you  want  to  buy 

TOOLS 
SUPPLIES   or 
MACHINERY 

Send  us  a  postal  card  and  we  will  notify  the 
leading  dealers  or  manufacturers.  We  have 
unexcelled  farilitifs  for  helping  those  who 
arc  in  the  market  for  anything. 

ENGINEERING-CONTRACTINQ 

355  Dearborn  St.,  Chicago 


rnnv  hav  RAnc 


Architectural  Wire 
and  Iron  Work 

of  alt  kinds. 
Get  our  prices  and  circulars. 

Intenutional  Wire  t  IroB  WorH 

ii57  Stit"-Ti<-;r  Street 
Detroit.  Mien. 


FOR  SALE 

sti:am  road  roller 

lO-ton  BufTalo- Pitts 
In  perfect  condition 

Has  been  used  4  months  on  a  gentleman's 

Country  Estate. 

For  paniculara  Address  P.  O.  Box  67.  Far  HUls.  N.  J 


TEST   BORINGS 

for  Foundations,  Etc. 

ARTESLAN  WELLS.  DRIVEN  WELLS. 
PUMPING    APPARATUS 

J.  E.  Feeley  &  Company 

43  South  Market  Street.  BOSTON 

S:;  il  fir  E'tiinateg 


FOR  SALE 

1 — No.  2  Foote  Concrete  Mixer  w{th 

boiler    and    engine     on    trucks. 

First-class  condition. 
1— No.  71  7x10  D.  C.  D.  D.  Lidger- 

wood  Hoisting  Engine,  new  last 

September. 
1 — .'i-ton  Locomotive  Crane  built  by 

Northern  Engineering  Co.     New 

last  year.Thoroughly  overhauled. 
3 — J-yd.  American  Hoist  Side  Dump 

Hoisting  Buckets  never  used 

Address  Box  437.  Decatur,  Illinois. 


Every  Train    a 
Two-Hour  Train , 

From  7  a.  ni.  to  6  p.  ni. 


To  PHILADELPHIA 
New  Jersey  Central 


Train  Every  Hour 
on  the  Hour 


Leave  W.  C3il  St.  lo  imuute*  b«?fore  tiie  honr 
r  Stations W  K.ST  2SD  ST.  E.XrEI.LENT 

LIBERTY  ST. 


DI.SINO  SERVICE  1 


906    PAGES    OF    CONCRETE    DATA. 

The  most  recent  and.  by  .all  odds,  the 
most  complete  treatise  on  the  subject  of 
concrete  and  reinforced  concrete  contains  906 
pages  and  715  illustrations  and  drawings. 
It  has  IDS  pages  on  reinforced  concrete 
buildings  alone,  exclusive  of  the  chapters 
on  the  design  of  columns,  beams,  etc.;  50 
pages  on  reinforced  concrete  sewers,  con- 
duits and  pipes;  90  pages  on  concrete 
bridges,  exclusive  of  the  chapter  on  bridge 
piers  and  .abutments.  In  short,  Reid's  "Con- 
crete and  Reinforced  Concrete  Construction" 
is  the  one  book  that  no  concrete  engineer 
or  contractor  can  afford  to  be  without.  In 
spite  of  the  great  cost  of  producing  this 
book,  its  price  is  only  J5  net,  postpaid. 

THE  MTRON  C.  CLARK  PUBLISHING  CO.. 
355  Dearborn   St.,   Chicago,  111. 


I'LKASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 


November  13,  1907. 


ENGINEERING-CONTRACTING 


23 


FOR  SALE 

U  No.   3  wheel  scrapers  at i     25 

New    9x14    Vulcan   dlnkles   at 2,5U0 

New    10x16    Vulcan    dinkles   at 3,000 

H  a  y  w  a  r  d      %-yard     orange-peel 

bucket     325 

New    1-yard    clam-shell    bucket   for 

sand    and    grravel     375 

Udgerwood    No.    71     hoist.     20     HP. 

complete     800 

Little     Giant     Hi-yard     traction 

shovel    (2    sets    engines) 3,250 

Nat'l      H-yard     mixer     on      wheels, 

with    engine   and   boiler 575 

No.     2     Smith     mixer,     engine    and 

boiler,    on    wheels    675 

No.     1     Smith     mixer,     engine    and 

boiler,    on    wheels    625 

No.     0    Smith     mixer,     engine    and 

boiler,   on    wheels    525 

Gates  No.    5   Style  "D"  Crusher 850 

Marion     Model     60     shovel     (new), 

with    air    9,400 

Bucyrus  70-ton   shovel    (new),   with 

air     9,900 

New      10-ton      American      tandem 

roller     1,600 

Kelly   5-ton   asphalt  steam   roller. . .      800 
6x10    Vllter  belted  compressor  (34  ft.)       110 

12x12x14    Hall    air    compressor 650 

12xl2%xl4    Ingersoll    compressor...      725 
Morris  No.   10  D.   C.   pump  and   en- 
gine            500 

Complete    %-yard    dipper    dredge...   2,750 
Channon   full   circle    li4-yard   exca- 
vator        4,000 

McMyler  full    circle  derrick,    50-foot 

boom     2, 500 

Let  me  have  your  Inquiries  for  cable- 
ways,  cars,  rail,  rock  drills,  channelers, 
traction  engines  and  contractors'  equip- 
ment generally. 

WILLIS  SHAW 
171  La   Salle  St.  Chicago. 


THERE    IS  A  DIFFERENCE 

in  material,  promptness  of  ship- 
ment and  in  price  between  our 
goods  and  some  others.  We  carry 
a  large  stock  and  would  like  to 
submit  prices  and  specifications  of 
Cross  Arms,  Pins  and  Brackets; 
Electrical  Mouldings;  Poplar,  Oak 
and  Chestnut  Lumber.  We  are 
also  dealers  in  machinery  and  mill 
supplies. 

WRITE  US  TODAY. 
CENTRAL  MFG.  COMPANY 

Chattanooga,  Tenn. 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels. 

Southern  Iron  &  Equipment  Co. 

Atlanta,  Ga. 


Steam  Shovels,  Locomotives,  Cars,  etc. 

RAILWAY    AND     CONTRACTORS'    EQUIPMENT 
A.  C.  TORBERT  &  COMPANY 


Telegraph,  Telephone  or  Write  Cs 


c>47-.>lS  MonrtM::...  k  Block,  Chicago 


FOR  RENT 


100  head  more  or  less  of 


WORK  STOCK 


Read}''  for  immediate  shipment 


WIRE 


W.  A.  TENNEY, 
Silver  City  N.  M. 


Steel  Tanks  ^d  Plate  Work 

Our  Specialty  for  35  years. 


Steel  Tanks 

for  any 
Pu  rpose. 

Modern 
Equipment 

Modern 
Methods 


Special  attention  given  to  the  design  and  erection 
of  large  steel  tanks.    Write  for  prices. 

W'M.  GRAVER    TANK  WORKS 

East  Chicago,   Ind. 


[OCOMOTIVES, 


IMMEDIATE  DELIVERY 
New  60.000  and  SO.OOO  capacity  cars. 

Steam  Shovels,  Locomotives,  Plows. 

HICKS  LOCOMOTIVE  &  CAR  WORKS,  Chicago 


FOR  SALE  OR  RENT 

Marion  "A"  steam  shovel. 
3-9x14  Porter  36"  gage  locomotives. 
1-9x15  Vulcan  36"  gage  locomotive. 
1-9x14  Dickson  36"  gage  locomotive. 

JAS.  S.  BRADEN 
26  Cortlandt  St.,  New  York 


FOR  RENT 

Portable  Engines,  Boilers, Hoisters, Com- 
pressors, Derricks, Centrifugal  and  Direct 
Acting    Pumps,    and    Diving    Outfits. 
Mai-rtn  Brlggs,  Inc.  IM  Nassau  St.  New  York 


FOR  SALE 

9  Western  Dump  Wagons,  1'^ 

yard $  57.50 

4  Western  2-yard  Dump  Cars, 

36"  gauge 45.00 

9  Western  IH'  yard  Dump  Cars    35.00 

12  Western  IJi  yard  Dump  Cars     35.00 

1   Western    Qrader    (used    two 

months)        625.00 

1  Lambert  Hoist  Engine      .     .   300.00 

11  K.   &  J.   2-yard   36"   gauge 

Dump  Cars  "...      42.00 

1  Case    Traction    Engine,  20 

H.  P 1,400.00 

Write  us  for  anything  you  may  be  needing  in 
the  line  of  Contractors'  equipment. 

The  American  Trading  Company 

M.\RIO\',  OHIO 


900 — 60,000     POUNDS    CAPACITY    COAL    CARS 
250 — 60,000     POUNDS    CAPACITY    FLAT    CARS 

IMMEDIATE  SHIPMENT 

Fine  Condition 

ATLANTIC  EQUIPMENT  COMPANY 


1 1 1    Broadway 
New  York 


Railway  E.xchange 
Chicago,  III. 
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KELLY -SPRINGFIELD  ROAD  ROLLER  CO. 


8UmBE«ft4  Roller*  AlITn^*,  Allfilxn, 

0*»r  Ucht«va  llDndrM  hi  C«r.     flallsfftcUoD  liaBrcaln^.  SPRINGFIELD       0 

Btad  tor  Catalogue  Ko.  4 
PHILADELPHIA  OFFICE.  2132  LAND  TITLE  BUILDING 


TALK  ABOUT   ECONOMY 

Have  \ou  ever  used  a 

GASOLINE  LOCOMOTIVE? 


For  Contractors, 
Industrial  Plants. 
R.  R.  Eicaiallon 
Tunnel  Work 
CemenI  Mfrs, 
R.R. Construction 
Sand  Pits 
eraiel  Pits 
Bricks  Tile  Wks. 


It  is  unequalled  for  economy  and  ease  of  handling. 

Send  for  Catalog  No.  9S2GL 

FAIRBANKS,  MORSE  &  CO.,  Chicago,  II 


Do  Your  Proposal  Advertise- 
ments Reacli  Contractors? 
It  So,  How  Many 
and  Wlien? 

A  proposal  advertisement  that  goes  to  a  drafts- 
man, a  college  professor  or  a  testing  engineer  is  a  pro- 
posal advertisement  wasted.  It  i.s  of  no  more  use  than 
a  baby  food  circular  in  a  bachelor's  club.  The  proposal 
advertisement  that  goes  to  a  contractor  is  a  proposal 
advertisement  utilized.  If  it  goes  to  10,000  contrac- 
tors its  utility  is  10,000  times  as  great  as  if  it  went  to 
only  one  contractor.  ENCiNEERiNC-CoN-TRACTiNGgoes 
to  contractors — 10,000  of  them — and  it  gets  to  them 
forty-eight  hours  sooner  than  does  a.ny  New  York  pa- 
per, if  the  contractor  does  business  west  of  Pittsburg. 
These  contractors  are  all  looking  for  work — for  every 
item  that  will  tell  them  where  there  is  work  to  be  done . 
Your  proposal  advertisement  in  E.ngi.veeri.vg-Con- 
TRACTiNc,  will  be  read  and  it  will  be  read  by  the  men 
who  are  waiting  for  a  chance  to  answer  it  and  to  bid 
on  your  work. 

ENGINEERING-CONTRACTING 

S55  Dearborn  Street,  Chicago 


Ready   Soon 

"Field  System" 

BY 

Frank  B.  Qilbreth 

This  book  is  written  by  Frank  B. 
Gilbreth,  one  of  the  largest  gener- 
al contractors  in  the  world,  and 
contains  200  pages  of  rules  and  in- 
structions for  the  guidance  of  his 
foremen  and  superintendents.  The 
book  in  its  present  form,  is  the  out- 
growth of  Mr.  Gilbreth's  twenty 
odd  years  of  experience  in  the  con- 
tracting business,  and  embodies 
scores  of  suggestions  for  econo- 
mizing and  for  increasing  the  out- 
put of  the  men  on  the  job.  There 
may  be  a  few  who  read  this  an- 
nouncement who  do  not  know 
that  Mr.  Gilbreth  is  the  contractor 
who  has  made  the  "Cost-plus-a- 
fixed-sum-contract"  famous;  in 
doing  so,  he  has  likewise  made 
famous  Gilbreth's  "Field  System", 
only  a  few  excerpts  from  which 
have  heretofore  appeared  in  print. 

In  making  public  his  "Field  System",  Mr. 
Gilbreth  is,  in  our  opinion,  performing  a 
service  to  the  public  that  is  comparable  with 
the  action  of  a  physician  in  disclosing  the 
secret  of  his  success  in  curing  a  disease.  The 
disease  that  Gilbreth's  "Field  System"  aims 
to  cure  is  the  hit  or  miss  method  of  doing  con- 
tract work.  System  supplants  slovenliness,  and 
makes  sloth  an  absolute  impossibility. 

Send  in  your  orders  now  for  Gilbreth's  "Field 
System";  200  pages  with  illustrations; 
bound  in   leather;   price   $3,   net,   postpaid. 

If  you  want  sample  pages,  circulars  or  catalogs  covenn^ 
any  class  of  books  for  engineers,  arcliitects,  contractors 
or  railway  men,  send  us  a  postal  card. 

The  Myron  C.  Clark  Publishing  Co. 

(sot   iNC.) 

355   Dearborn   Street,   Chicago. 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 


November  13,  1907. 
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Baldwin    Locomotive    Works 

BURNHAM,  WILLIAMS  &  CO.,  Phlla.,  Pa. 


Locomorives  of  ever>  description,  includtfiK 

INDUSTRIAL  LOCOMOTIVES 

CABLE    ADDRESS,     BALDWIN.     PHILADELPHIA 


Davenport  Locomotive  Works 

DAVENPORT,  IOWA 


n 


VULCAN "  DINKEYS 

JUST  THE  THING  FOR  THE 

"CONTRACTOR" 


<v 


QUICK  DELIVERIES 


Write  u.<  for  prices.         Folders  on  request. 
Repair  parts  on  hand. 

VULCAN  IRON  WORKS 

Wilkes-Barre,  Penna.,  U.  S.  A. 


LOCOTVYOTIVES 

Suitable  for  Contractors,  Switching,  or  Other  Light  Service 

Simple  Designs.     Qiiickly  Repaired. 
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Should  Every  Engineer  Know  Actual 
Costs  Instead  of  Contract  Prices? 
The  average  civil  engineer,  until  very 
recent  years,  has  been  satisfied  with  the 
possession  of  a  knowledge  of  "typical  con- 
tract prices"  of  such  work  as  he  would  be 


likely  to  bo  called  upon  to  estimate.  This 
superficial  knowledge  of  "costs"  was 
deemed  sufficient  for  any  engineer's  pur- 
poses, unless  the  engineer  expected  to  be 
employed  by  a  contracting  firm.  If  an  en- 
gineer knew  that  the  average  contract  price 
for  concrete  was  $6  a  cu.  yd.,  brick  pave- 
ment, $1.70  a  sq.  yd. ;  heavy  timberwork, 
$35  per  M. ;  steel'  bridges,  414  cts.  a  lb. ; 
earth  excavation,  25  cts.,  and  rock,  $1,  a 
cu.  yd. ;  and  the  like ;  he  felt  that  his 
knowledge  of  "costs"  was  sufficient,  and 
smiled  incredulously  when  it  was  hinted 
that,  to  be  a  really  first  class  engineer, 
he  ought  to  be  able  to  analyze  the  actual 
costs  in  any  particular  case  with  as  great 
exactness  as  any  contractor. 

This  attitude  of  indifference  to  actual 
costs  is  less  popular  than  it  once  was,  and 
we  predict  that  ten  years  hence  a  civil  en- 
gineer who  can  not  give  a  close  analysis 
of  costs  will  be  regarded  as  being  only 
half  educated. 

Let  us  consider  briefly  some  reasons  why 
a  knowledge  of  contract  prices  is  insutfi 
cient.  A  contract  price  for  earthwork  on 
one  job  may  be  17  cts.  and  on  another  it 
may  be  27  cts.,  yet  the  percentage  of  profit 
may  be  identical.  A  variation  in  the  length 
of  haul,  or  in  the  character  of  the  earth, 
or  in  the  average  depth  of  cut  and  contour 
of  the  ground,  or  in  the  size  of  the  job, 
may  account  for  this  difference  of  10  cts. 
per  cu.  yd.,  to  say  nothing  of  specified  re- 
quirements as  to  rolling,  trimming,  and  the 
like.  It  is  clear,  therefore,  that  an  engi- 
neer would  have  to  possess  an  almost  in- 
finite number  of  contract .  prices,  with  a 
statement  of  controlling  conditions  for 
each,  before  he  could  use  contract  prices 
as  a  reliable  guide  in  estimating.  Even  if 
numerous  contract  prices,  accompanied  by 
conditions,  were  available — which  they  are 
not —  it  takes  but  the  most  casual  study  of 
contract  prices  to  show  their  untrustwor- 
thiness.  Examine  the  bidding  prices  of  re- 
liable firms  on  almost  any  piece  of  work, 
and  estimate  the  difference  in  percentage. 
The  result  is  amazing. 

But,  it  is  urged,  if  contract  prices  fluctu- 
ate, so  do  prices  of  materials ;  and,  if  an 
engineer  should  be  able  to  estimate  the 
actual  costs  to  a  contractor,  it  is  equally 
reasonable  to  demand  a  knowledge  of  the 
actual  cost  of  cutting  and  sawing  lumber, 
or  of  mining  and  smelting  copper.  This 
objection  is  readily  answered.  Materials, 
it  is  true,  fluctuate  in  price,  but  not  so 
much  because  of  fluctuation  in  actual 
cost  production,  as  because  of  varia- 
tion in  supply  and  demand.  Contract 
prices,  on  the  other  hand,  vary  great- 
ly in  different  localities  due  to  local  con- 
ditions. Moreover,  contract  prices  are  com- 
pounded of  three  elements:  ist.,  prices  of 
materials:  2d.,  cost  of  labor;  3d.,  margin 
allowed  for  contingencies  and  profit.  As 
to  the  second  and  third  items,  it  is  evident 
that  the  individual  judgment  of  bidders 
will  vary,  often  between  wide  limits.  While 
it  is  clear  that  fair  market  prices  are  easily 
ascertained    by    an    engineer,    it    is    equally 


clear  that  fair  contract  prices  are  not — 
at  least  in  many  instances.  Hence  every 
engineer  who  is  likely  to  be  called  upon 
to  estimate  the  probable  cost  of  work — 
and  who  is  not — should  aim  to  become  an 
expert  in  cost  analysis,  for  it  is  only  by 
a  synthesis  of  analyzed  costs  that  anyone 
can  hope  to  predict  actual  costs  with  ac- 
curacy under  varying  conditions. 

If  this  were  the  sole  object  of  studying 
actual  costs,  it  would  be  sufficient.  There 
is,  however,  another  object  which  is  fre- 
quently of  even  greater  importance.  Most 
engineers  insert  restrictive  clauses  in  speci- 
fications with  very  little  conception  of  their 
influence  upon  actual  costs.  They  form 
the  opinion  that  a  certain  restriction  or 
requirement  will  secure  a  "better"  struc- 
ture, and  they  make  it  a  part  of  the  specifi- 
cation. Rarely  do  they  apply  any  logical 
criterion  to  ascertain  how  much  "better"  a 
structure  becomes  by  virtue  of  a  specifica- 
tion clause  that  adds  to  its  cost.  We  re- 
call, for  example,  a  specification  that  re- 
quired the  sides  of  the  spillway  canal  to 
be  left  with  no  projection  or  depression 
greater  than  6  ins.  from  the  neat  lines 
shown  in  the  plans.  We  estimated  that 
it  would  cost  $100,000  to  live  up  to  this 
requirement,  because  it  would  be  necessary 
to  drill  a  line  of  holes  not  over  6  ins.  apart 
on  each  side  in  order  to  inake  the  rock — 
a  porphyry — cleave  along  an  approximate 
plane.  Channeling  machines  could  not  be 
used  economically  in  a  rock  of  this  char- 
acter, and,  if  they  could  have  been  used, 
the  cost  would  have  been  very  great  any- 
way. We  can  not  believe  that  the  engineer 
who  inserted  the  clause  in  the  specification 
requiring  such  close  adherence  to  the  neat 
lines  had  the  slightest  idea  that  its  ful- 
fillment would  cost  any  great  sum  of 
money,  for  there  was  really  no  necessity 
of  having  smooth  sides,  since  the  canal  was 
designed  unnecessarily  large  in  cross-sec- 
tion for  the  purpose  of  securing  enough 
rock  to  make  a  rock-fill  dam.  But  the  re- 
quirements looked  well  in  the  specifica- 
tions, and  it  conformed  with  precedent  as 
to  other  canal  work. 

Instances  like  this  can  be  multiplied  with- 
out number.  Specifications  swarm  with 
economic  blunders  arising  solely  from  lack 
of  knowledge  of  actual  detailed  costs.  So 
long  as  engineering  colleges  neglect  to 
teach  cost  analysis,  and  so  long  as  grad- 
uate engineers  fail  to  educate  themselves 
in  costs,  we  shall  see  economic  blunders 
perpetuated  in  specifications  from  one  gen- 
eration to  the  next,  enlivened,  now  and 
then,  by  some  novel  mistake  of  an  engineer 
even  more  ignorant  of  costs  than  his  pre- 
decessors. 

Thus,  whether  it  be  for  the  purpose  of 
prognosticating  costs  with  accuracy,  or  for 
the  purpose  of  designing  and  directing  the 
building  of  a  structure  that  shall  serve  its 
function  at  a  minimum  of  expense,  every 
engineer  should  aim  to  become  a  cost- 
analysis  engineer,  and  a  master  of  con- 
struction economics. 


Copyright,  1907,  by  the  Myron  C.  Clark  Publishing;  Co.     All  rights  of  republication  reserved. 
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Concrete  and  Reinforced  Concrete  Section 


Note :  This  Section  is  devoted  to  methods  and  costs  of  con- 
structing concrete  and  reinforced  concrete  structures.  It  will 
cover  the  selection,  testing  and  proportioning  of  concrete 
materials;  laboratory  tests  of  concrete;  concrete  miving,  trans- 
portation and  placing;  fabrication  and  placing  of  reinforce- 
ment, and  form  construction  and  erection.  It  will  also  contain 
articles  on  new  and  interesting  developments  in  the  design  of 
reinforced  concrete. 


Method  of  Constructing  Reinforced  Con- 
crete Towers  for  the  Lincoln  Light 
&  Power  Co's.  Transmission 
Line,  Ontario.* 
This  paper  describes  the  reinforced  con- 
crete towers,  built  for  the  Lincoln  Light  & 
Power  Co.,  on  each  side  of  the  old  VVelland 
Canal,  in  the  Province  of  Ontario,  to  trans- 
mit current  from  the  transformer  building 
to  St.  Catherines,  Ontario. 

These  towers  are  150  ft.  high,  142  ft.  be- 
ing above  ground.  They  are  11  ins.  square 
at  the  top  and  31  ins.  square  at  the  bottom, 
with  chamfered  corners,  and  are  provided 
with  foot  steps  and  rungs.  Each  tower  car- 
ries 16  No.  I  bare  copper  wires  on  glass  in- 
sulators. The  cross-arms  are  3^  by  4  ins. 
and  are  10  ft.  long,  and  beneath  them  there 
is  a  working  platform  about  10  ft.  long  and 
5  ft.  wide.  The  span  over  the  canal  is  76 
ft.,  but  adjacent  to  this  span  there  is  a 
span  of  about  300  ft.  On  one  of  the  towers 
the  wires  run  vertically,  being  fastened  to 
two  frames,  42  and  82  ft.,  respectively,  from 
the  top.  At  the  top  of  this  tower  there  is 
a  heavy  pull  parallel  to  the  line,  which  at 
this  point  makes  a  right-angled  turn. 

The  collapse  of  a  tower  on  a  transmis- 
sion line,  caused  by  a  storm,  would  be  a 
very  serious  matter,  and  would  be  likely  to 
cause  lawsuits,  the  loss  of  light  and  power 
customers,  and,  perhaps,  loss  of  life,  on  ac- 
count of  the  dangerous  currents. 

These  towers  have  been  designed  to 
withstand  wind  pressures  of  30  lbs.  per  sq. 
ft.  on  flat  surfaces,  and  15  lbs.  per  sq.  ft. 
on  cylindrical  surfaces.  A  liberal  assump- 
tion was  made  by  calculating  the  exposed 
surface  of  the  wire  as  its  diameter  plus  a 
coating  of  ice  J^  in.  thick  multiplied  by  the 
span.  As  the  greatest  wind  pressures  in 
that  part  of  the  country  have  never  exceed- 
ed an  average  of  30  lb.  per  sq.  ft.  on  large 
areas,  it  is  reasonable  to  believe  that  these 
towers  are  absolutely  safe.  The  following 
conditions  were  observed  in  designing  the 
towers : 

Case  I. — Tower,  without  wires,  and  not 
guyed ;  to  withstand  a  pull  of  2,000  lbs.  at 
the  top; 

Case  II. — Guyed  tower;  to  withstand  full 


•Extracted  from  a  paper  read  before  the 
American  Society  of  Civil  Knginecrs  on  Oct. 
2.  1907.  by  Mr.  D.  W.  Krellwltz  and  printed 
In  the  Proceedings  for  August.  1907. 


wind  pressure  plus  pulls  transverse  to  the 
line,  due  to  the  wires ; 

Case  III. — In  case  of  the  breakage  of  all 
the  line  wires — for  300  ft.  span — the  total 
pull  to  be  taken  on  the  guyed  tower  plus 
full  wind  pressure  on  the  tower. 

The  calculations  are  based  on  the  follow- 
ing assumptions:  (i)  The  section  plans 
before  bending  remains  plane  after  bend- 
ing; that  is,  the  stress  of  any  fiber  is  pro- 
portional to  its  distance  from  the  neutral 
axis  (Fig  i).  (2)  The  applied  forces  are 
perpendicular  to  the  plane  of  the  neutral 
axis.  (3)  The  tensile  strength  of  the  con- 
crete is  neglected.  (4)  There  are  no  initial 
strains. 
Modulus  of  elasticity  of  steel 


The  direct  compressive  stress  in  the  con- 
crete, caused  by  the  dead  load  of  the  tower 
above  the  point  of  maximum  stress,  due  to 
bending,  is : 

63,300 

^51  lb.  per  sq.  in. 

(19.6  X  IS) -t- (31'- 19.6) 

19.6  sq.  in.  =  area  of  four  rod* 
63,300  lb.  ^  dead  load. 

The  direct  compressive  stress  in  the 
steel,  caused  by  the  dead  load  of  the  tower 
above  the  point  of  maximum  stress,  due  to 
bending,  is : 

63,300 

=  769  lb.  per  sq.  in. 

31'— 19.6 
19-6  + 


15 


15 
The  combined  compressive  stress  in  the 
extreme  fiber  of  the  concrete  is: 

529  -f-  51  =  580  lb.  per  sq.  in. 
The  combined  compressive  stress  in  the 
steel  is: 

S.578  +  769  =  6,347  lb.  per  sq.  in. 
Case  II. — 

Diameter  of   w!-e 0.3  in. 

Thickness  of  ice  coating. ..  .0.75  in. 

Total    1.05  in.  =  0.087  ft 

Wind  pressure  per  linear  foot  of  wire  = 
0.087  ^  15  =  1-3  lbs. 

Weight  of  wire  per  foot.  .0.27   lb. 

Weight  of  ice  load  per  foot.0.324  lb. 

Total   0.594  lb. 

The  resultant  force,  normal  to  the  line. 


Modulus  of  elasticity  of  concrete 

Ratio  of  cross-section  of  steel  in  ten- 
sion to  cross-section  of  beam  above 
this  steel  0.01129 

Ratio   of  cross-section  of     steel     in 
compression    to     cross-section    of 
beam  above  the  steel  in  tension. ..  .0.01129 
Lbs.  Per  Sq.  In. 

Compressive  stress  in  the  extreme 
fiber  of  concrete 600 

Tensile  stress  in  steel 16,000 

Compressive  stress  in  steel 6,350 

Ratio  of  depth  of  steel  in  compres- 
sion to  depth  of  steel  in  tension.  ..0.10714 

Depth  of  steel  in  tension 28  in. 

Case  I. — The  bending  moment  is  2,oooX 

142.0=    284,000  ft-lb.     The  distance  from 

the  compressive  surface  to  the  neutral  axis, 

when  the  maximum  allowable  bending  mo- 
ment is  applied,  is : 

y/i  X  15  X'(0.01129+0.01129  X  0.107U)  +  16'  X  (0.01129  +  0.01129)'  -  15  X  (0.01129  +  0.01129)]  X  28  -  10.108  to. 
The  ratio  of  depth  of  neutral  axis  to  depth  of  steel  in  tension  is 0.J819 


'\0.594'  -I-  1.3'  =  t  43  lb.  per  ft.  of  wire; 
and  the  total  resultant  force  is: 

(300  ft.  span         76  ft.  span  ..   .  .„  "V  ^ 
2  +  2  ^   '         /   ^ 

16  wires  =  4  300  lbs. 

Vertical  force  on  tower, 

due  to  resultant  force.  5  000 lbs. 
Weight     of     cross-arms 

and  platform    600  lbs. 

Dead  load  of  tower  above 
the  point  of  maximum 
fiber  stress  due  to 
bending   63  300  lbs. 

Total    68  900  lbs. 

Area  of  four  steel  rods  =  19.6  sq.  ins. 


The  moment  of  resistance  is: 

Taking  moments  about  the  center  of  compression  in  concrete. 

31  X  28=  X   [16  000  X  0.01129  X  (l  -  -j^)  +  6  350  X  0.01129  X  ( 

12 


0  361 
3 


0 10: 


0  10714 


Taking  moments  about  the  center  of  compression  stress  m  the  steei. 

[600  X  0.361       /  0  361 
16  000  X  0.01129  X  (1-  0.10714)  -  ^ X  ^^— 3—  ' 

12 
The  compressive  stress  in  the  extreme  fiber  of  the  concrets,  due  to  bending,  is: 
284  000  X  12 


-11 
)1 


31  X  28'  X 

Tlu-  ■■ 


31  X  28'  X 


[^^x(.-ir^). 


15  X  0.01129  X  (0.361  -  0.10714)  X  (1  -  0.10714) 


0.361 


] 


-  323  700  ft-lb 


323  700  ft-lb. 


529  lb.  per  sq.  to 


impressive  stress  in  the  steel,  due  to  bending,  is 
284  000  X  12 


[oo'-x(^^rSn)-0-^)— < 


0  361 
3 


.,)] 


—  5  578  lb.  per  sq  is 
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The  fiber  stress  in  the  concrete,  due  to 
direct  compression,  is : 

68  900 

=  56  lbs.  per  sq.  in. 

(19.6X15)4- (31'- 19.6) 

In  calculating  the  fiber  stress  due  to 
bending,  caused  by  wind  pressure,  the  tow- 
ers are  considered  as  held  at  the  top  with 


Fig.  1. 

steel  guys  and  fixed  at  the  base   (Fig.  2). 
The  wind  pressure  is :     247  sq.  ft.  X  30 
lb.  =  7  410   lb. 

and  the  maximum  m.oment  due  to  wind  is 
118  200  ft.-lb. 

The  fiber  stress  due 
to      direct      com- 
pression is   56  lb.  per  sa.  ia. 

The  fiber  stress 
compression  due 
to  bending  is. .  .222  lb.  per.  sq.  in. 


The  total  com- 
pression in  the 
concrete 278  lb.  per  sq.  in. 


W/W/At/Kmwmn 


Fig.  2. 

Case  III.— 

The  area  of  one  wire  is  0.07  sq.  in.,  and, 
in  case  all  the  line  wires  break,  the  pull  is: 

0.07  X  16  X  60  000  =  67  200  lbs. 

The  vertical  force  on 
the  tower  is 50  000  lbs. 

The  weight  of  the 
cross-arms  and  plat- 
form is  600  lbs. 

The  dead  load  of  the 
tower,  above  the  point 
of  'maximum  fiber 
stress,  due  to  bend- 
ing, is   63  300  lbs. 

Total    113  900  lbs. 

The  fiber  stress  in  the  concrete  due  to 
direct  compression  is : 

113  900 

— ^ =  92  lb.  per  sq.  in. 

(l9.6Xi5)-t-(3i«_i9.6) 


The  maximum   moment  due   to  wind   is 
the  same  as  for  Case  II,  or  118  200  ft.-lb. 
The  fiber  stress  due 

to  bending  is. ..  .222  lb.  per  sq.  in. 
The    fiber   stress   in 
the   concrete    due 
to      direct      com- 
pression  is    92  lb.  per  sq.  in. 

The  total  com- 
pression in  the 
concrete    is     .  .314  lb.  per  sq.  in. 

The  unsupported  length  of  tower  is  52 
times  the  maximum  width  and  77  times 
the  average  width.  It  would  be  of  in- 
terest to  know  what  "verified  formula" 
would  give  the  permissible  strains  per 
square  inch  for  long  reinforced  concrete 
compression  members. 

A  square  cross-section,  with  four  corner 
rods  (R,  S,  T,  and  U),  was  chosen  for 
the  towers,  as  such  an  arrangement  was 
more  economical  in  steel  than  any  other, 
each  rod  doing  double  duty.  For  instance, 
if  the  tower  were  strained  about  one  axis, 
the  rods,  R  and  S,  being  in  tension,  if 
strained  about  another  axis  at  right  angles 
to  the  first,  the  rods,  5"  and  T,  being  in 
tension,  the  rod,  S,  would  be  doing  double 
duty. 

The  tower  at  the  right-angled  turn  of 
the  line  stood  a  remarkable  test  while 
changing  the  guys.  On  Aug.  2,  1906,  it 
withstood  the  pull  (tension  in  wires  par- 
allel to  the  line  without  any  guy  to  resist 
this  pull.  The  maximum  deflection  at  the 
top  was  about  2  ft.  Not  having  the  neces- 
sary apparatus  at  this  time,  the  pull  could 
not  be  ascertained.  There  were  no  visible 
cracks,   nor   was    there   any   movement   at 


side,  and  having  8  ft.  of  the  tower  within 
it. 

The  molds  for  the  towers  were  inclined 
from  the  base  upward,  as  shown  by  Fig.  3, 
because  the  saving  in  erection  more  than 
offset  the  extra  cost  of  excavating.  While 
setting  up  the  bottom  sections  on  blocking. 


Fig.  A — Erecting  Tower  by  Shear  Legs. 

great  care  was  taken  to  avoid  unequal 
settlement.  The  side  sections  were  set 
plumb,  and  braced  properly  to  withstand 
the  lateral  pressures.  The  molds  were  wet 
(except  in  freezing  weather)  before  plac- 
ing the  concrete.  Cores  were  set  to  wood- 
en   templets    near    the    top    for   the    holes 


Fig.  3 — Mold  for   Reinforced   Concrete   Towers. 


the  base.  On  another  transmission  line, 
however,  a  S9-ft.  tower  showed  movement 
at  the  base,  because  the  base  was  not  large 
enough. 

The  base  of  each  tower  was  constructed 
with  an  opening  on  one  side  so  that  the 
foot  of  the  tower  could  not  slide  hori- 
zontally during  the  erection.  The  finished 
base  is  a  cube  of  concrete  10  ft.  on  each 


required  for  bolting  the  cross-arms.  Holes, 
2  ins.  in  diameter,  were  bored  in  the  top 
side  sections  so  that  the  bent  ends  of  the 
foot  steps  would  pass  through  when  the 
molds  were  removed. 

The  concrete  for  the  towers  was  com- 
posed of  I  part  of  Portland  cement  and  $ 
parts  of  the  very  best  gravel,  with  sand, 
of   which   36  per   cent   was    fine,     having 
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p.Tsscd  through  a  sieve  of  0.2-in.  mesh,  .ind 
64  per  cent  was  coarse,  being  that  which 
was  retained  in  the  sieve.  The  gravel, 
sand,  and  cement  were  first  thrown  to- 
gether and  turned  over  twice;  water  was 
supplied  in  pails,  and  the  mixture  was 
turned  a  sufficient  number  of  times  to  pro- 
duce a  loose  concrete  of  uniform  color  and 
consistency.  Great  care  was  taken  in  mix- 
ing the  concrete  and  also  in  placing  the 
steel  and  concrete. 

At  intervals  of  20  ins.  foot  steps  were 
embedded  in  the  upper  part,  and  ladder 
rungs  in  the  lower  part,  of  each  tower. 

Two  wooden  shear  legs,  Fig.  4,  with 
necessary  steel  back  and  side  guys  and 
steel  hoisting  tackle,  were  used  in  erecting 
the  towers.  Careful  study  was  made  dur- 
ing erection  as  to  the  proper  positions  of 
the  hitches,  in  order  to  avoid  any  exces- 
sive deflections  which  might  be  caused  by 
concentrated  pulls  during  erection. 

The  last  tower  was  molded  on  April  17, 
1906,  and  the  sides  of  the  mold  were  re- 
moved two  days  later.  Its  erection  was 
commenced  on  May  25,  1906,  or  38  day? 
after  molding:  smaller  towers,  however, 
have  been  erected  sucessfully  14  days  after 
molding.  It  is  believed  that  these  towers 
are  the  highest  monoliths  in  existence  at 
the  present  time,  and  it  may  be  interesting 
to  st.ite  that  during  their  erection  no  men 
were  injured  in  anv  wa; 

A  Concrete  Brick  Hollow  Wall  Con- 
struction. 
The  accompanying  sketch  shows  a  hollow 
wall  construction  of  concrete  bricks  that 
possesses  several  features  of  distinct  merit. 
The  brick  used,  as  will  be  noticed,  is  of 
special  shape;  it  resembles  very  closely  a 
block  letter  U,  the  arms  of  which  form  the 
inner   and   outer   shells  of  the   wall   which 
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Sketch    Showing    Hollow    Wall    Con- 
struction. 

the  bottom  piece  bonds  together  across  the 
wall.  The  depth  of  the  bricks  is  23^  ins., 
and  the  length  of  the  face  is  8  ins.,  or  any 
other  length  desired.  They  are  moulded 
regularly  for  walls  6,  9,  13,  17  and  21  ins. 
thick.  The  material  used  is  a  Portland 
cement,  sand  and  fine  gravel  mixture,  made 
so  wet  that  it  flows.  This  mixture  is 
poured  into  molds  and  allowed  to  harden. 
When  hard  the  bricks  are  removed  from 
the  molds  and  stored  for  30  days  until 
they  are  hard  and  ring  when  struck.  The 
particularly  interesting  feature  of  this  brick 
is  its  shape,  which  gives  a  thoroughly 
bonded  hollow  wall  when  laid  as  shown 
by  the  sketch.  These  bricks  are  made  by 
the  Composite  Brick  &  Tile  Roofing  Co., 
of  Baltimore,  Md. 


Methods  of  Constructing  Concrete  Pave- 
ment at  Windsor,  Ont.,  with 
Notes  on  Cost. 

Concrete  pavement  is  constructed  in  all 
essential  respects  like  cement  sidewalk. 
The  sub  soil  is  crowned  and  rolled  hard, 
then  drains  are  placed  under  the  curbs;  if 
necessary  to  secure  good  drainage  a  sub- 
base  of  gravel,  cinders  or  broken  stone  4 
to  8  ins.  thick  is  laid  and  compacted  by 
rolling.  The  foundation  being  thus  pre- 
pared a  base  of  concrete  4  to  S  i"s.  thick 
is  laid  and  on  this  a  wearing  surface  2 
to  3  ins.  thick. 

In  constructing  concrete  pavement  at 
Windsor,  Ont.,  the  street  is  first  excavated 
to  the  proper  grade  and  crown  and  rolled 
with  a  15-ton  roller.  Tile  drains  are  then 
placed  directly  under  the  curb  line  and  a 
6xl6-in.  curb  is  constructed,  using  1-2-4 
concrete  faced  with  1-2  mortar.  Including 
the  3-in.  tile  drain  this  curb  costs  the 
city  by  contract  38  cts.  per  lin.  ft.  The 
pavement  is  then  constructed  between  fin- 
ished  curbs. 

The  fine  profile  of  the  sub-grade  is  ob- 
tained by  stretching  strings  from  curb  to 
curb,  measuring  down  the  required  depth 
and  trimming  oflf  the  excess  material.  The 
concrete  base  is  then  laid  4  ins.  thick.  A 
1-3-7  Portland  cement  concrete  is  used,  the 
broken  stone  rangnig  from  J4  in.  to  3  ins. 
in  size,  and  it  is  well  tamped.  This  con- 
crete is  mi.xed  by  hand  and  as  each  batch 
is  placed  the  wearing  surface  is  put  on 
and  finished.  The  two  layers  are  placed 
within  10  minutes  of  each  other,  the  pur- 
pose being  to  secure  a  monolithic  or  one 
piece  slab.  The  top  layer  consists  of  2  ins. 
of  1-2-4  Portland  cement  and  screened 
gravel,  Y^  in.  to  I  in.,  concrete.  This 
layer  is  put  on  rather  wet,  floated  with 
a  wooden  float  and  troweled  with  a  steel 
trowel  while  still  wet.  Some  20,500  sq. 
yds.  of  this  construction  have  been  used 
and  cost  the  city  by  contract : 

Per.  Sq.  Yd. 

Bottom  4-in.  layer  1-3-7  concrete $0.57 

Top  2-in.  layer   1-2-4  concrete 0.32 

Excavation    o.io 

Total   $099 

This  construction  was  varied  on  other 
streets  for  the  purpose  of  experiment.  In 
one  case  a  4-in.  base  of  1-3-7  stone  con- 
crete was  covered  with  2  ins.  of  1-2-2 
gravel  concrete.  In  other  cases  the  con- 
struction was :  4-in.  base  of  1-3-7  stone 
concrete;  V/z-m.  middle  layer  of  1-2-4 
gravel  concrete  and  Vz-m.  top  layer  of  1-2 
sand  mortar.  All  these  constructions  have 
been  satisfactory:  the  pavement  is  not 
slippery.  The  cost  to  the  city  by  contract 
for  the  three  layer  construction  has  in  two 
cases  been  as  follows : 
Church  St.,  8,000  sq.  yds. :  Per  Sq.  Yd. 

4-in.  base   1-3-7  concrete $0.57 

i.'-^-in.  1-2-4  and  JA-in.  1-2  mixture...  0.32 
Excavation    o.io 

Total    $0.99 


.Albert  and  Wyandotte  Sts., 
400  sq.  yds  :  Per  So.  Yd. 

4-in.   base    1-3-7   concrete $0.66 

i!/-in.   1-2-4  and  Yi-'m.   1-2  mixture...  0.39 
Excavation    o.io 

Total    $1  IS 

The  cost  of  materials  and  rates  of  wages 
were  about  as   follows : 
Portland  cement  f.  o.  b.  cars  Windsor. 

per  bbl $2.05 

River  sand,   e-xcellent  quality,  per  cu. 

yd 1. 15 

River  gravel,  screened,  per  cu.  yd....   1.25 
Crushed  limestone,  J4  to  3    ins.,     per 

ton   1. 15 

Labor,  per  day $175  to  2.00 

At  these  prevailing  prices  the  contractor 
got  a  fair  profit  at  the  contract  price  of 
$1.15;  at  99  cts.,  any  profit  is  questionable, 
according  to  City  Engineer  George  S. 
Hanes,  who  gives  us  the  above  records. 
E.xpansion  joints  are  located  from  20  to  80 
ft.  apart  and  are  filled  with  tar.  Mr. 
Hanes  writes  that  a  large  amount  of  this 
pavement  will  be  built  durins  1908. 

In  a  recent  consular  report  the'U.  S.  con- 
sul at  Birmingham,  England,  describes  a  mo- 
tor-propelled cenal  boat  in  use  on  the  Bir- 
mingham canal.  The  boat  is  of  the  usual 
size  and  has  a  is-h.  p.  two-cylinder  motor, 
using  a  low  grade  of  kerosene,  locally 
called  paraffin.  The  boat  works  with  very 
little  vibration.  It  is  capable  of  carrying 
about  34  tons,  but  is  loaded  to  only  26 
tons,  because  so  many  canals  need  dredg- 
ing. It  has  a  44-gallon  kerosene  reservoir 
over  the  screw  and  carries  in  addition  a 
44-gallon  barrel  of  oil,  and  when  loaded 
easily,  makes  4  miles  an  hour,  which  is 
about  1V2  miles  faster  than  the  horse  or 
mule  propelled  boats.  Even  when  pushed 
to  6  knots  an  hour  it  does  not  w-ash  the 
canal  banks.  The  boat  is  used  for  carry- 
ing timber  from  .Sharpness,  on  the  coast, 
to  Birmingham  and  back,  a  distance  of  150 
miles.  The  cost  of  running  it,  including 
engineer  and  assistant,  works  out  at  three- 
fourths  pence  (1  pence  =  2  cts.)  per  ton 
mile,  the  boat  making  the  trip  to  Sharp- 
ness and  back,  a  distance  of  150  miles,  for 
25  shillings  ($5.08).  The  trip  to  Sharp- 
ness by  canal  includes  a  stretch  of  13  miles 
from  Birmingham  to  Tardabiggee  without 
locks.  In  the  remaining  13  miles  to 
Worcester  there  are  57  locks.  The  journey 
then  involves  30  miles  on  the  Severn  river, 
where  the  boat  is  locked  at  Gloucester  into 
the  Berkeley  ship  canal,  whence  it  goes  to 
Sharpness. 

.Appropriations  aggregating  $23,461,911 
are  desired  by  the  Corps  of  Engineers,  U. 
S.  A.,  for  fortification  work  during  1909. 
This  contemplates  work  in  the  United 
States  proper,  Cuba,  Honolulu,  Porto  Rico 
and  the  Philippines. 


The  Government  of  the  .Argentine  Re- 
public has  recently  authorized  the  E.xccu- 
tive  Department  to  expend  $8,627,000  in 
works  for  enlarging  and  improving  the, 
accommodations  for  merchant  shipping  in 
the  "Darsena  Norte,"  Buenos  .Aires. 
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Earth  and   Rock   Section 


Note:  This  section  is  devoted  to  methods  and  costs  of  exca- 
vating earth  and  rock  and  building  embankments.  It  will 
cover  the  grading  of  roads  and  railroads,  diking  and  canal 
work,  dredging,  building  reservoirs  and  earth  dams,  sewer  and 
water  pipe  trenching,  quarrying,  etc. 


Daily  Report  Card  for  Recording  Drill- 
ing   Work. 

In  our  issues  of  Oct.  2  and  Oct.  23,  we 
gave  some  forms  for  recording  the  daily 
work  done  by  rock  drillers.  These  forms 
were  for  work  on  railroads,  canals,  in  quar- 
ries and  similar  work,  and  for  steam  drills 
or  drilling  done  by  hand.  In  this  article 
we  give  some  forms  meant  for  well  drill- 
ing,  prospecting  arid   deep  hole  blasting. 

These  forms  are  gotten  up  by  the  Cy- 
clone Drill  Co.,  of  Orrville,  Ohio,  and  are 
furnished  to  their  customers  for  keeping 
records  of  drilling  done  by  machines 
bought  of  them.    The  first  blank  illustrated 


REPORT  OF  CYCLONE  DRILL. 


No.. 
For. 


Shift 

^. 190.... 

Number  of  feet  drilled 

Number  of  hours  worked 

Driller hrs.... 

Helper hrs 

From to feet 


Paid  for  coal . . 
Paid  to  move. 


Paid  for  oil . 


.Driller 


Fig..1 — Blank  for  Dally  Report  on 
Drilling. 
(Actual  size   of  blank  is   S   ins.   high  by  3% 
ins.  wide.) 

in  Fig.  J  is  meant  to  record  a  day's  work 
of  well  drilling  or  deep  holes  for  blasting. 
From  it  the  cost  of  drilling  per  foot  can 
be  calculated,  showing  in  detail  the  labor 
cost,  coal  and  oil  and  the  cost  of  moving. 

The  form  shown  in  Fig.  2  is  meant  to 
be  used  for  prospecting  drilling,  especially 
where  a  core  is  taken  for  record.  The 
form  is  printed  on  the  two  sides  of  the 
sheet.  It  gives  a  time  record,  depth  drilled, 
record  of  delays,  materials  and  bits  used, 
expense  account  for  the  day  and  a  record 
of  the  drill  holes  showing  cores  taken  and 
the  depth  and  thickness  of  the  strata 
drilled. 

We  are  advised  that  these  forms  are  be- 
ing used  by  a  large  number  of  contractors, 
who  find  them  very  satisfactory. 


Photographs  and  official  data  represent- 
ing a  summer's  work  of  the  International 
Boundary  Commission  in  ."Maska  are-  re- 
ported to  have  been  lost  by  the  capsizing 
of  a  canoe  in  the  Bradfield   River. 


The  Cost  of  Plants  for  Bank  Revetment 
with  Mattresses  on  the  Missouri 
River  and  Methods  of  River 
Improvement. 
Mr.  W.  R.  De  Witt,  U.  S.  Assistant  En- 
gineer, Sioux  City,  Iowa,  in  charge  of  the 
Missouri  Survey  from  its  moutli  to  Benton, 
Montana,  made  the  following  statement  be- 
fore  the    Inland     Waterways     Commission 
concerning  the  Missouri  River  and  its  im- 
provement, at  the  meeting  of  the  Commis- 
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Date 1905. 

Contract  No Hole  .\o ....  Day  of  Week 

For  Whom 

.Address 

Hole  located  near  or  at 


TIME  RECORD. 


Began  Work        Quit. 


N'.^ME 


Driller, 
Helper, 
Helper, 
Machine, 


Class. 


No 


DRILLING    RECORD. 


Feet 


Depth  last  Report 

.■\mount  drilled  today. 
Present  depth  of  Hole. 


Inches 


RECORDS  OF  DELAYS  OR  DIFFICULTIES. 


MATERIAL  RECORD. 


Kinds  of  Core  Barrel    Length  of  Cutting  Element, 
Used.  I        whether  Barrel  or  Bit. 


jTime    Used    Before 


fi  v; 


Standard.. 

Plain 

Bit 


After. 

If7 


Shot  used  pounds 

Anything  used  in  place  of  shot. 


Fig.   2 — Front  of   Blank  for   Dally   Re- 
pert  on  Prospecting  Drilling. 
(Actual  size  of  blank  is  S%   ins.  by  5%   ins.) 

sion,  held  Oct.  8,  1907.  In  answer  to  the 
question,  "Is  the  Missouri  River  worthy  of 
improvement?"  Mr.  De  Witt  replied,  in 
part,  as  follows : 

About  one-eighth  of  the  entire  population 
of  the  United  States  is  directly  interested 
and  will  be  affected  by  the  decision  of  this 
Commission,  and  I  understand  that  Kansas 
Citv  alone  loses  t-he  sum  of  fourteen  mil- 


lion dollars  annually  on  account  of  the  con- 
gested condition  of  the  railroads  and  the 
present  high  freight  rates.  It  seems  to  me, 
gentlemen,  that  it  is  a  most  worthy  project 
to  relieve  this  situation,  and  that  wc  should 
be  up  and  doing,  realize  its  importance  and 
go  at  it  on  a  large  scale  and  systematically. 

.'Answering  the  first  part  of  the  question, 
it  is  respectfully  stated  that  the  work  could 
be  started  within  24  hours  after  the  order 
is  given,  and  it  is  my  humble  belief  that  in 
one  year  boats  could  run  from  Kansas  City 
to  the  mouth,  in  low  water,  without  touch- 
ing bottom.  ;;nd  that  in  5  years'  time  the 
improvement  would  be  practically  complete, 
though  the  work  would  of  course  have  to 
be  maintained  thereafter. 

You  might  raise  the  question  about  the 
immense  plant  required  to  do  this.  In  re- 
ply it  is  simply  stated  that  one  million  dol- 
lars in   plant   would  suffice  for  the   entire 


EXPENSE  RECORD. 


Paid  Whom. 


For   What.  Amount 


SUPPLIES  NEEDED.— HOW  TO  BE 
SHIPPED.— WHERE. 


RECORD  OF  DRILL  HOLE. 


Kind  of  Strata  Drilled 
Today. 


Thickness 


Ft.       In. 


Depth 


Ft. 


In. 


To  the  Trea.surer:  I  vouch  for  the 
truth  of  this  report. 

Signed 

P.  O.  Address . 


Fig.   3 — Back   of    Blank   for    Daily    Re- 
port on  Prospecting   Drilling. 

work,  and  that  after  the  work  were  com- 
pleted this  plant  could  be  blown  to  atoms 
with  dynamite  and  Kansas  City  would  be 
ahead  of  the  game  just  the  difference  be- 
tween the  .one  million  spent  for  plant  and 
the  fourteen  million  lost  annually  by  not 
having  the  plant  and  doing  the  work  quick- 
l.v. 

In  former  years,  thousands  of  dollars 
have  been  spent  in  experimenting  with  con- 
structing different  kinds  of  plant.  That 
experience  would  be  valuable  now  and  only 
the  simplest  kind  of  plant  should  be  built. 

It  has  been  found  that  a  willow  mat- 
tress can  be  woven  just  as  well  and  just 
as  economically  on  a  raft  costing  $100,  as 
was  woven  in  former  years  on  specially 
constructed  mattress  boats  that  cost  $6,000 
each,  and  so  with  plant  for  other  branches 
of  the  work.  It  is  strongly  recommended 
that  as  much  of  the  money  appropriated  as 
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possible  should  go  directly  into  tlie  work 
and  not  into  building  and  maintaining  ex- 
pensive office  boats  and  other  useless  plant. 
The  plant  required  for  one  construction 
party  would  consist  of  the  following  at 
cost  shown : 

4  barges  (2s'xioo')  at  $2,500  each.  .$10,000 

I  barge  (2o'x8o')   2,000 

I  hydraulic  grader    S,ooo 

I  steam  pile  dris-er S.wo 

I  steam  boat  5.000 

$27,000 

This  outfit,  with  75  men,  would  improve 

two  miles  of  river  per  year,  or  ten  miles  in 

5  years,  and  ten  such  outfits  would  improve 
100  miles  in  5  years,  at  a  plant  cost  of 
$270,000.  It  would  not  be  necessary  to  have 
TO  graders  and  10  pile  drivers  on  any  one 
division,  as  one  party  could  be  building 
pile  dikes,  requiring  the  pile  driver,  while 
another  party  could  be  building  revetment, 
requiring  the  grader  but  no  pile  driver,  so 
that  $270,000  for  plant  for  each  division 
would  be  a  very  liberal  estimate. 

.■\s  to  the  character  of  the  work,  it  is  re- 
spectfully, though  most  urgently,  recom- 
mended, that  the  major  portion  consist  of 
bank  revetment,  only  contracting  the  stream 
by  means  of  pile  dikes  where  it  is  abs6lute- 
ly  necessary  to  confine  the  flow.  It  would 
certainly  be  good  practice  to  maintain  the 
channel  along  a  stretch  of  rock  bluff,  sim- 
ply by  securing  the  soft  bank  opposite  by 
revetment  work,  rather  than  to  force  the 
channel  through  the  center  of  the  valley  by 
builc  ing  pile  dikes  out  from  both  shores, 
and  not  only  good  practice,  but  economy. 

.\nother  method  of  improvement  would 
be  that  of  maintaining  dredges,  to  keep  the 
shallow  crossings  cut  out.  but  I  believe  you 
will  all  agree  with  me  that,  over  such  a 
long  stretch  of  river,  it  would  be  economy 
to  remove  the  cause  rather  than  to  con- 
stantly spend  money  to  work  on  the  effects. 
The  cost  of  this  dredge  work  would  be 
many  times  the  interest  on  the  cost  of  im- 
provement plus  that  of  maintenance,  and 
some  of  the  results  of  making  the  banks 
stable  would  not  be  obtained  by  the  dredge 
work,  such  as  reducing  flood  height  and 
preventing  the  enormous  quantities  of  sand 
from  pouring  into  the  Mississippi  River 
daily. 

The  method  of  improvement  recommend- 
ed, that  of  revetting  the  cavinj  banks  is  no 
experiment,  though  it  has  never  been  done 
systematically  and  on  continuous  reaches  of 
the  river.  This  work  properly  constructed 
will  stand  for  20  years  with  little  or  no  ex- 
penditure for  maintenance ;  the  bank  below 
water  is  permanently  protected  against 
scour  by  the  willow  mattress  and  a  little 
new  rock  placed  occasionally  on  the  upper 
bank  will  maintain  that  part  of  the  work. 

To  revet  all  caving  banks  and  contract 
the  channel  where  necessary  would  cost 
b\it  $50,000  per  mile,  the  cost  of  a  single 
track  railroad  including  its  terminals,  and 
yet  one  boat  on  the  river  will  carry  a  whole 
train  load  of  freight  and  at  less  cost. 
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.Nature  has  indicated  the  proper  method 
01  improvement  by  furnishing  in  every  in- 
stance a  rock  bluff  on  one  side  of  the  river, 
where  the  rock  required  can  be  procured, 
and  on  the  other  side  immense  quantities 
of  willow  brush.  These  two  materials,  with 
a  little  wire  to  strengthen  the  mattresses 
while  being  sunk  to  the  bed  of  the  river, 
are  all  that  are  required  in  revetment  con- 
struction, so  that  the  major  portion  of  the 
money  expended  would  be  for  labor,  in  pro- 
curing the  materials  right  along  the  river 
hanks  and  then  putting  these  materials  to- 
gether at  the  site  of  the  work.  The  rock  is 
inexhaustible,  and  while  the  present. supply 
of  willows  is  being  exhausted,  a  new 
growth  could  be  matured,  it  requiring  only 
about  three  years  for  the  willow  brush  to 
grow  to  a  serviceable  size. 
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bearings  are  protected  from  dust  and  grit, 
and  arc  lubricated  by  grease  cups. 

The  tub,  being  low,  allows  of  rapid  load- 
ing by  men  with  shovels.  By  rows  of 
riVets  at  various  heights  in  the  tub  it  is 
easy  to  measure  proportions  of  cbncrete  of 
six  different  mixtures,  those  most  common- 
ly used.  The  tubs  can  be  loaded  at  stock 
piles,  wheeled  to  the  hoisting  machine,  and 
raised  by  power  to  the  charging  chute. 

The  cut  in  Fig.  .3  shows  this  process. 
The  power  for  the  hoist  is  obtained  from 
the   engine   on   the   concrete    mixer       If   a 


A  Wheelbarrow   Bucket  for   Handling 

Concrete,  Earth  and  Other 

Materials. 

In  charging  concrete  mixers  the  mate- 
rials must  be  measured  accurately  and 
must  usually  be  hoisted  so  as  to  be  dumped 
into  the  mixing  machine.  The  Bergen 
Point  Iron  Works  of  149  Broadway.  New 
York,  have  adapted  their  wheelbarrow- 
bucket  for  this  purpose. 

Figures  t  and  2  illustrate  this  bucket. 
The  central  stem,  by  which  the  bucket  is 
hoisted,  has  in  it  a  wheel  placed  just  for- 
ward of  the  center  of  gravity  of  the  tub.  so 
that,  with  handles  attached  to  it.  the  tub 
becomes  a  wheelbarrow.     The  manufactur- 


Fig.  1. 

power  cutoff  is  arranged  on  the  mixer,  the 
same  horse  power  needed  to  revolve  the 
mixer  can  be  used  to  hoist  the  material* 
while  the   mixer  is  dumping.     If  it  is  de- 


Fig.    2 — Showing    Bucket    Used    as    Wheelbarrow. 


ers  state  that  a  load  of  from  700  to  800  lbs. 
can  be  readily  handled  by  a  man  on  a 
smooth,  level  floor  or  on  a  track  (see  Fig. 
I )  that  is  level  or  has  a  light  upward  grade 
for  the  load.  The  handles  can  be  detached 
quickly  and  the  bucket  hoisted  by  attaching 
a  line  to  the  central  stem.     The  wheel  and 


sired  to  hoist  the  material  while  the  mixer 
is  revolving,  a  larger  engine  must  be  in- 
stalled on  the  mixer. 

The  pull  on  the  single  line  carries  the 
tub  into  the  mouth  of  the  chute  and  tips  it 
so  as  to  discharge  the  load.  Slacking  the 
line  rights  the  bucket.     The  mechanical  ar- 


November  20,  1907. 
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rangements  are  such  that  no  damage  can 
result  from  overhoisting,  so  that  extreme 
delicacy  or  skill  on  the  part  of  the  operator 
is  not  necessary.  The  chute  of  the  dump- 
ing machine  has  a  self  locking  gate  so  that 
it  will  act  as  a  charging  hopper.  It  is 
mounted  on  wheels  and  can  be  moved  as 
easily  as  the  mixer. 

It  is  evident  that  in  connection  with  the 
dumping  chute,  this  bucket  can  be  used  for 


miner  returned,  set  up  the  drills  and  start- 
ed drilling  while  the  rest  of  the  rock  was 
being  removed.  The  rock  had  to  be 
trammed  500  to  800  ft.  On  the  Cinderella 
Deep  the  quartzites,  forming  the  hanging 
wall  of  the  blanket  reef,  are  very  hard. 
The  reef  itself  is  of  moderate  hardness  and 
the  dark  quartzites  or  quartzose  slates  un- 
der the  reef  are  usually  fairly  soft.  The 
illustration  shows  a  normal  face  bored  out 


Fig.   3 — Showing    Method    of    Raising   Bucket  to  Charging  Chute. 


handling  coal  sand,  gravel,  stone,  concrete, 
earth  and  other  materials  that  will  dump 
by  gravity.  The  bucket  could  be  used  in 
digging  trenches  and  small  tunnels  for 
sewers.  A  track  could  be  laid  in  the  tun- 
nel, and  the  tub  wheeled  by  hand  to  a  shaft 
where  it  would  be  hoisted  and  dumped. 
These  tubs  can  also  be  transported  by  chain 
conveyors.  They  are  made  in  three  sizes, 
with  a  capacity  of  about  5.  9  and  20  cu.  ft. 
The  catalog  of  the  company  gives  addition- 
al information. 


Method  of  Drilling  in  Cinderella  Mine, 
Transvaal. 

In  the  Sept.  28.  1907.  isbue  of  the  Engi- 
neering and  Mining  Journal,  Edgar 
Nichols,  mining  engineer,  Brakpan,  Trans- 
vaal, gives  a  description  of  drilling  hole.^ 
with  a  bar  upon  which  is  operated  three 
drills.  We  abstract  the  following  from  his 
article: 

In  the  Cinderella  Deep  mine  in  th.; 
Transvaal  the  system  of  using  three  ma- 
chines rigged  on  one  bar,  in  pushing  for- 
ward an  ordinary  "x5-ft.  drift,  was  intro- 
duced by  Manager  Girdler  Browne.  The 
use  of  this  method  established  a  record  on 
the  Rand  for  rapid  driving,  and  this  was 
performed  at  a  depth  of  over  4,000  ft.  from 
the  surface.  The  advance  was  225  ft.  in  a 
month'  of  31  working  days.  Three  men 
with  five  or  six  natives  and  sometimes  a 
white  assistant  worked  in  8-hour  shifts. 
Compressed  air  was  freely  used  for  blow- 
ing out  the  smoke  and  the  rock  was  wetted 
after  a  blast.  As  soon  as  the  rock  was  suf- 
ficiently shoveled  back  from   the   face   the 


with  15  holes.  The  bore,  which  is  usually 
a  "double-jack"  bar,  is  rigged  as  securely 
as  possible  about  4  ft.  from  the  face.  One 
arm  is  rigged,  as  shown,  to  put  in  a  flat 
hole  in  the  hanging  wall ;  another  is  fixed 
directly  below  this  to  bore  the  roof  hole  on 
the  other  side  of  the  drive.  Safety  clamps 
are  put  on  under  these  two  arms  and  also 
under  the  bottom  arms.  The  third  arm  is 
rigged  lower  down  to  bore  the  top  hole  of 
a  three-hole  cut.  This  is  generally  put  in 
to  take  advantage  of  the  contact  between 
reef  and  foot  wall.     The  two  dry  holes  and 


No.  3  machine  drills  holes  3,  6,  9,  12,  14,  15. 
Though  No.  I  machine  has  only  four 
holes  to  drill,  the  flat  hole  in  the  hanging 
wall  takes  so  long  that  it  is  not  finished 
much  before  the  others ;  the  No.  2  ma- 
chine has  all  water  holes  to  bore  and 
should  be  rigged  under  the  arm,  drilling 
the  lifter  holes  14  and  15  before  No.  2  ma- 
chine comes  down  to  drill  hole  2.  No.  2 
machine  has  hole  13  to  drill  after  No.  I 
has  drilled  hole  10.  If  possible  No.  i  ma- 
chine is  not  given  more  to  do  after  it  has 
bored  hole  10,  as  it  is  almost  impossible  to 
work  with  all  the  arm>  low  down  on  bar. 
Very  often  when  the  foot  wall  ground  is 
soft  No.  3  finishes  first  and  it  can  then  be 
used  to  collar  holes  for  the  other  ma- 
chines. In  the  same  way  Nos.  i  and  2  ma- 
chines can  cross-collar  difficult  holes  for 
each  other.  About  four  i^-in.  sticks  of 
blasting  gelatin  are  placed  in  each  cut  hole 
and  from  five  to  six  in  the  other  holes. 
The  cut  is  blasted  first,  then  the  easers, 
then  the  shoulder  and  knee  holes,  then  the 
back  holes,  and  lastly  the  lifters.  No.  8 
hole  is  _run  in  under  the  contact  of  reef 
and  foot  wall  to  prevent  any  lump  being 
left  on  the  side  of  the  drift.  The  drift  is 
run  at  a  grade  of  one  in  150  to  200  and  has 
a  single  track  with  sidings  every  few  hun- 
dred feet.  It  is  considered  quicker  to  run 
the  drive  5x7  ft.,  as  shown,  and  to  use  a 
single  track  only,  than  to  take  the  drive 
out  full  width  for  a  double  track  and  to 
rig  four  machines.  For  a  long  drive  the 
drift  is  squared  off  by  hand  labor  to  allow 
of  a  ventilating  pipe  being  laid  along  the 
track.  Before  the  regular  work  of  stoping 
is  started  the  drive  is  widened  out  and 
double  tracks  are  put  in. 


.\ccording  to  the  final  report  of  the  State 
Board  of  Equalization  the  total  assessed 
value  of  taxable  property  in  the  State  of 
Illinois   for  the  year  1907  is  $1,252,068,631. 


Sketch    Showing    Method    of    Drilling    with    Three    Drills    Rigged    on  One    Bar. 


the  cut  hole  are  first  slated  and  then  the 
holes  of  the  face  are  bored  in  the  rotation 
shown  by  the  numbers  on  the  drawing. 
The  top  machines  drill  the  shoulder  holes. 
No.  4  and  5,  without  altering  the  arms. 

No.    I    machine   drills   holes    i,  4,   7.    10. 
No.  2  machine  drills  holes  2,  5,  8,   11,   13. 


Ihe  amount  is  an  increase  of  $125401,974 
over  the  aggregate  assessed  value  as  fixed 
one  year  ago.  The  foregoing  assessment 
being  based  upon  one-fifth  of  the  actual 
value  of  all  classes  of  property,  the  result 
establishes  the  aggregate  value  of  taxable 
property  in  the  state  at  $6,260,343,155. 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost 
articles  on  construction  work  not  properly  comin); 
under  any  of  the  preceding  classifications. 


Object    Lesson    Roads    Built    by    the 

Government  and  Their   Cost. 

In  the  year  book  of  the  Departmejit  of 

Agriculture,  Mr.   L.  W.   Page,   director  of 

the  office  of  Public  Roads,  has  a  paper  on 


the  office  is  to  investigate  systems  of  road 
construction  and  maintenance  and  to  spread 
information  on  the  subject  of  road  build- 
ing. For  this  purpose  a  corps  of  highway 
engineers,    expert    road    foremen,    machin- 


Tablb  I. — Data  in  kblatiun  to  object  lesson  roads  constructed  in  1904-5. 


Place. 


Femandina.  Fla. 
Pensacola.  Fla..  . 


Material  used. 


Kind. 


Jackson\nlle,  Fla 

Neosho.  Mo 

Beaumont,  Tex 

Tallahassee.  Fla 

Pensacola.  Fla 

Gainesville.  Fla 

Shreveport,  La 

Walla  Walla.  Wash... 
Bellinpham.  Wash.. .  . 

De  Kaib.  Ill 

Gainesville.  Fla 

Springfield.  Mo 

Arkansas  City,  Kans . 
Chagrin  Falls,  Ohio... 


Columbus.  Ohio. . 
Lebanon.  Mo. . .  . 
Clarksdale,  Miss. 


Shells 

Granite  and  trap., 


Mari 

Novaculite 

Clam  shells 

Sand  -  clay 

Sand  -  clay 

Flint 

Gravel 

Trap 

Granite 

Limestone 

Sand  -  clay 

Novaculite 

Limestone 

Sandstone   and 

granite , 

Bricks  and  granite. 

Novaculite , 

Burnt  clay 


Source  and  trans- 
portation. 


Local 

Ballast   from    Ger- 
many  

By  rail  250  miles..  , 

Local 

By  boat  28  miles.. . 

Local 

Local 

By  wagon  6  miles. . 

By  rail  32  miles 

By  rail  13  miles..  .  . 
By  rail  30  miles..  .  . 
By  rail  100  miles..  . 

Local 

By  wagon  2J  miles 
Local 


Dimensions 
of  road. 


Local. . . . 
Local. .  .  . 
Local. . .  . 
On  road. 


Ft. 
1,199 

506 
5.280 
2.640 
3,154 

4.4S0 
1.800 
265 
3,306 
2.048 
2.050 
4.510 
5.280 
1.310 
3.615 

2,400 
835 

2.950 
300 


Cost. 


Per 
square 
yard. 


/«. 
6 

6 

6 

? 

7i 

8 

8 

8 

8 

8 

8 


$0,348 

.429 
.592 
.434 
1.019 
.055 
.140 
.278 
.334 
.415 
.785 
.985 
.107 
.335 
.396 


Rate  per 
mile. 


t  4.899.84 

8,053.76 

5,211.03 

o3.055.36 

69,565.01 

516.27 

cl. 232.00 

11,416.53 

3,135.15 

4,382.40 

6.908.00 

6,934.40 

881.25 

3.144.53 

3,252.48 


.800!  4,693.33 
.976  dl0,306.56 
.335  cl.76S.80 
.2101    ;l, 478.40 


o  >. 


$1.00 

1.25 
1.25 
1.00 


1.00 

i!66 
1.00 

1.50 
2  00 
1.75 
1.00 
1.00 
1.50 

1.50 
1.50 
1.00 
1.25 


o  Includes  $408.25  for  culverts,  fc  City  and  county  prisoners  used  for  labor;  cost  was  for  material 
only,  at  $2. 15  per  cubic  yard,  c  Convict  labor  used,  d  Bricks  from  burned  buildings  were  crushed  and  rolled 
for  foundation:  bowlders  from  fields  were  crushed  and  used  for  surfacing,  e  Novaculite  from  fields  was  used. 
/  This  was  an  experimental  road. 


the  work  of  his  office  from  its  inception  in 

1893. 

Aided  by  appropriations  of  Congress,  the 
office  of  Public  Roads  has  been  able  to 
build  object  lesson  roads  in  various  sec- 
tions of  the  country.     The  primary  idea  of 


ery  operators  for  field  duty,  chemists,  geol- 
ogists and  other  experts,  are  maintained. 

When  a  county  or  community  desires  to 
improve  its  roads,  application  can  be  made 
to  the  office  of  Public  Roads.  The  appli- 
cants must  provide :     Right  of  way,  all  ma- 


terials, common  labor,  teams  and  fuel, 
while  the  office  furnishes  engineering  ad- 
vice, surveys,  estimates,  expert  supervision 
and  road  machinery.  Also  all  materials 
used  in  construction  are  tested  by  the  of- 
fice. Owing  to  the  large  number  of  ap- 
plications, it  is  never  possible  to  comply 
with  all  requests  for  assistance  in  con- 
struction, but  consideration  is  given  to 
priority  and  to  sections  of  the  country 
that  have  had  the  least  percentage  of  help 
so  far  as  the  location  of  the  construction 
outfits  will  permit. 

.Advice  as  to  less  costly  methods  of  con- 
struction, the  use  of  local  materials,  and 
the  testing  of  stone,  gravel,  brick  and 
other  materials,  can  always  be  obtained  by 
following  the  rules  of  the  office. 

These  object  lesson  roads,  the  first  of  ' 
'which  was  built  at  the  Cotton  States  Ex- 
position in  Atlanta,  Ga..  in  1805.  have  had 
a  wonderfully  beneficent  effect  in  arousing 
the  interest  of  the  general  public  to  road 
improvement.  Communities  that  had 
never  before  had  anything  but  muddy 
roads,  have  issued  road  bonds,  after  see- 
ing an  object  lesson  road  constructed,  and 
have  spent  thousands  of  dollars  in  road 
building  and  maintenance. 

Naturally,  the  cost  of  this  work  varies 
exceedingly,  but  the  cost  per  square  yard 
gives  a  unit  as  a  basis  of  comparison. 
Tables  Nos.  I  and  II  show  the  recent  work 
done  by  the  Office  of  Public  Roads,  each 
table  giving  the  essential  details.  The  ac- 
companying blank  is  used  by  the  office  for 
daily  reports  of  work  on  the  object  les- 
son roads. 


In    1904    there   were   2,151.570    miles    of 
public  road  in  the  United   States. 


At   the   end   of   1904   Texas    had    121,409 
miles  of  public  roads. 


Germany  has  expended  $150,000,000  dur- 
ing the  past  20  years  on  the  construction 
of  canals  and  deepening  river  channels. 


Table  IL— Data 

IN   RELATION  TO  OBJECT-LESSON  ROADS  CONSTRUCTED  IN    1905-6 

Materials  used. 

Dimensions  of  road. 

Cost. 

Cost  of 

labor  and  teams. 

per  day. 

Place. 

Kind. 

Miles 

from 

source. 

Length. 

Width. 

Depth. 

Area 
surfaced. 

Total  cost. 

Per 

square 
yard. 

1 
Rate  per  mile. 

Men. 

Teams. 

Coshocton,  Ohio 

Gravel,  sand,  and  limestone.  .  . 

1.38 

.80 

Local 

Local 

Local 

2.00 

.50 

2.25 

■   .75 

.50 

5.00 

175.00 

2.60 

2.00 

.20 

Local 

Local 

Local 

.20 

Feet. 
4.335 
3,900 
5,253 
3,700 
1,338 

}   3,334 

1,469 

600 

4,446 

}   5,500 

1,970 
1,602 
5,900 
600 
800 
2,700 
2,047 

Feel. 
9-15 
a  15 

16 

14 

14 

12 

27.4 

14 

12 

12-14 

18-24 

32-40 

20 

16 

l5 

15-18 

Inches. 
10 
10 

6 

8 

6 

7 

6 
6 
6 

6 

6 
8 
6 
6 
3 
6 
6 

Sg.  yds. 
5,891 
6.623 
9.339 
5.756 
2,081 

4.445 

4,478 

982 

5,928 

7,684 

4,473 
6,893 
13.111 
1,066.6 
1.066.6 
4.200 
4.783 

$2,820.29 

9,416.07 
5.094.28 
3,229.16 
2,438.50 
2,968.99 
4,398.57 
383.50 
2,465.53 

2,677.06 

496.00 

1,671.42 

440.35 

31.45 

28.86 

375.50 

A2.629.S1 

$0.48 

1.42 
.54 
.561 

1.17 
.668 
.981 
.39 
.41 

,35 

.11 

.242 

.033 

.03 

.027 

.09 

.56 

If  $  2,534.00 

\  to  4.224.15 

612.496.00 

5,120.44 

4,607.67 

9,600.00 

4,702.02 

1:15,711.70 

3,200.00 

2,886.40 

f        2,46000 

\  to  2,874.00 

1.419.73 

5.494.37 

378.18 

276.92 

190.00 

739.13 

5.913.60 

1   $1.60 

1.50 
1.50 
1.50 
2.50 
1.50 
1.50 
1.25 
.75 

}      1.00 

d.75 

.75 

.80 

gl.OO 

$  3.50 

Columbia,  Mo 

Limestone . . . : 

3  00 

3  00 

Pullman.  Wash 

Basalt 

3  00 

Texarkana,  Ark 

fChcrt 

4  50 

Gravel 

3  50 

San  Antonio,  Tex 

Limestone .    ... 

3  00 

Lafayette.  La 

Snow  Hill.  Ala 

Clam  and  Oyster  shells 

3.00 
2  25 

/Limestone 

3.50 

\Chert  and  slaK 

Abbex-ille.  S.  C 

«2.50 

Union,  S.  C 

Granite 

f2  50 

Ken^isville,  S.  C 

Sand  -  clay 

2  25 

Kinston,  N.  C 

2.50 

Newbcm,  N.  C 

Sand  -  clay 

Washinirton.  N.  C 

I. do 
1.50 

2.50 

Mount  Weather,  Va 

Hornblende-schist 

3.50 

a  Including  curb  10  in.  wide  and  12  in.  deep,  built  to  protect  road  from  floods,  b  Cost  more  than  usual,  on  account  of  curb,  extra  depth  of  material,  and  other 
extras;  road  entirely  submerged  by  floods  for  seven  days  during  construction,  c  A  great  deal  of  rain  and  very  hot  weather  prevailed,  which  made  it  expensive  to 
prepare  to  subgradc  of  "black  gumbo"  soil;  this  work  was  located  on  a  city  street,  but  the  cost  of  curbs,  together  with  the  cost  of  lowering  water  and  gas  mains 
and  making  sewer  connections,  has  been  omitted, so  that  the  cost  may  be  compared  with  the  cost  of  country  roads,  d  ConWct  labor  used;  price  paid  for  subsistence 
was  $0.30  per  day.  e  Traction  engine  used  for  hauling  surfacing  material:  cost  per  day.  $5.50.  /  Traction  engine  u^ed  for  hauling  stone;  cost  per  day  $5.00.  g  Twenty- 
three  convicts  were  employed  on  this  work,  at  $0.75  per  day.  h  Cost  of  curt«,catch-basins,  and  brick-paved  gutters  has  been  omitted,  in  order  that  the  cost  may 
be  compared  with  that  of  country  roads. 
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Report  of  Advisory  Board  of  Engineers 
on  the  Ashokan  Reservoir 
Contract. 
On  November  12  Mayor  McClellan  of 
New  York  City  made  public  the  findings  of 
the  experts  on  the  awarding  of  the  Asho- 
kan Reservoir  contract  to  other  than  the 
lowest  bidder,  together  with  a  report  sent 
to  him  by  Commissioners  of  Accounts 
Mitchel  and  Gaynor.  The  Mayor  directed 
the  Commissioners  to  make  an  investiga- 
tion two  months  ago.  Their  engineer.  Ot- 
to H.  Klein,  worked  on  it  several  weeks, 
reporting  that  he  had  gone  far  enough  to 
convince  him  that  the  entire  matter  should 


such  as  to  permit  him  to  e.xecute  the  con- 
tract satisfactorily;  whether  the  bid  of 
MacArthur  Brothers  and  the  Winston 
Company  was  fair  or  excessive ;  what  ac- 
tion the  commission  should  have  taken, 
and  whether  Chief  Engineer  Waldo 
Smith's  estimate  of  the  cost  of  the  work 
was  correct. 

The  bid  of  the  John  Peirce  Co.  was  $10,- 
3I5-3SO.  and  was  rejected  as  being  too  low, 
the  contract  being  awarded  to  Mac.\rtiuir 
Bros.  Co.  and  Winston  &  Co.,  at  their  bid 
of  $12,669,775. 

"This  board  of  advising  engineers," 
writes  the  Mayor's  experts,  "is  unanimous 
in  its  belief  that  the  contract  should   have 


United  States  Department  op  Agriculture, 
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Daily  report  of  work  on  Object- Lesson  road  at Date: 

Weather: Length  of  working  day: hours.     Signature: 

Force  Employed. 

Work  Done. 

Total 

in 
hours 

or 
days. 

Pay 

per 
hour 

or 
day. 

Total. 

Earth  excava- 
tion   

Subgrade 

shaped 

First  course 

■     placed 

:  Second  course 
placed 

. .   cu.  yds. 
. .  .sq.  yds. 
. .  .sq.  yds . 
.  .  .sn.  vdR  _ 

Sta.  .to  Sta. . 
Sta.  .to Sta. . 
Sta.  .to  Sta.  . 
Sta   .  to  Sta .  . 
Sta.  .to  Sta.  . 
Sta.  .to  Sta.  . 

i  Surface  course 

Teams  . 

placed 

Road    surface 

completed.. . 
Material 

.  .  .sq.  yds  . 
.  .  .sq.  yds. 

Teams 

Engine  and 
engineer. . . 

Hauling      To  crusher 
surfacing 

Materials  Used,  Paid  for  by  Unit 
Measure. 

Loading       surfacing 

.  Quantity. 

Price. 

Total. 

Spreading  surfacing 

Steam  or  horse  roller. 

masonry 

'Fuel  for 

i    crusher 

Fuel  for 
roller 

Drain    pipe, 
'     sizes 

Total 

Total . . . 

1 

i 

Form  Used  by  U.  S.  Office  of  Public   Roads  for  Daily   Report  on   Ob- 
ject Lesson  Roads. 

(Blank  is  10^2   ins.   high  by  ^   ins.   wide.) 


be  probed.  At  his  suggestion  the  three  ex- 
perts were  employed,  and  they  began  their 
work  about  three  weeks  ago. 

This  advisory  board  of  engineers  con- 
sisted of  Colonel  Thomas  W.  Symons,  Eng. 
Corps  U.  S.  Army  and  member  of  Advis- 
ory Board  on  the  Xew  York  State  Barge 
Canal ;  Halbert  P.  Gillette,  managing  edi- 
tor Engineering-Contr.\ctin'g;  Daniel  J. 
Hauer,  associate- editor  Exgineering-Con- 
TR.4CTING;  Otto  H.  Klein,  engineer  Com- 
missioners of  Accounts. 

This  board  was  directed  by  Commission- 
ers Mitchel  and  Gaynor  to  confine  their  in- 
quiry to  these  points : 

Whether    the    bid    of    John    Peirce    was 


been  awarded  to  the  John  Peirce  Company 
at  its  bid  of  $10,315,350,  as  it  believes  after 
a  careful  study  of  it,  that  this  bid  was  well 
considered  and  fairly  well  balanced  and 
would  have  covered  the  cost  of  the  work, 
allowed  for  its  vigorous  prosecution  and 
permitted  a  fair  margin  of  profit,  if  the 
work  were  carried  on  with  proper  plans, 
methods  and  administrative  skill. 

"In  the  Board  of  Advising  Engineers' 
opinion  the  prices  named  in  the  bid  of  the 
John  Peirce  Co.  for  excavation  and  em- 
bankment are  not  too  low  to  enable  ef- 
ficient work  to  be  done  at  a  profit :  and, 
that  even  if  the  contractors  were  doing  this 
work    at    no    profit    or    at    a    loss    the    en- 


gineering department  could  be  safely  de- 
pended on  to  see  that  the  work  was  done 
properly  and  well.  So  to  this  question,  the 
Board  of  Advising  Engineers  begs  to  say 
that  in  its  opinion  the  risk  mentioned  in 
the  question  could  have  been  safely  taken 
by  the  city." 

Mayor  McClellan  has  ordered  a  public 
investigation  to  be  made  of  the  awarding 
of  this  contract  during  the  week  of  No- 
vember 18,  when  the  Board  of  Water 
Supply  and  their  engineers  will  be  given  an 
opportunity  to  make  public  their  position 
in  the  matter. 


The  Spike  Strut  Rail  Fastener. 

With  the  increasing  weight  of  railroad 
rolling  stock  and  the  remarkable  increase  of 
traflic,  comes  a  demand  for  better  methods 
of  holding  the  rail  rigidly  to  the  tie,  both 
on  curves  and  straight  track.  In  many  in- 
stances this  has  been  atteinpted  by  "double 
spiking."  That  is,  instead  of  driving  only 
one  spike  each  side  of  the  rail  in  each  tie, 
two  are  driven.  With  nothing  to  lock  the 
spike  and  hold  it  there,  this  method  has  not 
always  been  successful,  especially  witu  ties 
of  some  of  the  softer  woods.     To  hold  the 


rail  fast  to  the  tie,  the  "spike  strut''  has 
been  invented.  This  arrangement  is  shown 
in  the  accompanying  figure. 

It  consists  of  a  special  spike  or  strut 
beveled  on  the  point,  so  it  will  assume  the 
position  shown  when  driven.  The  track 
spike  is  locked  in  a  slot  in  the  strut  which 
holds  it,  and  binds  it  against  the  rail.  The 
strut  is  first  driven  a  little  way  from  the 
bottom  flange  of  the  rail  and  left  standing 
above  the  tie  an  inch  or  more.  Then  the 
spike  is  driven  down  in  between  the  rail 
and  the  strut,  and  in  driving  the  spike 
home  the  strut  is  taken  with  it.  This  de- 
vice is  manufactured  by  the  Maryland 
Railway  Supply  Co.,  Continental  Bldg.,  Bal- 
timore, Md. 


The  Sinola  &  Sonora  Irrigation  Co.,  of 
Mexico,  has  completed  its  canal  which 
will  conduct  water  from  the  Yaqni  River 
to  irrigate  nearly  500,000  acres  of  land.  The 
canal  is  40  miles  long,  54  ft.  across  the 
top,  35  ft.  across  the  bottom  and  carries  a 
volume  of  water  9  ft.  in  depth.  In  passing 
from  the  level  of  the  river  bed  to  the 
level  of  the  lands  covered,  the  canal  trav- 
erses a  tunnel  cut  in  rock  a  distance  of 
several   hundred   feet. 
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Methods  and  Costs;  Some  Old;  Some 
New. 
Cost  of  Ornamental  Terra  Cotta 
Work. — In  tin-  cunstruction  of  the  new 
U.  S.  Government  printing  oftice  at 
Washington,  completed  in  1903,  19,100 
cu.  ft.  or  585  tons  of  ornamental  terra 
cotta  was  used.  All  of  the  ornamental 
terra  cotta  was  filled  solid  with  concrete 
and  where  it  projected  considerably,  as 
in  the  main  cornice,  it  was  thoroughly 
tied  back  with  steel  anchors.  The  or- 
namental terra  cotta  used  was  built  up 
of  relatively  thin  webs,  like  hollow  tiles, 
except  that  it  was  built  up  by  hand  in- 
stead of  by  being  forced  through  a  die. 
The  total  cost  of  the  work  was  as  fol- 
lows; the  price  given  for  materials,  how- 
ever, does  not  include  brick  or  concrete 
filling: 

Per  cu.  ft.  Per  ton. 

Handling     $0.0332        $1.0881 

Setting    1301  4.2513 

Cement,  etc 0243  .7944 

Anchors,   etc 0245  .8010 

Total  cost  of  setting.$0.2121         $6.9348 
Average   price   for   ma- 
terials       1.5300        50.0000 

Grand  total    $1.7421       $56.9348 

Some  of  the  wages  paid  per  8-hour 
day  during  the  construction  of  the  build- 
ing were  as  follows:  Laborers,  $1.50; 
brick  layers,  $4  to  $450. 

Moving  a  Bridge. — The  following 
method  of  moving  the  superstructure  of 
a  new  bridge  into  place  on  its  substruc- 
ture was  employed  by  the  Youngstown 
Construction  Co.,  of  New  York.  The 
bridge  was  a  ballast  top  plate  girder 
bridge  of  two  spans  of  50  ft.  each  and 
weighed  with  ballast  top  nearly  1,200 
tons.  It  was  erected  at  Newark,  O.,  for 
the  Baltimore  &  Ohio  R.  R.,  to  replace 
an  old  structure  weighing  about  300  tons. 
The  new  bridge  was  built  on  falsework 
parallel  to  the  old  structure.  About  75 
yards  distant  and  almost  parallel  with 
the  B.  &  O.  R.  R.  bridge  was  a  bridge 
of  the  Pennsylvania  R.  R.  having  mass- 
ive piers,  and  to  these  piers  were  at- 
tached blocks  and  lines  for  moving  the 
new  bridge  into  place.  Four  lines  were 
used,  one  for  each  end  of  each  span, 
the  lines  being  carried  to  the  spools  of 
two  hoisting  engines.  Between  the  new 
and  the  old  structure  pieces  of  wood 
were  placed  so  that  the  new  bridge  as 
it  moved  would  push  the  old  one  out  on 
falsework  provided  to  receive  it.  Both 
bridges  rolled  on  steel  rollers  which 
turned  between  steel  rails.  The  bridge 
was  moved  into  position  in  three  min- 
utes. The  work  was  done  under  the 
supervision  of  Harry  A.  Moore,  Superin- 
tendent of  Construction.  For  the  above 
information  we  are  indebted  to  E.  S. 
Holloway.  Newark.   O. 

Straightening  a  Chimney. — The  foun- 
dation of  a  brick  chimney,  84  ft.  high 
and    weighing   about     140    tons,   settled, 


throwing  the  top  of  the  chimney  about  3 
ft.  out  of  plumb.  The  chimney  was 
about  8  ft.  square  at  the  base  and  was 
bonded  to  the  brick  wall  of  a  power 
house.  The  base  of  the  chimney  rested 
on  a  lo-ft.  square  rubble  masonry  foun- 
dation, carried  down  8  ft.  to  soft  blue 
clay.  To  straighten  the  chimney  and 
prevent  future  settlement  it  was  decided 
to  lift  the  outer  edge  and  to  permanently 
transfer  part  of  the  weight  to  new  pile 
foundations.  Accordingly  a  row  of  five 
piles  were  driven,  inside  the  building, 
across  the  base  of  the  chimney,  the  lim- 
ited space  necessitating  the  use  of  a 
hammer  guided  by  special  8-in.  leads 
braced  to  the  power  house  boilers  and 
the  wall.  A  similar  row  of  piles  was 
driven  on  the  opposite  side  of  the  chim- 
nej',  and  both  rows  capped  with  hard 
pine  timbers  about  2J^  ft.  below  the 
ground  level.  Four  20-in.  I  beams  14  ft. 
long  were  inserted  in  holes  cut  through 
the  boiler  room  and  the  opposite  side 
of  the  wall,  care  being  taken  that  the 
two  middle  beams  should  support  the 
separate  lining  of  the  chimney.  These 
I-beams  supported  on  their  upper  flanges 
pairs  of  old  steel  rails  in  the  thicknesses 
of  the  wall.  A  temporary  distributing 
beam  was  carefully  imbedded  in  a  recess 
cut  in  the  old  masonry  foundation  and 
the  I-beams  brought  to  a  bearing  on  it. 
The  opposite  ends  of  the  I-beams  rested 
on  another  temporary  beam,  which  was 
supported  by  jackscrews  set  on  the  cap- 
ping of  the  outer  row  of  piles.  By  means 
of  these  jacks  the  outer  edge  of  the 
chimney  was  raised  until  it  was  plumb. 
Mortar  was  then  rammed  into  the  space 
between  the  top  of  the  old  rubble  foun- 
dation and  the  brickwork,  grouted  and 
allowed  to  set  for  two  days.  The  tem- 
porary beams  and  the  jacks  were  re- 
moved and  the  trenches  over  the  pile 
tops  filled  with  concrete  in  which  old 
steel  rails  were  bedded  parallel  to  the 
power  house  wall  for  bearings  for  the 
steel  I-beams  which  were  left  in  the 
chimney. 

Excavating  Under  a  Conduit. — In  the 
construction  of  a  building  foundation, 
the  general  excavation  was  carried  down 
to  a  depth  of  about  10  ft.,  while  the 
main  foundation  trenches  were  carried 
down  to  a  depth  of  20  to  24  ft.  The 
excavation  was  carried  on  in  a  very 
loose,  friable  material,  full  of  water,  and 
absolutely  lacking  in  stability,  when  free 
to  escape  laterally.  On  one  side  of  .the 
site  was  a  conduit,  semi-circular  in  sec- 
tion with  a  radius  of  about  3  ft.,  used 
in  carrying  steam  pipes  and  cables.  The 
conduit  was  in  a  street  where  there  was 
heavy  traffic  and  its  highest  part  was 
about  IS  ins.  below  the  street  level.  It 
was  necessary  to  carry  the  foundation 
trenches  down  about  16  ft.  underneath 
the  conduit  and  a  little  farther  than  its 
axial  line.  The  following  method  was 
used  to  do  this  and  to  prevent  any  move- 
ment of  the  conduit  or  caving  of  the 
street  under  traffic:  A  series  of  inclined 


shores  were  put  in,  braced  against  posts 
set  well  inside  the  limits  of  the  trench, 
and  holding  the  conduit  against  any  hori- 
zontal movement  into  the  excavation. 
At  intervals  of  about  12  ft.  heading 
trenches  3  ft.  wide  were  cut  in  at  right 
angles  to  the  conduit.  The  sides  of  these 
trenches  were  retained  by  means  of 
boards  and  cross  braces.  The  bottoms 
of  the  trenches  sloped  downward,  so  as 
to  reach  the  bottom  of  the  new  founda- 
tions at  the  outer  limit  of  the-  founda- 
tion trench,  a  little  beyond  the  axis  of. 
the  conduit.  One  trench  was  opened  at 
a  time,  and  as  soon  as  possible  two 
pieces  of  6x6-in.  timber  were  set  up  at 
the  end  of  the  heading  trench.  The 
timber  rested  on  mud  sills  at  the  level 
of  the  new  foundation,  and  at  their  up- 
per ends  wedges  were  driven  tightly 
between  the  uprights  and  the  bottom  of 
the  conduit.  Pieces  of  2x3-in.  timber 
had  been  nailed  on  each  side  of  each  up- 
right at  its  front  edge  to  serve  as  guides 
for  pieces  of  plank  used  like  horizontal 
flashboards.  These  pieces  stopped  off 
far  enough  from  the  upper  ends  of  the 
uprights  to  permit  of  putting  in  the 
pieces  of  plank  from  the  top.  As  soon 
as  possible  after  the  completion  of  the 
heading  trench,  the  plank  casing  was 
put  in  and  earth  rammed  in  behind  it, 
so  as  to  have  a  fair  bearing  against  the 
bank.  The  next  heading  trench  was 
then  completed  in  the  same  way.  Then 
at  a  point  midway  between  the  two 
trenches,  a  third  heading  trench  was  dug, 
but  only  a  single  upright  was  placed  in 
it.  As  soon  as  it  was  placed  the  earth 
between  the  middle  trench  and  the  two 
others  were  taken  out,  the  casing 
boards  being  put  in  as  the  excavation 
progressed,  and  all  caving  behind  them 
immediately  repaired  by  fresh  earth 
thrown  in  and  rammed.  In  this  way  the 
conduit  was  held  absolutely  in  place. 
When  the  foundations  were  put  in,  a 
13-in.  concrete  wall  was  built  up  against 
the  casing  under  the  conduit,  the  idea 
being  that  this  wall  should  carry  the 
weight  of  the  conduit  after  the  timbers 
had  rotted  out.  The  space  between  the 
wall  and  the  main  foundations  was  then 
filled  with  sand,  well  rammed  and  set- 
tled with  water. 


The  Building  Committee  of  the  Board  of 
Trustees  of  the  University  of  Alabama,  has 
authorized  the  construction  of  a  new  engi- 
neering laboratory  for  that  institution  and 
contracts  will  shortly  be  let  for  its  erec- 
tion. Contracts  will  be  made  for  equip- 
ment as  rapidly  as  details  can  be  worked 
out.  The  laboratories  for  Mining.  Electri- 
cal. Mechanical  and  Civil  Engineering  are 
all  to  be  grouped  about  a  central  power 
station  and  will  be  equipped  with  tracks, 
cranes,  and  all  appliances  and  testing  ma- 
chines necessary  for  physical  testing  on  a 
commercial  scale.  The  building  will  be  of 
steel  mill  construction  with  light  colored 
brick  wall?  and  concrete  or  stone  trim- 
mings. 


XoveiiibLT  2a.  1907. 
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The  Cost  of  Building  Forty  Hand-Car 
Houses. 

In  this  article  we  give  the  cost  in  detail 
of  erecting  40  frame  hand-car  houses  on  a 
division  of  a  western  railroad.  The  price 
of  lumber  is  given  and  other  materials,  as 
well  as  the  labor  costs.  The  work  was 
done  by  "company  men."  Summary  of  the 
work  is  given  so  as  to  allow  of  easy  com- 
parison with  costs  of  other  cheap  struc- 
tures previously  given  in  this  series  of 
articles*. 

Forty  hand-car  houses  built  on  one  di- 
vision: size  8x12  ft.;  area  96  sq.  ft. 

Weight:  Pounds. 

48,055  ft.  B  M  at  3,300  lb> 158,581 

50  M   shingles   at   150 7,500 

Hardware   and  paint 2,400 

Total  84  tons 168,481 

Timber : 

9,207  ft.  B.  M.  at  $11.50 $105.88 

6.400  ft.  B.  M.  at  $11.50 73.60 

1,200  ft.  B.  M.  S.  I  S.  at  $13.75 16.50 

4.053  ft.  B.  M.  S.  I  S.  at  $28.75....  116.52 

3.407  ft.  B.  M.  at  $19.00 64.73 

1,760  ft.   B.   M.  at  $19.00 33.44 

^•333  ft.  B.  M.  ceiling  at  $32. SO 75.82 

2,725  ft.  B.  M.  S.  I  S.  at  $14.00.  .  . .  38.15 

2,270  ft.  B.  M.  S.  I  S.  at  $28.75 ....  6S.26 

8-.500  ft.  B.  M.  S.  I   S.  at  $28.75...  244.33 

6,200  ft.   B.  M.  at  $13.00 80.60 

48,055  ft.  B.  M.  total  at  $19.03  (av.). $914.83 
50  M  shingles  at  $1.25 62.50 

Hardware: 
80  pairs  12  in  hinges,  $1.21  per  doz..$  8.06 

80  5  in.  hasp  and  staples 1.20 

140  doz.   ij4  in.  screws  at  $0.23^^  per 

gross    2.74 

27   doz.   J-i   in.   screws   at     $0.08     per 

gross 18 

200  lbs.  3d  nails  at  $2.85 5.70 

100  lbs.  6d  nails  at  $2.25 2.25 

200  lbs.   i6d  nails  at  $2.00 4.00 

40  8  in.   hinge  hasps 1.25 

40  padlocks    ....    9.00 

250  lbs.  2od  nails  at  $2.00 5.00 

800  lbs.    lod   nails   at  $2.05 16.40 

Total    $55.78 

100  gals,   railroad  paint  at  $0.75....$  75.00 

Labor : 

Superintendent    $  23.73 

Foreman.  29  days  ct  $3.00 87.00 

Carpenters,  121. 5  days  at  $2.50 303.75 

Total    $414.48 

Tools    $3.75 

For  one  hand-car  house,  weighing  2.1 
we  give  the   following  summary : 

Materials:  Per  Ct. 

1,201  ft.   B.  M.  at  $19.03.  .  .$2287  60.0 

I'A  M  shingles  at  $1.25....      1.56  4.1 

Hardware    1.39  3.7 

Paint    1.87  4.9 

Total    materials    $27.69  72.7 

Labor    $1036  27.1 

Total    materials  and  labor  $38.05  99.8 

Tools    $     .09  0.2 

Grand   total    $3814  loo.o 

Cost  per  sq.ft.  Per  Ct. 

Materials    $0,288  72.7 

Labor   0.108  27.1 

Tools    o.ooi  0.2 

Total    $0397  loo.o 

The  cost  per  M  ft.  B.  M.  for  the  entire 

labor  on   these  buildings   was  $8.62,  which 

was  quite   low. 

*See    Engineering-Contracting.    Aug.    28. 
Sept.  11.  Oct.  9.  Oct.  .30  and  Nov.  6. 


Traffic  Records  on  Selected  Streets  of 
New  York  City. 

BV   J.    W.    HOWARD.* 

During  the  examination  made  by  the 
Commissioners  of  Accounts  of  New  York 
city  of  the  administration  of  the  pavements, 
etc.,  of  Manhattan,  and  subsequent  investi- 
gation by  Governor  Charles  E.  Hughes  of 
New  York  state,  it  became  necessary  to 
know  the  quantity  of  traffic  on  representa- ' 
tive  avenues  and  streets.  I  was  employed 
as  Consulting  Engineer  on  Pavements,  and 
among  other  matters  recorded  and  reported 
to  the  Governor  the  traffic  on  several 
streets  and  showed  its  relation  to  the  main- 
tenance or  neglect  of  the  pavements.  The 
heavy  traffic  streets  in  wealthy  and  influ- 
ential districts  as  5th  Ave.,  are  maintained 
in  good  order,  whereas,  the  lighter  traffic 
streets  in  poor  districts  have  not  been  kept 
in  repair.  Traffic  records  have  heretofore 
been  made  for  10,  11  or  12  daylight  hours. 
Therefore  for  purposes  of  comparison  with 
previous  traffic,  I  made  records  for  11  day- 
light hours  on  various  streets.  The  heav- 
iest traffic  recorded  in  New-  York  for  II 
hours  was  on  Oct.  14,  1907.  It  was  11,170 
vehicles  weighing  about  13,360  tons  on  5th 
.^.ve.  between  33d  and  34th  Sts.,  or  279 
vehicles,  or  324  tons,  per  foot  of  width  of 
roadw-ay  for  11  hours.  The  traffic  on  1st 
.\ve.  between  26th  and  27th  Sts.  for  II 
hours  on  the  same  date  v\'a3  4,445  vehicles 
weighing  about  6,734  tons,  which  was  about 
79  vehicles  or  120  tons  per  foot  of  width 
of  roadway  for  11  hours. 

The  following  tables  show  the  traffic  on 
5th  and  1st  Aves.  for  24  consecutive  hours. 
This  is  probably  the  first  time  that  traffic 
for  24  hours  has  been  recorded  in  any 
.\merican  city.  The  table  given  below 
shows  the  number  of  vehicles  on  5th  .\ve.. 
New  York,  in  24  hours,  between  58th  and 
59th  Sts..  going  north  and  south,  from 
Wednesday  noon,  Oct.  9,  to  Thursday 
noon,  Oct.  10,  1907: 
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Ihe  estimated  weight  of  5th  Ave.  ve- 
hicles and  loads  was  12,062  tons.  The 
width  of  5th  Ave.  at  the  place  of  recording 
this  traffic  is  41  1/3  ft.  There  were,  there- 
fore, 251  vehicles,  or  292  tons,  per  foot  of 
width  per  24  hours.  This  can  be  regarded 
as  an  average  week  day  traffic  on  Sth  Ave. 
between  9th  and  sgth  Sts.  The  Sunday 
traffic  on  5th  Ave.  is  about  one-fifth  the 
week  day  traffic. 

The  following  table  shows  the  number 
of  vehicles  on  ist  Ave.,  New  York,  in  24 
hours,  between  77th  and  78th  Sts.,  going 
north  and  south,  from  Wednesday  noon, 
Oct.  9,  to  Thursday  noon,  Oct.  10,  1907 : 
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1701 
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The  estimated  weight  of  ist  Ave.  ve- 
hicles and  loads  was  3.898  tons.  The  width 
of  1st  Ave.  at  the  place  of  recording  this 
traffic  is  56  ft.  There  were  therefore  48 
vehicles  or  692-3  tons  per  foot  of  width  per 
24  hours.  This  can  be  regarded  as  an  av- 
erage week  day  traffic  on  ist  Ave.  between 
22d  and  109th  Sts.  The  Sunday  traffic  on 
1st  Ave.  is  very  small;  sometimes  none  is 
in  sight  for  an  hour  or  more. 

Fifth  Ave.,  New  York,  has  probably  the 
largest,  if  not  the  heaviest,  traffic  in  total 
quantity,  as  well  as  per  foot  of  width, 
found  in  any  American  city.  It  is  exceeded 
by  a  few  streets  in  Paris,  London  and  Ber- 
lin. It  is  interesting  to  notes  the  large 
proportion   of  automobiles  now   in   use. 

Records  of  street  traffic  help  solve  the 
paving  problems  of  cities  and  should  be 
made  at  reasonable  intervals  in  every  im- 
portant city.  The  flow  of  traffic  needs  con- 
trolling, guiding  and  relief,  not  only  on 
account  of  pavements  but  for  other  ob- 
vious  reasons. 


•Consulting     Engineer     on      Pavements.     1 
Broadway,  New  York  City. 


The  Spanish  Navy  Reform  Commission 
has  recommended  a  total  appropriation  of 
$39,730,800,  which  includes  funds  for  the 
construction  of  three  15,000-ton  battleships, 
three  torpedo  boat  destroyers  or  submar- 
ine boats,  24  torpedo  boats  and  a  number 
of  service  ships. 
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A  Device  for   Lining  Up   Piles  Before 
Capping  Them. 

In  driving  piltv  fur  trestles,  especially 
where  they  are  long  and  the  ground  is 
full  of  gravel  or  boulders,  the  piles  slew 
to  one  side  or  the  other,  and  before  they 
can  be  sawed  otf  and  capped,  so  the  deck 
or  top  driver  can  be  moved  ahead,  they 
must  be  pulled  into  place  and  properly 
lined  up  with  the  other  bents.  An  ingeni- 
ous contrivance  is  illustrated  in  cut 
hclow  to  assist  in  doing  this  work.  This 
separator  will  hold  the  piles  apart,  without 
slipping,  when  tlie  whole  bent  can  be  pulled 
into  place  with  ropes.  The  separator  is 
easily  made  by  any  blacksmith.  A  piece 
of  iron  plate  from  J4  '"•  to  i  in.  thick  and 
from  10  to  12  ins.  wide  is  cut  to  the  shape 
shown  in  cut.  Two  holes  are  drilled 
through  the  plate,  and  either  two  rods  or 
chains  arc  thus  fastened  to  it,  meeting  at 
the  top  in  a  large  ring. 

To  operate  the  separator  the  pile  line  is 
fastened  to  the  ring  and  the  tool  is  lowered 
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Device  for  Lining  up  Piles, 
between  two  piles,  when  by  means  of  the 
engine  a  strain  is  put  on  the  pile  line  pull- 
ing the  separator  up  between  the  piles  and 
parting  them  until  they  measure  the  cor- 
rect centers.  Dne  separator  is  placed  be- 
tween each  two  piles  that  have  gotten  too 
close  in  driving.  They  are  kept  in  place 
until  the  cap  is  drift  bolted,  when  a  few 
taps  with  a  sledge  will  loosen  the  separator. 
From  four  to  six  of  these  tools  should  be 
made  and  kept  on  the  driver  and  it  is  well 
to  have  them  of  several  diflferent  lengths, 
as  time  is  thus  saved  in  pulling  them  be- 
tween the  piles. 


There  are  at  the  present  time  22  rail- 
road companies  established  in  the  Argen- 
tine Republic,  of  which  18  are  English, 
with  head  offices  in  Londcm,  i  a  French 
company,  and  3  are  owned  and  operated  by 
the  Argentine  government.  The  majority 
of  the  roads— 19,347  kilometers— are  single 
track,  and  only  446  kilometers  are  double 
track.  Three  different  gages  are  used  on 
these  lines,  namely,  I  meter,  1.435  meter, 
and  1.676  meter.  Eight  lines,  with  12,444 
kilometers,  use  the  last ;  four,  with  1.806 
kilometers,  the  medium ;  and  ten,  with  5,- 
542  kilometers,  the  narrowest  gage. 


Catalogs  Worth  Having. 

Knginccrs  and  contractors  should  have 
on  fde  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  w'ill  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and 
state  that  you  saw  the  catalog  mentioned 
in  Engiitcering-Contracling.  If  you  are  in 
the  market  for  tools,  machinery  or  supplies 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  Oi^\.  Nye  Steam  Pump. — Nvr  Stpam 
Pump  >V:  Maihiiu'r.v  t'o..  Cliic-uf;".  HI- 

The  pump  describeil  in  tlii.s  :>s;-p;iKc  pam- 
phlet is  a  pump  uf  the  vacuum  t.vpc  for  use 
in  draining  pi'ts.  quarries  and  mines  and 
for  general  pumping  purposes.  Illustrations 
and  descriptions  of  operation  are  given, 
■with   letters  from   users. 

No.  01.")r).  Special  Hand  Shovels. — The 
Conneaut   Shovel   Co.,   Conneaul.    Ohio. 

This  eight-page  catalog  is  the  best  one 
on  the  subject  we  ha\e  ever  seen.  It  tells 
the  origin  of  the  Ronberg  shovels,  and  ex- 
plains how  the  shovel  manufacturing  com- 
pany began  the  idea  of  making  shovels  to 
suit"  each  class  of  shoveling.  A  special  de- 
signed shovel  for  each  class  of  woik.  and 
not  one  shape  of  shovel  for  all  work,  is  the 
outcome  of  their  policy.  It  is  found  that 
men  will  do  more  work  with  less  exertion 
bv  having  such  shovels.  Ten  different  kinds 
of  shovels  are  illustrated  and  the  company 
employs  experts  to  design  shovels  to  suit 
any  special  work. 

No  0456.  Engines. — ^A.  B.  Farquhar  Co., 
Ltd.,  Tork,  Pa. 

This  catalog  illustrates  traction  engines, 
stationary  engines,  portable  engines  and 
boilers,  upright  boilers,  and  boilers  mounted 
on  wheels  for  contractor's  use.  It  also 
shows  saw  mills  and  saw  mill  supplies  and 
saws. 

No.  04ri7.  Test  Hole  Drilling. — The  Cy- 
clone  Drill  Co.,   Orrville,   Ohio. 

This  catalog  explains  the  system  of  drill- 
ing w-ith  hollow  rods,  by  the  hydraulic  or 
jetting  process.  Various  types  and  sizes  of 
drills  are  illustrated  and  tools  of  all  de- 
scriptions for  prospecting  drilling  are  shown. 
The  catalog  is  a  new  one  of  about  100 
pages,    gotten   up   in  attractive  style. 

No.  04.">S.  Expanded  Metal  Reinforcement 
for  Bridges. — Northwestern  Kxpandtnl  Metal 
Co.,  9.35  Old  Colony  Building.  Cliieago.  111. 

This  32-page  pamphlet  shows  designs  of 
arch  and  girder  bridges  of  concrete  rein- 
forced with  expanded  metal,  and  explains 
the  merits  of  this  type  of  reinforcement  and 
of  reinforced  concrete  bridges  for  highway 
and  street  work.  The  idea  is  to  give  offi- 
cials a  series  of  designs  from  which  they  can 
choose  one  suitable  to  their  purpose  and  by 
writing  to  the  company  secure  estimates, 
plans,  etc.,  for  construction.  The  pamphlet 
also  gives  designs  for  sewers  of  various 
sections. 

No.  0459.  Hand  Power  Bridge  Cranes. — 
Tuohy   Brothers,   New  Tork.   N.    Y. 

The  cranes  illustrated  in  this  32-page 
pamphlet  are  made  by  the  well  known  Read- 
ing Crane  &  Hoist  Works  and  are  designed 
for  hand  power.  Traveling  bridge  cranes  of 
various  tyi)es  are  showm  with  tables  of  di- 
mensions, capacities,  etc.  These  cranes  are 
all  equipped  with  multiple  gear  combined 
hoist  and  trolley  for  which  special  efficiency 
is  claimed. 

No.  0460.  Gas  Engines. — Williamsport  Gas 
Kngine    Co.,    William.sport,    Pa. 

This  14-page  pamphlet  gives  a  good  de- 
scription of  the  construction  of  the  gas  en- 
gine made  by  the  firm  named  above.  Both 
stationary  at'id  portable  engines  are  made. 
There  is  .a  brief  discussion  of  the  compara- 
tive advantages  of  steam  and  gas  engines. 

No.  0461.  Holman  Tracklayer.- D.  F.  Hol- 
man  Railway  Tracklayer  Co.,  1103  Kllsworth 
Building.   Chicago,   III. 

The  Ilolman  tracklaying  machine  is  too 
well  known  to  most  railway  men  lo  need 
description,  but  those  who  are  not  familiar 
with  the  machine  and  its  operation  will  find 
both  described  in  this  24 -page  pamphlet 
with  useful  tables,  names  of  users  and  let- 
ters of  appreciation  from  engineers  and  con- 
tractors. 

No.  0462.  Track  Drills  and  Drill  Grinders. 
Cook's  Standard  Tool  Co.,  Kalamazoo, 
Mich. 

This  16-page  pamphlet  illustrates  and  de- 
scribes a  portable  rail  drill  for  which  sev- 
eral  merits   are   claimed   and    particularly   a 


portable  grlndiT  for  IwlHt  drIllH  which 
shitnid  be  capable  of  uhc  in  many  place.s  be- 
sides railway  track  work.  This  grinder  Is 
titled  wltli  an  attachment  which  holds  the 
drill  In  exactly  the  proper  position  for  grind- 
ing and  Is  n  most  Ingenious  anil  simple 
device  for  Its  purpose.  Contractors  using 
twist  drills  should  secure  this  pamphlet  and 
read  the  description  of  this  grinder  and  its 
operation. 

No.  0463.  Contractor's  Lights. — The  Bolte 
&  Wever  Co.,  223  Michigan  St.,  Chicago. 
III. 

The  light  described  In  this  circular  Is  a 
two  lantern  gasoline  light  self-contained  and 
weighing  SO  lbs.  It  Is  claimed  to  light  a 
100  ft.  square  and  to  bum  for  5  hours  with 
1  gallon  of  gasoline. 

No.  0464.  Jacks.— The  Buda  Foundry  & 
Mfg.   Co.,  Chicago,  III. 

The  line  of  jacks  described  in  this  72-page 
catalog  comprises  ball  and  cone  bearing 
Jacks,  ratchet,  geared  ratchet  and  ratchet 
and  friction  jacks  of  all  sizes  for  railway 
and  industrial  purposes.  Each  style  of  jack 
is  described  and  shown  by  sectional  drawings 
and  there  are  tables  of  sizes,  dimensions, 
duplicate  parts,  etc.  The  jack  user  should 
have  the  catalog  on   file. 

Personals. 

C.  W.  Sanders,  Chief  Engineer  of  the 
Copper  Range  R.  R..  died  Nov.  4,  at  Hough- 
ton.  Mich. 

Mr.  Albert  Decker,  .7r.,  has  been  appointed 
to  the  position  of  Assistant  Engineer,  Bureau 
of  Sewers  of  Queens  Borough,  New  York 
City. 

Messrs.  E.  R.  Kerby,  J.  N.  Mayfleld  and 
W.  L.  C.  Shaw  have  organized  the  Kerby- 
Shaw  Engineering  &  Construction  Co.,  of 
Lawton,    Okla. 

Jurisdiction  of  Mr.  George  W.  Boschke, 
Chief  Engineer  of  Oregon  R.  R.  &  Naviga- 
tion Co.,  has  been  extended  to  cover  the 
Corvallis  &  Eastern  R.  R. 

Mr.  F.  H.  Cothran  has  been  appointed 
Chief  Engineer  of  the  Bristol  &  Kin.gsporl 
Ry.  Co..  which  proposes  to  construct  a  line 
from   Bristol,    Tenn.,    to   Kingsport,    Tenn. 

Mr.  W.  C.  Shaw,  Jr..  has  been  appointed 
Chief  Engineer  of  the  Georgia  Southern  & 
Florida  Rv..  with  headquarters  at  Macon. 
Ga.,  to  succeed  Mr.  G.  B.  Herrington,  re- 
signed. 

Prof.  George  S.  Beane,  head  of  the  De- 
partment of  Electrical  Engineering  at  the 
University  of  Southern  California,  Los  An- 
geles, Cal..  died  suddenly  Oct.  31,  of  heart 
failure. 

Mr.  J.  E.  Dougherty  has  been  appointed 
Resident  Engineer  by  the  Commissioners  of 
Sedgwick  County.  Kansas,  to  supervise  the 
construction  of  the  Douglas  Ave.  bridge  at 
Wichita,    Kan. 

Jesse  N.  Searle.  manager  of  the  Northern 
and  Eastern  Districts  of  the  Southern  Ry.. 
with  headquarters  at  Washington,  D.  C, 
died  Dec.  11.  in  that  city,  from  the  effects 
of  a  stroke  of  paralysis. 

Frank  H.  Earle.  senior  member  of  the 
firm  of  Earle  &  Harrison.  Civil  Engineers, 
Jersey  City,  N.  T.,  died  Nov.  7  at  his  home 
in  Newarlj.  N.  J.  Mr.  Earle  was  President 
of  the  Raritan   River  R.    R 

Mr.  D.  C.  Wrighter  of  Lewiston.  Idaho. 
has  been  appointed'  Constructing  Engineer 
in  charge  of  the  construction  of  a  seven 
mile  lumber  flume  at  Kamiah.  Idaho,  for 
the  Kamiah  Lumber  &  Flume  Co. 

Messrs.  J.  E.  Young.  J.  W.  O'Neal.  .T.  H. 
Slaughter.  S.  W.  Morrison  and  C.  V.  Mor- 
rison have  organized  the  Moys  Construction 
Co..  of  Wheeling,  W.  Va.,  and  will  engage 
in  a   general  contracting  business. 

Aaron  R.  Thompson,  at  one  time  Superin- 
tendent of  Section  No.  6  of  the  Erie  Canal. 
and  later  Commissioner  of  Public  Works,  of 
Syracuse.  N.  Y..  died  Nov.  ii,  at  his  home 
in  that  city  from  the  effects  of  a  stroke  of 
paralysis. 

Charles  D.  Wyman,  former  General  Man- 
ager of  the  Jlilwaukee  Electric  Railway  & 
Light  Co..  died  Nov.  12.  on  a  train  in  Mon- 
tana. Mr.  Wyman  '  was  prominently  con- 
nected at  different  times  with  street  rail- 
ways In   Boston  and  New  Orleans. 

Mr.  J.  F.  Coleman  has  resigned  his  posi- 
tion as  Chief  Engineer  of  the  Now  Orleans 
Great  Northern  R.  R..  now  under  construc- 
tion. Mr.  Colemati's  resignation  is  to  take 
effect  Dec.  31.  Mr.  Coleman  will  probably 
be  retained  as  Consulting  Engineer  for  the 
road. 

Mr.  W.  G.  Wilgus.  formerly  Vice  Presi- 
dent of  the  New  York  Central  &  Hudson 
River  R  R,  has  been  retained  as  Consult- 
ing En.gineer  by  the  Detroit  Tunnel  Co., 
which  is  now  engaged  In  tunneling  under 
the  Detroit  River,  between  Detroit.  IMIch.. 
and  Sarnla.  Ont.  Jlr.  Wilgus  was  actively 
identified  with  the  inception  of  this  tmder- 
taking  and    the   preparation    of   plans    for   It. 


November  20,  1907. 
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We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable, 

BIDS  ASKED 


Bridges. 


Nov. 

20. 

Nov. 

20, 

Nov. 

21, 

Nov. 

?.2. 

Nov. 

22, 

Nov. 

2?.. 

Nov. 

::,s. 

Nov, 

2,=i, 

Nov. 

■It.. 

Nov, 

2.';, 

Nov. 

■ih. 

Nov. 

29. 

Nov. 

29. 

Nov. 

29. 

Nov. 

29. 

Nov. 

29, 

Nov. 

■M). 

Dec. 

■A. 

Dec. 

4, 

Dec. 

4, 

Dec. 

10, 

Jan. 

7, 

Feb. 

13, 

Georgetown,   S,   C Oct,  30 

Graham.    Tex Nov,  13 

Knoxville,    Tenn Nov.  20 

South   Bend,    Ind Nov.  13 

Big   Fork,   Minn Nov.  13 

Fresno.    Cal Nov.  13 

Los    Angeles,    Cal Nov.  13 

Jersey  City,  N,   J Nov.  20 

Newark,    O Nov,  20 

Oakland.   Cal Nov.  20 

Los    Angeles,    Cal Nov,  20 

Cincinnati,   O Nov.  13 

Portland,    Ore Nov.  6 

Bethlehem,     Pa Nov.  6 

Spokane,  Wash Nov.  20 

Pottsville,    Pa Nov.  20 

Emporia.  Kan Nov.  20 

Paoli,    Ind Nov.  20 

Newport,   Ind Nov.  20 

Muncie,    Ind Nov.  20 

Jackson,    Minn Nov.  20 

Castle  Haynes,  N,   C Nov.  20 

St,    Charles,   Mo Oct.  30 


Buildings. 


Nov. 

20, 

Nov. 

20, 

Nov, 

20. 

Nov. 

20, 

Nov, 

21, 

Nov. 

21. 

Nov. 

21. 

Nov. 

22. 

Nov. 

2H, 

Nov, 

23, 

Nov, 

2,^, 

Nov, 

25, 

Nov. 

2.5, 

Nov. 

2fi. 

Nov. 

2fi. 

Nov. 

2t!, 

Nov. 

21!, 

Nov, 

27. 

Nov. 

27, 

Nov. 

27, 

Nov, 

27 

Nov, 

29. 

Nov. 

29, 

Nov. 

29, 

Nov, 

29, 

Nov, 

29, 

Nov, 

30, 

Dee, 

2, 

Dec, 

o 

Dec. 

o 

Dec. 

*1 

Dec. 

3, 

Dec, 

3. 

Dec, 

:{. 

Dec, 

D, 

Dec, 

7. 

Dec, 

9, 

Dec. 

9, 

Dec. 

9, 

Dec, 

9. 

Dec. 

10, 

Dec, 

10. 

Dec, 

10, 

Dec, 

10. 

Dec, 

12. 

Dec, 

17, 

Dec, 

17, 

Dec, 

19, 

Dec. 

23, 

Dec. 

30, 

Jan, 

0 

Jan, 

2, 

.Tan, 

3. 

Fort  Monroe,  Va Oct.  30 

Runge,    Tex Nov.  13 

New  York,   N.  T Nov.  13 

Phoenix,    Ariz Nov.  13 

New    Orleans,    La Oct.  9 

Greenville.    Tenn Oct,  23 

Jersev  City,   N.    J Nov.  20 

Portsinouth,   Va Oct  23 

Wasliington,    D,    C Nov.  20 

Pine   Bluff,   Ark Nov.  20 

Tvler,    Tex Oct.  23 

Chicago,    111 Nov.  20 

Milwaukee,    Wis Nov.  20 

Danville.    Pa Nov.  13 

Milwaukee,  Wis Nov.  20 

Jer.sey  City,   N.   J Nov.  20 

New    Roads,     La Nov.  20 

Fort    Mackenzie,    Wvo Nov.  6 

Washington.     D,     C Nov.  6 

Nashville,   Tenn Nov,  13 

New    York,    N.    Y Nov,  20 

Marion,  Ind Oct.  30 

New     .\lbanv,     Ind Nov.  6 

Oakmont,    Pa Nov,  13 

New    Albany,    Ind Nov.  13 

Pottsville,    Pa Nov.  20 

Chicago,    111 Nov.  20 

Devils   Lake,    N,    Dak Nov.  6 

North    Chicago,    III Nov.  13 

Elv.    Nev Nov.  13 

Fort    Worden,    Wash Nov.  20 

Nevada,  Mo Oct.  30 

Tempe,   Ariz Nov.  13 

Allcntown,     Pa Nov.  20 

Waldoboro.  Me. Oct.  30 

Remsen.    N,    Y Nov.  13 

Wernersville.    Pa Nov,  6 

Los   .Jingclc.*:,    Cal Nov,  20 

Pulaski,    Tenn Nov.  20 

Chicago.    Ill Nov.  20 

Canton,    S.    Dak Nov.  13 

Alpine,    Tex Nov.  13 

Mobile.    Ala Nov.  13 

Jacksonville.    Fla Nov.  13 

Whipple    Barracks,    Ariz... Nov.  20 

Detroit.    Mich Nov.  fi 

Pawnee.    Okla Nov.  13 

Ocala,    Fla Nov.  13 

Ann    Arbor,    Mich Nov.  6 

Lancaster,    Pa Nov.  13 

Flint.    Mich Nov,  13 

South    Bend,    Ind Nov.  20 

Albuiiuerque.    N.    Mex Nov.  20 


ENGINEERING-CONTRACTING 


Roads  and  Streets. 

Harrisburg,    Pa Nov,  6 

Dos     Moines.     la Nov,  0 

Hot     Springs,    Ark Nov,  6 

Brooklyn,    N,    Y Nov.  13 

Albany,  N.  Y Oct.  30 

Harrisburg,    Pa Nov.  6 

Kansas    City.    Mo Nov.  13 

Galveston,    Tex Nov.  20 

Harrisburg,    Pa Nov,  6 

Pittsburg,    Pa Nov.  20 

Pittsburg,    Pa Nov.  20 

Fort   Myer,   Va Nov.  13 

Knox.    Ind Nov.  13 

Chicago.  Ill Nov.  20 

Columbia,  S.  C Oct.  30 

Cincinnati,    O Nov.  20 

Milwaukee,    Wis Nov.  20 

Woodbury,    N,    J Nov.  20 

Milwaukee,    Wis Nov.  20 

Scranton,    Pa Nov.  20 

Eric    Pa Nov.  20 

Fort    Flagler,    Wash Nov.  6 

Wilmington,    Del Nov.  13 

Vinei-nnes,    Ind Nov.  20 

Kansas    City,    Mo Nov.  20 

Ottawa.    Ill Nov.  20 

Logansport.    Ind Nov.  6 

Kansas    City,    Mo Nov.  20 

Greencastle,    Ind Nov.  20 

Lebanon,   Ind Nov.  13 

Sullivan,    Ind Nov.  20 

Salem.    Ind Nov.  20 

Columbus,    Ind Nov.  20 

Monticello,     Ind Nov.  6 

Monticello.    Ind Nov.  20 

Logansport.    Ind Nov.  20 

Danville,    Ind Nov.  20 

Salt   Lake  City.   Utah Oct.  23 

Peru.    Ind Nov.  13 

Lebanon,    Ind Nov.  13 

Flemington,    N.    J Nov,  20 

Monticello,  Ind Oct.  30 

Lebanon,   Ind. Nov.  13 

Sewers. 

Springfield,    O Nov,  6 

Des    Moines,    la Nov,  6 

Oakland,     Cal Nov,  6 

Reading,    Pa ...Nov.  13 

Brooklyn.    N.    T Nov.  13 

Richmond,    Ind Nov.  13 

Kansas    City,    Mo Nov.  13 

Youngstown,   O Nov.  13 

Kingston,   Pa Nov.  20 

Dubuque,    la Nov.  20 

Newport,    Pa Nov.  13 

Kendallville,    Ind Nov.  13 

Pittsburg,    Pa Nov.  20 

Indianapolis,    Ind Nov.  20 

Des    Moines,    la Nov,  20 

Allegheny,    Pa Nov,  20 

Canton,   O Nov,  13 

Fort  Du  Pont,   Del Nov.  13 

Erie,    Pa Nov.  20 

Jersev  City,  N.   J Nov.  20 

St,    Paul,    Minn Nov.  20 

Washington,    D.    C Nov.  20 

Cairo.    Ill Nov.  20 

White  Plains.   N.  Y Nov.  13 

Lafayette,    Ind Nov,  20 

Norfolk,    Va Nov.  20 

Cadillac.    Mich Oct.  23 

Auburn,    N.     Y Oct.  16 

Des  Moines.  la Nov.  20 

Salt    Lake    City,    Utah Nov.  6 

Marcy,    N,    Y Nov,  20 


Nov, 

20. 

Nov. 

20. 

Nov. 

20, 

Nov. 

20, 

Nov. 

21, 

Nov. 

21, 

Nov, 

21, 

Nov. 

21, 

Nov. 

22. 

Nov. 

22, 

Nov. 

OO 

Nov. 

2:i. 

Nov. 

rA. 

Nov. 

03 

Nov. 

25. 

Nov. 

2,">, 

Nov. 

2,-. 

Nov. 

25. 

Nov. 

25 

Nov. 

25. 

Nov. 

25, 

Nov. 

2I1, 

Nov. 

2fi, 

Nov. 

21;, 

Nov. 

27, 

Nov. 

27 

Nov. 

29, 

Nov. 

30, 

Nov. 

30, 

Dec. 

2 

Dec. 

2, 

Dec. 

2, 

Dec. 

2, 

Dec. 

3, 

Dec. 

3, 

Dec. 

4, 

Dec, 

5, 

Dec. 

6, 

Dec. 

7, 

Dec. 

10, 

Dec. 

12, 

Dec. 

13. 

Dec. 

14. 

Nov. 

20. 

Nov. 

20, 

Nov. 

20, 

Nov. 

20, 

Nov. 

20, 

Nov. 

20, 

Nov. 

21. 

Nov, 

21, 

Nov, 

21, 

Nov. 

21, 

Nov. 

2"' 

Nov. 

2:! 

Nov, 

22, 

Nov. 

22, 

Nov. 

23. 

Nov. 

23, 

Nov. 

25, 

Nov. 

25, 

Nov. 

25, 

Nov. 

25, 

Nov. 

25, 

Nov. 

25, 

Nov. 

25. 

Nov, 

27, 

Nov, 

Nov, 

2.S. 

Dec. 

2, 

Dec. 

3, 

Dec, 

4, 

Dec, 

6. 

Dec. 

Water  Supply. 


Nov,    21,  Santa   Fe,    N.    Me.x Nov.  6 

Nov.    21.  Fort    Stevens,    Ore Nov.  20 

Nov.  27,  Madison   Barracks,   N,  Y,,,Nov.  20 

Nov.    28,  Fort    Morgan.    Ala Nov.  6 

Dec.      1.  Phoenix,    Ariz Oct.  16 

Dec.      2.  Phoenix.    Ariz Nov.  13 

Dec.    12.  Cambridge    Springs,    Pa Nov.  20 

Dec.    17.  Camden.   N.   J Oct.  16 


Miscellaneous. 

Nov.      20.     New  Orleans,   La., 

Dredge, 
Nov.    20.  Ludington,  Mich., 

Breakwater, 
Nov.    20.  Baltimore.  Md,. 

Garbage  Disposal. 
Nov.    21,  Galveston,  Tex,, 

Jetty  Work, 
Nov.    21.  Austin,   Tex,, 

Concrete  Wall, 
Nov.    21.  Fort  Sumter,  S.  C, 

Wharf, 
Nov.    22.  Fort   Adams.    R.    I., 

Coal  Bin.  Sea  Wall,   Etc.. 
Nov.    22.  Pittsburg,    Pa,, 

Boardwalks   and    Steps, 
Nov.    22.  Governor's  Island.  N,  Y,  H 
Vessel  Repairs, 
Nov.    23.  Las  Animas,   Colo.. 

Power  Plant, 


Oct, 

I 

Nov. 

Oct. 

30 

Nov, 

Nov. 

13 

Nov. 

Oct. 

30 

Nov. 

Oct. 

30 

Nov. 

Oct. 

30 

Nov. 

Nov. 

13 

Dec. 

Nov, 

20 

Dec. 

Nov, 

20 

Dec, 

Nov. 

13 

15 


Nov,      25,     Mobile,  Ala,, 

Locks  and  Dams,       Oct,  1 
Nov.    25.  Pittsburg,    Pa., 

Monument,  Nov.    13 
Nov.    25,  Columbus,    O., 

Tunnel,    Boiler   Foundations,  Nov.    20 
Nov.    26.  Ottawa,  Ont., 

Wharf,  Nov.    20 
Nov.    26.  Chicago,  111., 

Iron  Plate  Floor,  Nov.    20 
Nov.    26.  Durhamville,  N.   Y,, 

Aqueduct,  Nov,    20 
Nov.    27.  Washington,    D.    C, 

Steamers,  Nov.    13 
Nov.    27.  New  York,  N.  Y., 

Building    Scows,  Nov.    20 
Nov.    29.  New  York,  N.  Y,, 

Snow  and  Ice  Removal,  Nov,    20 
Nov.    29.  Brooklyn,  N,  Y,, 

Snow  and  Ice   Removal,  Nov.    20 
Nov.    30.  Fort  Caswell,   N.   C, 

Bulkhead,  Nov.    13 
Nov.    30,  Bloomsburg,   Pa,, 

Monument,  Nov.    13 
Dec.      2.  Washington.   D.   C, 

Tow  Boat,  Nov.    13 
Dec,      2.  Meaford,   Ont., 

Breakwater,   Etc.,  Nov.    13 
Dec.      3.  Reading,    Pa., 

Garbage   Disposal,  Nov.    20 
Dec.      4.  Altoona,    Pa., 

Garbage  Disposal,  Nov.      6 
Dec.      4,  Danville,    111,, 

Telephone    System,  Nov.    20 
Dec.    18.  Madison,    Wis,, 

Concrete  Work,  Wrecking,  Nov.    13 
Dec,    20.  Portland,    Ore., 

Steamboat.  Nov.    20 
Dec.    21,  Chinook.   Mont,, 

Electric   Light    Works,  Nov.    20 
May      1.  Buenos  Aires,  Argentina. 

Subways.  Nov.    20 

Excavation,  Earth  and  Rock. 

Nov.    20.  Detroit,    Mich., 

Dredging,  Oct.     16 
Nov.    20.  Grand  Rapids,  Mich,, 

Dredging,  Oct,     30 
Nov,    21.  Galveston,   Tex,, 

Dredging,  Oct,     30 
Nov.    21.  Mobile,    Ala,, 

Dredging,  Oct,     30 
Nov.    22.  Newport,   R,  I,, 

Dredging,  Oct,     30 
Nov,    23,  Pesotum,  111,, 

Tile  Drain,  Nov.    13 
Nov.    23.  Hartford    City,    Ind., 

Ditch,  Nov.    13 
Nov.    23,  Decatur,   Ind,, 

Ditch,  Nov.    20 
Nov.    25.  Memphis,   Tenn., 

Levee  and  Ditch,  Oct.     30 
Nov.    25.  New   York,   N.   Y,. 

Dredging,  Oct.     30 
Nov,    27.  Anderson,   Ind., 

Ditch.  Nov.    20 
Dec,      2.  Trenton,  Ont., 

Railroad  Work,  Nov.    13 
Dec.      3.  Wheaton,    Minn,, 

Ditch,  Nov.    20 
Dec,      3,  Wausau,    Wis,, 

Drainage  Ditches,  Nov.      6 
Dec,      6,  Canton,    N.   Y,. 

Ditch  Work,  Nov.    13 
Dec.    11.  Emmetsburg,   la.. 

Ditch   Work,  Nov.    20 

Materials,Machines,SuppUes,Tools,Etc. 

Nov.    21.  Philadelphia,    Pa.. 

Machinery,  Nov.    20 
Nov.    21.  Avalon,  Pa.. 

Fire    Hose,  Nov.    20 
Nov.    22.  Madison,    Wis., 

Boilers,   Engines,   Etc.,  Nov.    20 
Nov.    22.  Tipton,  Ind., 

Water  Heater,  Nov.    20 
Nov.    23.  New   Orleans.    La.. 

Elevator,  Nov.      6 
Nov.    25,  Atlanta,   Ga,, 

Pump,  Pipe,  Engine,  Oct.     30 
Nov.    25.  Cincinnati,    O.. 

Water  Meters,  Nov.    20 
Nov.    25.  Pittsburg,    Pa.. 

Gas  Engines,  Pipe,  Nov.    20 
Nov.    25.  Jersey  City,  N.  J., 

Gate   Boxes,   Covers,   Etc.Nov.    20 
Nov.    25.  Jersey  City.  N,  J., 

Special    Castings,  Nov.    20 
Nov,    26,  Atlanta,  Ga,, 

Boiler,  Nov.    20 
27.  Washington,    D.    C. 

Clock  System,  Nov.      6 
20.  New  York.  N.  Y.. 

Fire  Hose,  Nov.    13 
20.  Sonyea,  N.   T., 

Boilers,  Nov.    13 
26.  Providence.    R,    I.. 

Elevator    Equipment,  Nov.    13 

1.  Phoenix,   Ariz., 
Water   Pipe,  Oct.     16 

2.  Vlcksburg,   Miss,, 
Road   Outfit,  Nov.    13 

3.  Hollidaysburg,  Pa,, 
Water  Pipe,  Nov.    20 
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Dec.      J.  Mlnena,    O., 

Boiler,  Nov.    20 
Dec.      6.  WnshlriRlon.   D.  C. 

Pumps.   Blocks,   Rope.   Etc.,  Nov.    13 
Dec.     13.  WasliltiKton.    D.   C. 

Lumber.   Angles,   Etc.,  Nov.    20 
Dec.    14.  Nashville,   Tenn., 

Lumber.  Nov.    20 
Jan.    15.  Manila,   P.   I.. 

Pumps  and  Motors,  Oct.     30 
Dec.    16.  TompklnsvUle,  N.   Y.. 

Lanterns,  Nov.    20 


BIDS  ASKED 


Bridges. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Los  Angeles,  Cal. — Fntil  2  p.  m.,  Nov.  2.i, 
by  C.  G.  Keyes,  County  Clerk,  for  labor 
and  materials  necessary  for  the  construc- 
tion of  a  combination  timber  and  stee!  bridge 
with  concrete  abutments,  across  the  San 
Dlmas  Wash,  on  Grand  Ave.,  about  tw^o 
miles  northeast  of  Covlna. 

Oakland,  Cat.— Until  10  a.  m.,  Nov.  25,  by 
John  P.  Cook.  Clerk  County  Supervisors,  for 
construction   of  1.S50  ft.   of  macadam  road. 

Muncle,  Ind. — Until  10  a.  m.,  Dec.  4.  by 
Commissioners  of  Delaware  County,  for  the 
construction  of  three  bridges,  two  across 
the  Mississinewa  River  and  one  across 
White    River. 

New/port,  Ind. — Until  10  a.  m.,  Dec.  4,  by 
County  Commissioners,  for  construction  of 
superstructure  for  bridge  over  Wabash 
River. 

Paoli,  Ind. — Until  2  p.  m..  Dec.  3,  by 
County  Commissioners,  for  constructing  new 
floor  for  Finlev  Bridge  over  Lost  River  in 
Orleans  Township. 

Emporia,  Kan. — Until  noon,  Nov.  30,  by 
Jno.  K.  Martin.  County  Clerk,  for  construct- 
ing stone  abutments   for  two  bridges. 

Jackson,  Minn. — Until  Dec.  10.  by  P.  D. 
McKellar.  Count>'  .\uditor,  for  constructing 
100  ft.  steel  bridge  and  approaches  in  Jack- 
son. 

Castle  Haynes,  N.  C. — Until  3  p.  m.,  Jan. 
7,  by  D.  McEachern,  Chahman  County  Com- 
mittee, Wilmington.  N.  C,  for  a  steel  high- 
way bridge  approximating  400  ft.,  including 
draw  span,  over  North  East  River  at  Castle 
Haynes.  Bids  are  to  include  foundations; 
depth  of  water  about  32  ft.  Bridge  to  iiave 
16-ft.  road  clearance  and  to  carry  15-ton 
road  roller.  Design  of  bridge  and  details 
to  be  submitted  by  the  bidders. 

Jersey  City,  N.  J. — Until  2  p.  m.,  Nov.  25. 
by  Geo.  T.  Bouton,  Clerk  Board  Street  and 
Water  Commissioners,  for  repairing  water 
pipe  bridge  and  sidewalk  bridge  over  P.  R. 
R.   cut  at  Summit  Ave. 

Newark,  O. — Until  Nov.  25,  by  County 
Commissioners,  for  constructing  superstruc- 
ture for  105  ft.  span,  pin  connected  truss 
bridge. 

Pottsvllle,  Pa. — Until  10  a.  m.,  Nov.  29,  by 
Charles  T.  Straughton.  County  Controller, 
for  constrvicting  bridge  at  Auburn.  Bids  are 
also  asked   for  repairing  th'ee  bridges. 

Knoxville,  Tenn. — Until  Nov.  21,  by  Board 
Public  Works,  for  constructing  Vine  Ave. 
viaduct  over  First  Creek. 

Spokane,  Wash. — Until  2  p.  m.,  Nov.  29. 
by  County  Commissioners,  for  constructing 
bridge  over  Rock  Creek  on  the  Hoxie  Road. 

Buildings. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Dec.  12,  by  Capt.  Chas.  C.  Walcutt,  Jr.,  Con- 
structing Q.  M..  Prescott,  Ariz.,  for  con- 
struction, plumbing,  hot  water  heating  and 
electric  wiring  hospital  at  Whipple  Bar- 
racks. 

Pine  Bluff,  Ark.— Until  Nov.  23,  by  Fred 
Wilson.  Superintendent  of  Construction,  for 
heating  and   ventilating  high   school. 

Los  Angeles,  Cal. — I'ntll  2  p.  ra.,  Dec.  9. 
by  C.  G.  Keyes,  County  Clerk,  for  labor  and 
material  necessary  for  remodeling  steam 
heating  plant  of  physician's  residence,  ad- 
ministration building,  wards  5  and  6,  surgi- 
cal ward,  Insane  ward  and  consumptive 
ward,  at  the  County  Hospital  of  Los  Ange- 
les County. 

Washington,  D.  C. — Until  noon,  Nov.  23. 
by  District  Commissioners.  Room  43,  District 
BIdg..  for  construction  of  4-room  addition 
to  Emer\'  school  building  at  Lincoln  Ave. 
and   Prospect   St.,  N.   E. 

Chicago,  III. — Until  11  a.  m..  Nov.  30.  by 
Department    Public    Works,    322    City    Hall. 


for  constructing  2-8tory  and  basement  brick 
and  stone  bath  house  at  1224  North  Marsh- 
field  Ave. 

Chicago,  III. — I'ntll  2  p.  m.,  Dec.  9,  by 
Commanding  Olllcer.  I,  N.  G.,  16th  St.  and 
Michigan  Ave.,  f f  r  construction  of  proposed 
armory  for  Tlh  Regiment  Illinois  National 
Guard.  Drawings,  etc..  at  office  W.  Carhys 
Zimmerman,  State  Architect.  1101  Stelnway 
Hall.  Chicago. 

Chicago,  III.— Until  11  a.  m.,  Nov.  25,  by 
William  Carroll,  City  Electrician,  for  fur- 
nisliing  and  installing  interior  conduit  and 
wiring  at  Lawrence  Ave.  intercepting  sewer 
station,  and  for  Installing  246  16  c.p.  Incan- 
descent lamps,  ten  5-ampere  arc  lamps,  two 
10-h.p.  110  volt  A.  C.  motors,  one  15-ton 
crane  and  two  65  k.w.  d.  c.  machines. 

South  Bend,  Ind. — Until  3  p.  m.,  Jan.  2, 
by  James  Knox  Taylor.  Supervising  Archi- 
tect, Washington.  D.  C,  for  the  construc- 
tion of  an  extension  to  and  the  remodeling, 
etc.,  of  the  U.  S.  Post  Office  at  South  Bend. 

New  Roads,  La.— Until  Nov.  26,  by  N.  P. 
Phillips.  President  Police  Jury.  Terras.  La.. 
for  remodeling  and  eriarging  Pointe  Coupee 
parish  jail  at  New  Roads,  E.  G.  Beuker, 
Sheriff.  E.  J.  Hull,  Architect,  Alexandria, 
La. 

Jersey  City,  N.  J. — Until  4  p.  m..  Nov.  26, 
by  Walter  O'Mara,  Clerk  County  Freehold- 
ers, for  erection  and  completion  of  a  new 
tu'ierculosis  hospital  at  Secaucus,  N.  J. 
Frederick  Hensel.  Architect,  246  Summit 
Ave..   West  Hoboken,  N.  J. 

Jersey  City,  N.  J. — Until  9  p.  m..  Nov.  21. 
by  Fred  Ege.  Secretary,  Board  of  Education, 
City  Hall,  for  erection  of  school  building  in 
plot  adjacent  to  school  No.  14,  on  Union  St. 
John  T.  Rowland,  Jr.,  Architect,  15  Ex- 
change  PI. 

Albuquerque,  N.  Mex. — Until  3  p.  m.,  Jan. 
3,  by  James  Knox  Taylor,  Supervising 
Architect,  Washington.  D.  C  for  the  con- 
struction (including  plumbing,  gas  piping, 
heating  apparatus,  electric  conduits  and 
wiring  I  of  the  U.  S.  Post  Office  at  Albu- 
querque. 

New  York,  N.  Y.— Until  10  a.  m.,  Nov.  27. 
by  Theodore  A.  Bingham.  Police  Commis- 
sioner. 300  Muiberr.v  St.,  for  making  repairs 
to  heating  systems  of  22  precinct  police  sta- 
tion houses  in  Manhattan  Borough,  and  31 
station  houses  in  the  other  boroughs  of 
New  York  City. 

Madison  Barracks,  N.  Y. — See  under  Bids 
.\sked — \\'ater  Supply. 

Allentown,  Pa. — Until  4  p.  m..  Dec.  3,  by 
County  Commissioners,  for  constructing  ad- 
dition  to  county  jail. 

Pottsvllle,  Pa. — Until  10  a.  m.,  Nov.  29, 
by  Charles  T.  Straughton,  County  Controller, 
for  repairing  county  hospital. 

Pulaski,  Tenn. — LIntii  noon,  Dec.  9,  by  G. 
H.  McXIillion.  County  Judge,  for  erection  of 
new  2-story  and  basement,  brick  and  stone, 
fireproof  court  house  at  Pulaski.  B.  B. 
Smith,  Architect,  22%  Perry  St.,  Montgom- 
ery, Ala. 

Fort  Worden,  Wash. — Until  11  a.  m..  Dec. 
2,  by  Lieut.  Chas.  C.  Burt,  Constructing  Q. 
M..  for  constructing  a  2-company  barrack 
building  at  Fort  Worden,  and  furnishing  and 
installing  fixtures  and  watt  meters  in  the 
building   for   electric   lighting. 

Milwaukee,  Wis.— Until  5  p.  m.,  Nov.  25, 
by  Frank  M.  Harbach,  Secy.  School  Direc- 
tors, for  constructing  9-room  addition  to 
school  building  at  9th  and  Ring  Sts. 

Milwaukee,  Wis. — Until  10;30  a.  m.,  Nov. 
26.  tjy  Charles  J.  Poetsch,  Chairman  Board 
Public  Works,  to  renovate,  paint  and  decor- 
ate the  municipal  couit  room  and  judges' 
chambers  in  the  city  hall. 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Chicago,  III. — Until  11  a.  m..  Nov.  23,  bv 
Department  Public  Works,  224  City  Hall,  for 
constructing  vitrified  brick  pavement  on  pri- 
vate driveway  from   Sehor  St. 

Ottawa,  III. — Until  Nov.  27.  by  Charles  F. 
Wilson,  Secretary  Board  of  Local  Improve- 
ments, for  constructing  41.000  sq.  yds.  of 
brick  pavement  with  granitoid  curbs,  gut- 
ters and  cross  walks. 

Columbus,  Ind. — I'ntil  10  a.  m..  Dec.  2,  by 
Commissioners  of  Bartholomew  Count.v.  for 
the  construction  of  a  gravel  road  In  Cliffy 
Township.   H4  miles  long. 

Danville,  Ind. — Until  10  a.  m..  Dee.  5.  by 
David  D.  Mills.  County  Auditor,  for  con- 
structing I  Vi  miles  of  gravel  road  in  Marion 
Township. 

Montlcello,  Ind. — Until  noon,  Dec.  3,  by  J. 
L.  .\ckermnn.  County  Auditor,  for  the  con- 
struction of  a  stone  road  on  the  township 
line  between  Union  and  Honey  Creek  Town- 


ships; two  stone  roads  In  Jackson  Town- 
ship; a  stone  road  in  Union  Township  and 
a  stone  road  In  Princeton  Township. 

Greencastle.  Ind. — Until  11  a.  m.,  Nov.  30, 
by  Commissioners  of  Putnam  County,  for 
the  construction  of  a  macadamized  road  In 
Jickson   Township.    16.371    ft.   long. 

Logansport,  Ind. — Until  10  a.  m.,  Dec.  4, 
by  George  W.  Cann,  County  Auditor,  for 
constructing  three  gravel  roads  In  ClIntoD 
Township  and  one  gravel  road  In  Washing- 
ton   Township. 

Salem,  Ind.— Until  1:30  p.  m.,  Dec.  2,  by 
Sam.  O.  Ellis.  County  .•\udltor,  for  the  con- 
struction of  a  gravel  road  In  Washington 
Township  11,680  ft.  long.,  estimated  to  cost 
»10,211. 

Sullivan,    Ind. — Until    noon.   Dec.   2,    by   E. 

E.  Russell.  County  Auditor,  for  construction 
of  15,400  ft.  of  gravel  road  In  Haddon  Town- 
ship. 

VIneennes,  Ind. — Until  2  p.  m..  Nov.  26,  by 
Board  of  Works,  for  grading  and  graveling 
Bayou  St. 

Kansas  City,  Mo. — Until  11  a.  m.,  Nov.  27, 
by  E.  A.  Harper.  City  Engineer,  for  con- 
struction of  asphalt  pavement  on  portions  of 
24   streets. 

Kansas  City,  Mo.— Until  11  a.  m.,  Nov.  30, 
by  E.  A.  Harper,  City  Engineer,  for  con- 
structing asphalt  pavement  on  portions  of 
24  streets. 

Flemlngton,  N.  J.— Until  10  a.  m.,  Dec  12, 
by  John  H.  DeMott,  Director  Board  of 
Freeholders,  for  constructing  34,200  ft.  of 
Macadam  road.  Grant  Davis,  County  Engi- 
neer, White  House,  N.  J. 

Woodbury,  N.  J. — Until  8  p.  m.,  Nov.  25, 
bv  John  E.  Estell.  Citv  Clerk,  for  construct- 
ing 2,950  sq.  yds.  of  Warren's  Bitullthic 
pavement  in  South  Broad  St.  William  M. 
Carter,   Engineer,   Woodbury. 

Cincinnati,  O. — Until  noon.  Nov.  25.  by  M. 
J.  Keefe,  Clerk  Bd.  Pub.  Service,  for  Im- 
provement of  McPherson  Ave.  by  grading, 
setting  sandstone  straight  curbs  and  granite 
circular  curbs,  paving  the  gutters  with 
granite  blocks,  macadamizing  the  roadway 
and  constructing  the  necessary  drains. 
basins  and  retaining  walls. 

Erie,  Pa. — Until  Nov.  25,  by  City  Clerk, 
for  paving   12th   St. 

Pittsburg,  Pa. — I'ntil  10  a.  m.,  Nov.  22,  by 
A.  B.  Shepherd.  Director  of  Public  Works, 
for  repaying  witli  asphalt  Shady  Ave.  from 
Penn  Ave.,   south  to  P.   R.    R.  bridge. 

Scranton.  Pa. — Until  11  a.  m..  Nov.  25,  by 
C.  R.  Acker,  Director  Public  Works,  for  con- 
structing  fiagstone   walks. 

Pittsburg,   Pa.— Until  2  p.   m..   Nov.   22,  by 

F.  P.  Booth.  County  Controller,  for  con- 
structing cement  sidewalk  along  4th  Ave. 
and  Ross  St. 

Galveston,  Tex. — Until  noon,  Nov.  21,  by 
John  D.  Kellev,  Citv  Secretary,  for  con- 
structing 4.395  sq.  yds.  of  vitrified  brick 
pavement  on  Ave.  B.  and  5,806  sq.  yds.  on 
Ave.  D.     A.  T.  Dickey.  City  Engineer. 

Milwaukee,  Wis. — Until  10:30  a.  m.,  Nov. 
25,  bv  Charles  J.  Poetsch,  Chairman  Board 
Public  Works,  for  paving  with  bitullthic  on 
12th  St.;  certified  check  for  $4,200  required 
with  bid.  Bids  are  also  asked  for  paving 
with  bitulitliic  on  Teutonia  Ave.;  certified 
check  for  $3,600  being  required  with  bid. 

Milwaukee,  Wis. — Until  10:30  a.  m.,  Nov. 
25.  bv  Charles  J.  Poetsch,  Chairman  Board 
Public  Works,  to  grade  the  roadway  to  a 
subgrade  and  to  pave  the  same  with  a 
permanent  bitullthic  pavement  having  a 
concrete  foundation,  and  to  curb  the  side- 
walks with  stone  (old  curbing  to  be  re- 
set) on  4th  St.  Certified  check  for  $2,850 
required  w^ith  bid. 

Sewers. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Washington,  D.  C. — Until  noon.  Nov.  25, 
by  District  Commissioners,  for  constructing 
sewers.  Specifications,  etc.,  at  Room  43, 
District    Bldg. 

Des  Moines,  la. — Until  11  a.  m.,  Dec.  4.  by 
Board  of  Public  Works,  for  constructing  968 
lin.   ft.   of  12-in.  vitrified  clay  pipe  sewer. 

Des  Moines,  la.— Until  11  a.  m..  Nov.  23, 
bv  Board  Public  Works,  for  constructing 
312  ft.  of  24-ln.  clay  pipe  sower  In  Pleas- 
ant St. 

Dubuque,  la,— Until  8:30  p,  m.,  Nov.  21, 
bv  Edmund  A.  LInehan.  City  Recorder,  for 
constructing  750  ft.  of  8-in.  tile  pipe  sewer 
and    three   manholes   in   Kaufman  Ave. 

Cairo,  III.— Until  10  a.  m.,  Nov.  25,  by 
Ernest  Nordman.  Secretary  Board  Public 
Works,  for  constrticting  vitrified  tile  pipe 
sewers,  house  connections  and  inlets  and 
brick  manholes  In  all  cross  streets  between 
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21st  St.  and  2Sth  St.  and  W.  2Sth  St.  and 
part  of  Walnut  St.  Bids  are  also  asked  for 
filling  with  earth  unfilled  portions  of  said 
streets. 

Lafayette,  Ind. — Until  7:30  p.  m.,  Nov.  27, 
by  E.  H.  Andress,  Jr.,  Clerk  Bd.  Pub.  Wks., 
for  constructing  local  sewer  in  Central  St. 
and  branch  sewers  in  9th  St.,  10th  and  11th 
Sts. 

Indianapolis,  Ind.— Until  10  a.  m.,  Nov.  22, 
by  Board  Public  Works,  for  constructing 
local  sewer  in  first  alley  west  of  Arsenal 
Ave. 

St.  Paul.  Minn.— Until  2  p.  m.,  Nov.  25, 
by  R.  L.  Gorman.  Clk.  Bd.  Pub.  Wks.,  for 
constructing  sewer  on  Bradley  St.:  also 
for  constructing  sewer  on  Arcade  and  Haw- 
thorne   Sts. 

Jersey  City,  N.  J. — Until  2  p.  m.,  Nov.  25, 
by  Geo.  T.  Bouton.  Clk.  Street  and  Water 
Commissioners,  for  constructing  sewer  in 
Beacon  Ave.,  the  work  including  325  lln.  ft. 
15-in.  pipe  sewer,  100  cu.  yds.  rock  excava- 
tion,  etc. 

Marcy,  N.  Y.— Until  7  p.  m..  Dec.  7,  by 
Sewer  Commissioners,  for  constructing  1,500 
ft.    of  vitrified   pipe   sewer. 

Allegheny,  Pa.— Until  10  a.  m..  Nov,  23. 
by  Simon  Kerschler.  Director  of  Charities, 
for  construction  of  a  sewage  disposal  plant 
at   City  Home.     Estimated  cost  is  $10,000. 

Erie,  Pa.— Until  Nov.  25,  by  City  Clerk, 
for  constructing  sewer  in  14th  St. 

Kingston,  Pa. — Until  noon,  Nov.  21,  by  W. 
J.  Williams,  Borough  Secretary,  for  con- 
struction of  Slocum  Ave.  sewer.  Toung  & 
Wintermute,    Engineers,   Wilkesbarre,   Pa. 

Pittsburg,  Pa.— Until  10  a.  m.,  Nov.  22,  by 
A.  B.  Shepherd.  Director  Public  Works,  for 
constructing  a  42-in.  brick  sewer  in  private 
property,  a  10-in.  pipe  sewer  in  Enola  Alley. 
a  15-in.  pipe  sewer  in  Elmer  St.,  a  15,  18 
and  20-in.  pipe  sewer  in  Murray  St.,  and 
15-in.  severs  in  Juniper  St.,  Bedford  Ave., 
Naucen  St.  and  Denniston  Ave.;  also  20-in. 
pipe  relief  in   Aiken  Ave. 

Norfolk,  Va. — Until  noon.  Nov.  28,  by  J. 
D.  Hank.  Jr..  Secretar>'  Local  Board  7th 
Ward,  for  constructing  part  of  sewer  sys- 
tem in  said  ward,  the  work  including  1.000 
lin.  ft.  10-in.  terra  cotta  pipe  lateral  sewer. 
24,000  lin.  ft.  S-in.  terra  cotta  pipe  lateral 
sewer,  24.000  lin.  ft.  4-in.  terra  cotta  pipe 
house  connections.  50  manholes.  35  flush- 
tanks.     W.  T.  Brooke,  City  Engineer. 

Water  Supply. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  try 
states: 

Madison  Barracks  (P.  O.  Sacketts  Har- 
bor), N.  Y. — Until  11  a.  m..  Nov.  27.  by  Con- 
structing Q.  M..  for  constructing  a  300,000 
gallon  steel  tank.  Q.  M.  stable,  one  set 
quarters,  wagon  shed  and  remodeling  old 
mess  room  buildng. 

Fort  Stevens,  Ore. — Until  2  p.  m..  Nov.  21, 
by  Constructing  Q.  M..  for  the  construction 
of  a  cistern  for  the  storage  of  rain  water 
for  use  in  one  double  and  one  single  set  of 
officers'   quarters  at   Fort    Stevens. 

Cambridge  Springs,  Pa. — Until  7:30  p.  m., 
Dec.  12,  by  A.  H.  Drake,  Borough  Clerk,  for 
construction  of  mechanical  filter  plant. 

Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  Itj- 
states: 

Emmetsburg,   la. — Ditch  Work. — Until  Dec. 

11.  bv  S.  R.  Steadman,  County  Auditor,  for 
constructing  drainage   improvements  Nos.    6, 

12,  1.5.    16.    IS,    19,    23,   25   and   26. 
Anderson,  Ind.— Ditch.— Until   10  a.  m.,  Nov. 

27,  bv  Edwin  J.  Wilcox,  Superintendent  of 
Construction,  for  labor  and  material  for  con- 
structing Charles  E.  Baxter  ditch.  Ditch  is 
to  be  constructed  of  8-in.  to  24-in.  dram 
tile,   except   for  about  800  ft.   of  open   ditch. 

Decatur,  Ind.— Ditch.— Until  10:30  a.  m., 
Nov.  23,  by  Ditch  Superintendent  of  Adams 
County,  for  the  construction  of  a  farm 
ditch 

Wheaton,  Minn.— Ditch.— Until  Dec.  3,  by 
N.  F.  Schroeder.  County  Auditor,  for  con- 
struction Section  1,  of  Ditch  No.  2. 

Miscellaneous. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  b>- 
states: 

Chicago,  III.— Iron  Plate  Floor.— Until  11 
a.  m..  Nov.  26.  bv  Department  Public  Works, 
221   City   Hall,    for    labor  and   materials   for 


setting  and  constructing  all  cast  iron  plate 
floor  work  required  in  Lawrence  Ave.  Pump- 
ing station. 

Danville,  III. — Telephone  System. — Until  10 
a.  m,,  Dec,  4,  by  M.  J.  Barger,  Treasurer, 
Danville  Branch,  N.  H.  D.  V.  S..  for  labor 
and  materials  tor  installing'  telephone  sys- 
tem, 

Chinook,  Mont. — Electric  Light  Works. — 
Until  2  p.  m.,  Dec.  21,  by  Jno.  C.  Duff. 
Town  Clerk,  for  constructing  system  of  elec- 
tric light  works. 

Brooklyn,  N.  Y. — Snow  and  Ice  Removal. — 
Until  noon.  Nov,  29,  by  W,  Bensel.  Com- 
missioner of  Street  Cleaning,  13  Park  Row, 
New  York,  for  contract  for  furnishing  all 
labor  and  materials  for  removal  of  snow  and 
ice  from  the  eight  districts  of  the  Borough 
of  Brooklyn.  Security  required  is  $10,000 
for  each  district. 

New  York,  N.  Y. — Building  Scows, — Until 
noon,  Nov,  27.  by  W,  Bensel,  Commissioner 
of  Street  Cleaning,  13  Park  Row,  for  labor 
and  materials  for  building  15  scows. 

New  York,  N.  Y. — Snow  and  Ice  Removal. 
— LTntil  noon,  Nov.  29.  by  W.  Bensel,  Com- 
missioner of  Street  Cleaning,  13  Park  Row, 
for  labor  and  materials  for  removing  snow 
and  ice  from  11  districts  in  Manhattan  Bor- 
ough and  2  districts  in  the  Bronx.  Security 
required  for  each  district  is  $10,000.  Con- 
tractor will  be  paid  per  cubic  yard  for  actual 
amount  of  snow  and  ice  removed  and 
dumped. 

Durhamville,  N.  Y. — Aqueduct. — Until  noon, 
Nov.  26.  by  F.  C.  Stevens,  Superintendent 
of  Public  Works.  Albany.  N.  T.,  for  con- 
structing a  new  aqueduct  under  the  Erie 
Canal  at  Durhamville  on  the  line  between 
the  counties  of  Madison  and  Oneida,  and 
work  incidental  thereto.  Plans,  etc,  at  the 
office  of  the  Superintendent  of  Public 
Works.  Albany.  N.  Y. :  at  the  office  of 
Charles  C.  Barrett.  Assistant  Superintendent 
of  Public  Works.  Svracuse.  X.  Y.,  and  at 
the  office  of  Oscar  H,  Peacock,  Assistant 
Superintendent  of  Public  Works,  Rochester, 
N.   Y, 

Governor's  Island,  N,  Y.  H. — Vessel  Re- 
pairs,— Until  11  a,  m,,  Nov,  22.  by  Jno.  W. 
Pullman.  Chief  Q.  M,,  Governor's  Isand.  N, 
Y.  H..  for  repairs  to  steam  launch  "Lieut. 
L.   H.    Lewis," 

Columbus,  O. — Tunnel,  Boiler  Foundations. 
— Until  Nov.  25,  by  E,  F.  McGuire,  Secre- 
tarv  Board  Public  Service,  for  construction 
of  boiler  foundations  and  tunnel  at  munici- 
pal light  pant. 

Portland,  Ore. — Steamboat. — Until  11  a.  m., 
Dec,  20,  bv  Lt,  Col,  S,  W,  Roessler,  U,  S, 
Engrs,.  foi-  construction  of  one  stern  wheel 
steamboat.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

Ottawa,  Ont. — Wharf, — Until  Nov.  26,  by 
Fred  Gelinas,  Secretary  Department  Public 
Works,  Ottawa,  for  constructing  crib  wharf 
and  stone  approach  at  Thunder  Bay,   Ont. 

Pittsburg,  Pa. — Boardwalk  and  Steps. — 
Until  10  a.  m,,  Nov,  22.  by  A.  B.  Shepherd, 
Director  of  Public  Works,  for  constructing 
boardwalks  and  steps  in  portions  of  36th 
St..  .iVtlantic  Ave.,  Morningside  Ave.  and 
Hall  St. 

Reading,  Pa. — Garbage  Disposal. — Until 
Dec.  3.  liv  Citv  Comptroller,  for  disposing  of 
Citv  Garbage  for  a  term  of  years.  Elmer 
H.  "Beard,   City  Engineer. 

Buenos  Aires,  Argentina. — Subways, — Bids 
accompanied  bv  plans  are  being  asked  by 
the  Municioalitv  of  Buenos  Aires,  until  May. 
190S,  for  the  construction,  on  its  own  ac- 
count, of  two  of  the  principal  lines  con- 
stituting the  proposed  system  of  Metropoli- 
tan Subwav  Electric  Railway.  At  the  same 
time,  and  for  the  purpose  of  facilitating  the 
financial  combinations  of  the  interested 
companies,  it  calls  for  bids  for  the  lease  of 
the  exploitation  of  the  two  lines  as  soon  as 
construction  is  completed.  Preliminary  plans 
are  on  file  at  the  Argentine  Legation,  Wash- 
ington, D.  C. 

Materials,Machines,Supplies,Tools,Etc. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  l>y 
states: 

Washington,  D.  C. — Pumps,  Blocks.  Rope. 
Etc.— Until  10:30  a.  m..  Dec.  6.  by  H.  F. 
Hodges.  General  Purchasmg  Offiper.  Isth- 
mian Canal  Commission,  for  furnishing  un- 
der Canal  Circular  402— Pumps,  engine 
lathe,  pneumatic  tools,  hose,  steel  plates 
and  angles,  iron  roofing,  wire  cloth,  zinc, 
repair  parts  for  steam  shovels,  orange-peel 
buckets,  spuds  and  handles  for  dipper 
dredges,  bolts,  nuts,  chain,  boiler  tubes,  cop- 
per tubing.  Tobin  bronze,  iron  pipe  and  fit- 
tings, valves,  packing,  rubber  disks,  tackle 
blocks,  Manila  rope,  screw  jawks.  black- 
smith   drills,    vises,    anvils,    forges,    charcoal 


furnaces,  molder's  bellows,  car  replacers, 
locks,  door  bolts,  flue  cleaners,  wire  rope 
clips,   etc. 

Washington,  D.  C. — Lumber,  Angles,  Etc. 
—Until  10:30  a.  m.,  Dec.  13,  by  H.  F. 
Hodges.  General  Purchasing  Officer,  Isth- 
mian Canal  Commission,  for  furnishing  un- 
der Canal  Circular  403.  the  following:  Lum- 
ber, stem  spud  for  dipper  dredge,  repair 
parts  for  steam  shovels,  driving  wheel  tires, 
and  centers  for  locomotives,  motor  generator 
sets,  switchboard,  electric  fans,  electric 
switches  and  fuse  blocks,  steel  plates  and 
angles,  closet  seats  and  attachments,  bail 
cocks,  chain,  sink  bolts,  lag  screws,  pipe- 
threading  machines,  bolt  taps,  pipe  bend 
gauge  cocks,  bibbs,  steam  whistles,  copper 
pipe,  salinometers,  band  saws,  calorimeter, 
rules,  planimeters,  protractors,  ranging 
poles,  etc. 

Atlanta,  Ga. — Boiler.— Until  11  a.  m.,  Nov. 
26,  by  Col.  J.  W.  Pope.  Chief  Q.  M.,  for 
supply  f,  o,  b,  cars  at  Port  Royal,  S.  C.,  of 
one   30    H.    P.    boiler. 

Tipton,  Ind. — Water  Heater,— L'ntil  10  a. 
m.,  Nov.  22.  by  Commissioners  of  Tipton 
County,  for  the  construction  of  a  water 
heater  at  the  county  jail. 

Jersey  City,  N.  J. — Gate  Boxes,  Covers, 
Etc. — Until  2  p.  m.,  Nov.  25,  by  Geo.  T. 
Bouton,  Clerk  Street  and  Water  Commis- 
sioners, for  furnishing  and  delivering  water 
gate  boxes  and  covers  and  manhole  heads 
and  covers. 

Jersey  City,  N.  J. — Special  Castings. — ^Un- 
til 2  p.  m.,  Nov.  25,  by  Geo.  T.  Bouton, 
Clerk  Board  Street  and  Water  Commission- 
ers, City  Hall,  for  furnishing  and  delivering 
special  castings,  such  as  hydrant  connec- 
tions, plugs,  caps,  sleeves,  half  sleeves  and 
over  sleeves,  etc. 

Sonyea.  N.  Y. — Boilers. — Until  2  p.  m., 
Nov,  20.  by  Percy  L.  Lang,  President  Board 
of  Managers,  for  furnishing  and  setting  two 
return  flue,  internal  fired  boilers  in  the 
Women's  Infirmary,  at  the  Craig  Colony  for 
Epileptics,  Sonyea. 

Tompkinsville,  N.  Y. — Lanterns, — Until  1 
p.  m..  Dec.  16,  by  the  U,  S,  Light  House 
Engineer.  Tompkinsville.  for  furnishing  two 
fourth  order  lanterns  for  Honolulu  Range 
Light  Stations,  Hawaii.  Official  advertise- 
ment will  be  found  elsewhere   in   this  issue. 

Cincinnati,  O. — Water  Meters. — Until  Nov. 
25.  by  M,  J.  Keefe,  Clerk  Board  Public  Ser- 
vice, for  furnishing  "n-ater  meters  for  period 
ending  Dec,   21,   1907. 

Minerva,  O. — Boiler. — Until  Dec.  4,  by  L. 
E.  Weber.  Secretar>-  Board  Public  Affairs, 
for  a  150  h,p.  boiler. 

Avalon  (P.  O.,  Allegheny),  Pa. — Fire  Hose. 
— Until  7  p.  m..  Nov.  21,  by  Borough  Clerk, 
for  furnishing  SOO  ft.   of  fire  hose. 

Hcllidaysburg,  Pa. — Water  Pipe. — Until 
noon,  Dec,  3,  by  \\'.  M,  Brown,  Secretary 
Directors  of  Poor,  tor  furnishing  3^1  miles 
of  4-in.  cast  iron  pipe  or  spiral  riveted  dip 
coated  iron  pipe. 

Philadelphia,  Pa. — Machinerj-. — Until  noon, 
Nov.  21.  by  Geo.  R.  Stearns,  Director  of 
Public  'Works,   for  machineiy  at  filter  plant. 

Pittsburg,  Pa. — Gas  Engines.  Pipe,  Etc. — 
Until  10  a.  m.,  Nov.  25,  by  A.  B.  Shepherd, 
Director  Public  Works,  for  furnishing  Bur- 
eau of  Filtration  the  following:  (1)  Gas 
engine;  (2)  laboratory  supplies;  (3)  electrical 
testing  apparatus;   (4)  rifled  pipe. 

Providence,  R.  I. — Elevator  Equipment. — 
Until  3  p.  m..  Nov.  26.  by  James  Knox 
Tavlor.  Supervising  Architect.  Washington, 
D.  C,  for  the  elevator  equipment  for  the 
U.  S.  Post  Office,  Court  House  and  Custom 
House,  Providence.  R.  I.  Clarke  &  Howe, 
Architects.  72  Weybosset  St.,  Providence, 
R.  I. 

Nashville,  Tenn. — Lumber. — Until  11  a.  m., 
Dec.  14,  by  Maj,  Wm,  W,  Harts,  U.  S. 
Engrs..  for  furnishing  and  delivering  about 
1.258,695  ft,  BM.  long  leaf  yellow  pine  lum- 
ber. 

Madison,  Wis. — Boilers,  .  Engines,  Etc. — 
Until  noon,  Nov.  22,  by  Lew  F.  Porter,  Sec- 
retary Capitol  Commission,  Madison,  for 
separate  proposals  for  furnishing  each  of  the 
following  kinds  of  equipment  for  the  heating 
and  power  plant  for  the  Capitol  now  build- 
ing at  Madison:  Boilers,  engines,  electrical 
generators  and  motors,  mechanical  stokers, 
pumps  (feed),  pumps  (building  supply),  stor- 
age tanks,  conveying  machinery,  hoisting 
crane,  open  heaters.  All  to  be  according  to 
the  plans  and  specifications  of  Storm  Bull, 
Consulting  Engineer,   Madison,   Wis. 

CONTRACTS  LET. 

The  following  contracts  have  been  let  re- 
cently: 

St.  Augustine,  Fla.— Paving.— B.  E.  Pacettl 
tor  paving  San  Marco  Ave, 

Muscatine,    la.— Post   OfHce.— W.   J.   McAI- 
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plno.   Dixon,    for   new    U.    S.    Post    OfUce   at 
this  rity. 

Ida  Grove,  la. — nrltlBO. — I^lngren  &  Co., 
Dcs  Moines.  In.,  at  J3,450,  for  hrldRe  80  ft. 
span,   '."»  ft.  .npproach,  over  Maple  Hlver. 

Cullom,  III. — Water  Mains. — KlnRdnn  & 
KlnKili'n.  at  Jil.nOO,  for  laying  water  mains. 

Duquoln,  III. — Sewer  System. — Reeb  Bros., 
Bellevlllo.  III.,  at  J30,000,  for  new  sewer  sys- 
tem  ft>r  this  place. 

Highland.  III.— Water  Main.— August  Gelss- 
ler.  at  $1,500,  for  water  main  extension  In 
Newton   St. 

Oregon,  III.— Brldse.— M.  M.  Btllmlre  Co., 
Rochollo.  III.,  at  $2,100.  for  single  span  girder 
brldgi'  with  rement  roadway  on  Oregon  and 
Gmnil    notour   Road. 

Springfield.  Ml. — Paving.  Sewer.  —  Henry 
Welili  Icir  paving  portions  of  Park  Ave.  and 
Laurence  Ave.;  John  Spence,  for  18  In.  sew- 
er In  Miller  St. 

Springfield,  III.— Resurfacing.— M.  L.  Wind- 
ham. Springfield,  at  $3,100  for  resurfacing 
racetrack  at   state  fair  grounds. 

Greencastle,  Ind. —  Roadwork. —  Keegan 
Bros..  Hr.'izii.  Ind..  at  $0,140.  for  Claud  H. 
Prullt  Road:  Shannon  &  Sutherian,  at  $6,112, 
for  Road  No.   6.    Russell  Township. 

Indianapolis.  Ind. — Sewers. — John  Jenkins 
for  local  sewer  in  Ronna  Ave.;  Aetna  Con- 
struction Co..  for  local  sewer  in   Roanoke  St. 

Bluffton,  Ind.  —  Tile  Drain.  —  Andrew 
Springer  at  $1,287,  for  contracting  5,644  ft.  of 
tile  drain  and  a   1,000  ft.   lateral. 

Decatur,  Ind. — Roadwork. — Wm.  Reppert. 
at  $3,090,  for  constructing  Decatur  and 
Bluffton  macadam  road  extension.  Ij.  O. 
Bears  at  $3.."i.i9,  for  construction  of  Elzey 
macadam   road. 

Indianapolis,  Ind. — Paving,  Sewers. — Amer- 
ican Construction  Co..  for  graveling  road- 
way, cement  curbs  and  walk  on  Wilson  St.: 
Sheehan  Construction  Co..  for  local  sewer  in 
Washington    Boulevard. 

Jeffersonville,  Ind. — Sewer. — W.  O.  Sween- 
ey at  about   $2,500,  for  sewer  in  E.  7th  St. 

Lafayette.  Ind. — Sewer. — Wm.  F.  Frey,  at 
93   cts.   per  lin.    ft.,   for  sewer  in   11th  St. 

Richmond,  Ind. — Bridge  Work. — Pan-Amer- 
ican Ilridgo  Co.,  New  Castle,  Ind.,  at  $14,- 
625,  for  constructing  eight  bridges  and  two 
arches  and  for  repairing  two  bridges  for 
the  county. 

Vincennes.  Ind. — Bridge. — ^Vincennes  Bridge 
Co.,  at  $12,075,  for  20  bridges  for  Knox 
County. 

Wichita,  Kans. — Bridges. — Wichita  Con- 
struction Co.,  at  $5,600.  for  superstructures 
and  $S00  for  substru<-tures  for  five  steel 
bridges  with  stone  abutments  for  the  county. 

Baltimore,  Md. — Paving. — F.  E.  Schneider 
&  Co..  Law^  Bldg.,  at  $2,703.  for  paving  por- 
tion of  28  A  St.  with  vitrified  brick. 

Thief  River  Falls,  IVIinn. — Bridge. — Henne- 
pin Bridge  Co.,  at  $15,950,  for  new  bridge 
over  Red   Lake   River. 

St.  Paul,  Minn. — Sewer. — Nicholas  Feyen, 
at   $1,519,  for  sewer  in  St.   Anthony  Ave. 

Kansas  City,  Mo. — Railroad  Ballasting. — 
L.  J.  .Sinitii.  Kansas  City.  Mo.,  lias  been 
awarded  contract  ftir  ballasting  with  gravel 
all  tracks  of  Iron  Mountain  R.  R.  in  Ar- 
kansas and  IjOuisiana.  Contract  is  reported 
to  total  $1,500,000. 

Mexico,  Mo. — Railway  Grading. — J.  M. 
Wolf.  Ciiiliiisvllle,  111.,  for  grading  between 
Mexico  and  Perry  for  road  bed  of  electric 
railway  projected  b.v  the  Mexico  &  Perry 
Traction  Co.,  of  which  S.  L.  Robinson,  Mex- 
ico, is  President.  The  road  will  be  25  miles 
long. 

Fargo,  N.  Dak. — Bridges. — Northwestern 
Bridge  Co..  at  $22  per  lin.  ft.,  for  six  steel 
bridges,  each  60  ft.  long,  to  be  erected  over 
the  Stanley  Drain  No.   27,  for  Cass  County. 

East  Orange,  N.  J. — School  Building. — Ed- 
ward -M.  ^\'aldron,  Newark,  for  erection  of 
school    building   in    this   city. 

Newark,  N.  J. — Church. — Winterbottom  & 
A'an  Houten.  148  N.  J.  R.  R.  Ave.,  for  erec- 
tion of  eiUtico  for  Grace  Methodist  Episcopal 
Church. 

Long  Island  City,  N.  Y. — Paving. — Barber 
Asphalt  Paving  Co..  114  Liberty  St.,  New 
York,  at  $10,661.  for  paving  with  asphalt 
block  on  Onderdoub  Ave.,  Rldgewood 
Heights,  Hastings  Pavement  Co.,  25  Broad 
St..  New  York,  at  $9,454,  for  paving  with 
asphalt   on   Academy  St. 

Cincinnati,  O. — Bridge  Approaches. — A.  J. 
Henkcl,  at  $6,389,  for  building  approaches  to 
Bright   bridge. 

Zanesvllle,  O. — Grading. — F.  -B.  Bannister 
Co.,  Pittsburg,  Pa.,  for  grading  and  laying 
out  lots  at  Duncan's  Falls,  where  six  large 
factories,    an    amusement    park   and   a    new 


town  site  will  be  placed  by  the  Central  Val- 
ley  Itiliway,   Light  &  Power  Co. 

Lancaster,  Pa.— Sewer.  — Relllv  &  Riddle. 
Philadelphia,  Pa.,  at  $52,842.  for  completing 
conlract  for  constructing  108  in.  sewer  for 
this  city. 

Franklin,  Pa. — Hospital. — Allen  &  Meals. 
at  $260.(100,  for  constructing  buildings  for 
Polk   Hospital    Trustees. 

Carbondale,  Pa. — Sewer. — R.  A.  Black- 
wood, at  SO  cts.  per  lin.  ft.  of  sewer  In  Par- 
ish  Court. 

Lancaster,  Pa. — Sewer. — RelUy  &  Riddle, 
Ijincaster,  at  $49,650,  for  constructing  sew- 
er in  Water  St. 

New  Castle.  Pa. — Sewers. — Lewis  Meyer. 
contract  for  mnstructlng  a  sewer:  Marquis 
&    W.'iiiacc.    contract   for  two  sewers. 

Philadelphia,  Pa. — School  Building.— Lynch 
Hr.is,.  Lippincott  Bldg..  at  $124,116  for  con- 
structing  .Montgomery  Ave.   school  building. 

Washington,  Pa. — Road  Work— Hallam 
Construction  Co.,  at  about  $10,000,  for  con- 
structing  Taylorstown    Road. 

Williamsport,  Pa. — Filling  and  Grading. — 
E.  Wli.iirTi  *  (^>.,  at  $I1,2S7,  for  niling  and 
graiiing   for  extension   of  "W*.    3rd   St. 

Fort  Meade,  S.  Dak. — Roads  and  Walks. — 
Graves  &  Schummer,  Sturgis,  S.  Dak.,  at 
$7,900.  for  constructing  roads  and  walks  at 
this    post. 

Jackson,  Tenn. — Concrete  Walks. — Jackson 
Marble  &  Concrete  Co.,  at  $1,400,  for  con- 
crete walks  around  the  courthouse. 

Lynchburg,  Va. — Dam. — C.  W.  Hancock  & 
Sons,  Lynchburg,  for  the  erection  of  a  con- 
crete dam  in  Cedar  Creek,  for  power  devel- 
opment purposes. 


PROJECTED  WORK. 


Bridges. 

Items    Ananged    Alphabetically    by    States. 

Gadsden,  Ala. — Louisville  &  Nashville  R. 
R..  according  to  reports,  is  to  erect  a  new 
bridge  over  Coosa  River  at  this  place.  W. 
H.  Courtenay,  Louisville,  Ky.,  is  Chief  En- 
gineer. 

Iowa  City,  la. — Council  has  appropriated 
$1,500  for  erection  of  abutment  to  new  bridge 
over  Iowa  River. 

Chicago,  III. — Sanitary  District  proposes 
to  erect  a  double  bascule  bridge  over  the 
river  at  Lake  St.  Bridge  would  cost  $1,000.- 
000,  and  plans  for  it  are  now  being  con- 
sidered by  Thos.  G.  Pihifeldt,  City  Bridge 
Engineer. 

Evansviiie,  Ind. — Louisville  &  Nashville  R. 
R.  proposes  to  build  double  track  bridge 
over  Pigeon  Creek  on  Water  St.  A.  B.  Mc- 
Vav.  Evansviiie,  is  Supervisor  Bridges  and 
Buildings,    L.    &    N.    R.    R. 

Lafayette,  Ind. — Plans  have  been  prepared 
by  Everett  B.  Vawter,  for  a  county  bridge 
to  be  erected  over  the  Wabash  River,  at 
Granville.  Bridge  is  to  be  a  steel  structure 
645  ft.  long,  and  county  commissioners  hope 
to  award  the  contract  next  month. 

Springfield,  Mo. — Proposed  viaduct  to  be 
erected  in  this  city  will  be  built  at  Boon- 
ville  St..  agreement  to"that  effect  having 
been  reached  by  F.  S.  Hefterman,  Chairman 
City  Viaduct  Committee,  and  E.  F.  Mitchell, 
St.  Louis.  Mo..  Engineer  of  Construction  for 
the    Missouri    Pacific  Ry. 

Cleveland,  O. — Erie  R  R.  has  completed 
its  temporar.v  bridge  over  Cuyahoga  River 
and  is  drawing  plans  for  a  permanent 
structure  to  cost  $100,000,  which  will  re- 
place the  bridge  that  collapsed  recently.  J. 
Burke.  Cleveland,  O.,  is  Engineer  M.  of  W., 
Erie  R.    R. 

Troy,  O. — The  following  bids  were  receiv- 
ed by  the  County  Commissioners  Nov.  12, 
for  bridge  work:  (1)  Jlilton  bridge  super- 
structure.    (2)     Milton    bridge    substructure, 

(3)  grading    approaches     to    Milton     bridge. 

(4)  Ervington  bridge,  (5)  Troy  lift  bridge, 
16)  reinforced  concrete  cidvert:  Toledo- 
Massllon  Bridge  Co.  (1)  $14,600.  (2)  reinforc- 
ed plan  submitted  $10,600,  (3)  $6,3S0,  (5) 
$8,125:  Central  States  Bridge  Co.  (1)  $14,- 
620,  (4)  $6,100:  Orgonia  Bridge  Co.  (1)  $14,- 
570,  (4)  $6,390:  Brookville  Bridge  Co.  (1) 
$14,375,  (4)  $6,450.  (5)  $8,400:  Taver  &  Ren- 
ick  (2)  $13,675:  Geo.  J.  Bock  &  Son  (1). 
$14,610,  (2)  $13,700.  (6)  $1,600:  Columbus 
Bridge  Co.  (1)  $14,800,  (4)  $6,325:  Hennessey 
Bros.    (2)    (3)    (6)   as  a  whole.    $37,030. 

Scranton,  Pa. — County  Grand  Jury  has 
recommended  construction  of  15  new  bridges, 
to  be  steel  girders  on  concrete  fomidatlons, 
and    t.i   cost    from  $200   to   $950  each. 

Beaver,  Pa. — Preliminary  work  on  tlie  con- 
struction of  the  proposed  new  bridge  of 
Pittsburg  &  Lake  Erie  R  R.  at  Beaver,  will 


be  started  at  once,  as  the  V.  S.  War  De- 
partment has  approved  changes  In  plans. 
J.  A.  Atwood.  Pittsburg,  Pa.,  is  Chief  En- 
gineer.   P.    &    L.    E.    K.    R 

Yankton,  S.  Dak. — Council  Committee  on 
Hrldgis  is  considering  construction  of  con- 
crote  bridge  at  Douglas  Ave.,  to  cost  sev- 
eral   thousand    dollars. 

Memphis,  Tenn. — City  Engineer  Weather- 
ford  Is  stated  to  be  considering  plans  with 
engineers  of  Illinois  Central  R.  R.,  for  con- 
struction by  the  latter  of  a  steel  bridge  over 
Bayou    Gayoso    on    Front    St. 

Ogden,  Utah. — Several  railroad  companies 
proj)ose  to  construct  a  30  ft.  wide,  2.271  ft. 
long  viaduct  over  their  tracks  on  24th  St. 
Viaduct  woidd  cost  $150,000,  and  among 
the  comiianies  Interested  is  the  Oregon 
Siiort  Line  R.  R.,  of  which  Wm.  Ashton, 
■Salt   Lake  City,  is  Chief  Engineer. 

Menominee,  Wis. — Council  Street  and 
Bridge  Committee,  acting  with  City  Engi- 
neer, has  been  authorized  to  procure  plans 
and  specifications  for  a  new  bridge  to  be 
erected  above  the  dam.  Expenditure  of 
$30,000  has  been  authorized  for  constructing 
the  bridge. 

Railroads 
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Stockton,  Cal. — .-Vccording  to  advices  from 
this  place  the  Southern  Pacific  Ry.  is  mak- 
ing preparations  to  double  track  its  lines  be- 
tween  Sacramento  and    Tracy. 

Somerset,  Ky. — Stockholders  of  recently 
organized  Monticello  Construction  Co.  have 
•  lected  J.  H.  Shearer,  President,  and  W.  L. 
Baker.  Secretary.  The  company  is  capi- 
talized at  $100,000,  and  will  begin  at  once 
the  building  of  that  portion  of  the  Cum- 
berland River  &  Nashville  R.  R.,  which  ex- 
tends from  Tateville.  on  the  Q.  and  C.  Road. 
15  miles  southwest  of  Monticello.  The  right 
of  way  has  been  secured.  Ex-General  Man- 
ager Woodward,  of  the  Q.  and  C,  a  resi- 
dent of  Wyoming,  O.,  is  at  the  head  of  the 
new    railroad. 

Brainerd,  Minn. — It  is  reported  here  that 
the  Nortiilaiid  Pine  Co.  will  extend  its  log- 
ging railroad  at  Cross  Lake  to  a  connec- 
tion with  the  Northern  Pacific  or  Minnesota 
&   International   R.    R. 

Clayton,  Mo. — Plans  and  profiles,  showing 
the  proposed  construction  of  the  St.  Louis, 
Montesano  &  Southern  Ry.  Co..  through  the 
southern  part  of  St.  Louis  County,  have 
been    filed    witli    the    County    Court. 

Portspiouth,  N.  H. — Boston  &  Maine  K. 
R.  is  to  erect  new  bridge  over  Piscataqua 
River  at  a  point  about  one-half  mile  above 
present  wooden  slrvicture.  The  cost  of  the 
bridge  will  be  about  $400,000.  an  additional 
$800,000  will  be  expended  for  other  improve- 
ments. F.  A.  Merrill,  Concord.  N.  H.,  is 
Assistant  Chief  Engineer   B.    &   M.   R.   B. 

Lyons,  N.  Y.— New  York  Central  &  Hud- 
son River  R.  R.,  is  said  to  be  planning  to 
extend  its  Pennsylvania  Division,  which  be- 
gins at  this  place,  to  Pittsburg.  Pa.,  in  or- 
der to  secure  certain  eastbound  freight  ton- 
nage. In  order  to  reach  Pittsburg  it  would 
be  necessary  to  extend  the  Pennsylvania 
Division  westbound  from  Mahsey  a  dis- 
tance of  65  to  75  miles.  Surveys  are  re- 
ported to  have  been  made  for  the  exten- 
sion. 

Athens,  O. — A  company  is  being  formed 
for  the  purpose  of  constructing  a  belt  line 
to  circle  the  Hocking  and  Scioto  Valleys. 
As  projected,  the  road  is  to  be  constructed 
from  Athens,  through  Nelsonville,  Murray 
City  and  Gloucester,  giving  about  50  miles 
of  road.  Chas.  S.  Druggan.  an  Attorney  of 
Cnliunbus,    O..    is    interested. 

Springfield,  O. — Detroit,  Toledo  &  Iron- 
ton  Ry.  is  reported  to  be  planning  to  start 
work  next  spring  on  the  construction  of 
a  l^elt  line  for  freight  purposes  around  this 
city.  J.  Wanbecq,  Toledo,  O.,  is  Engi- 
neer. 

Portland,  Ore. — Bids  for  the  construction 
of  tlie  tunnels  for  the  Oregon  &  Washing- 
ton R.  R..  by  which  the  road  will  enter  the 
cities  of  Portland,  Tacoma  and  Seattle,  have 
been  received  and  contracts  will  be  let 
shortly.  It  is  said.  Work  will  be  started  first 
on  the  Tacoma  timnel,  which  is  to  be  8.700  ft. 
long.  The  Seattle  tunnel  is  to  be  5.000  ft. 
long  and  the  Portland  tunnel  will  be  4,800  ft. 
long.  The  three  tunnels  will  cost  about 
$4,500,000.  The  Oregon  &  Washington  R  R 
Is  the  Puget  Sound  extension  of  the  Harri- 
m.an  lines.  George  W.  Boesciie.  Portland. 
Ore..  Chief  Engineer  of  Oregon  R  R.  & 
Navigation  Co.,  will  be  in  charge  of  the 
w<irk. 

McKeesport,  Pa. — Final  estimates  of  the 
cost  of  extending  tlie  four-track  system  of 
tiie  Pittsburg  &  Lake  Erie  R.  R.  between 
Pittsburg  and  McKeesport,  will  be  sub- 
mitted   shortly    to    an    executive    official   of 
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the  above  road.  The  estimated  cost  of  the 
new  work  is  $3,000,  and  additional  tracks 
are  necessary  on  account  of  tlie  increased 
traffic.  J.  A.  Atwood,  Pittsburg,  Pa.,  is 
Chief  Engineer. 

Newport,  Pa. — Newport  &  Sherman's  Val- 
ley R.  R.  David  Gring,  President,  Newport. 
Pa.,  proposes  to  change  its  track  from  a  3 
ft.  gage  to  standard.  Company  operates  30 
miles   of   line. 

Yankton,  S.  Dak. — Surveys  for  the  pro- 
jected Yankton.  Wichita  &  Houston  R.  R., 
are  now  being  made  between  Maple  City. 
Kans.,  and  Bennington.  I.  T..  passing  via 
Wellington.  Kans..  and  the  Otoe  Indian 
reservation  in  Oklahoma  and  through  the 
Cleveland  oil  field.  Fremont  Hill,  Cincin- 
nati. O..  is  President  of  the  road,  and  with 
other  Cincinnati  capitalists  is  furnishing  the 
money    for    the    construction. 

Stanton,  Tex. — Work  Las  been  started  at 
this  place  on  the  construction  of  the  West 
Texas  &  Northern  Ry.  The  O'Donnell  Con- 
tracting Co.  has  the  contract  for  several 
sections  of  the  road.  The  road,  as  projected, 
is  run  from  Amarillo  south  to  the  gulf,  and 
location  surveys  and  construction  figures  for 
the  500  miles  of  line  are  stated  to  have 
been  secured.  S.  G.  Bon  Durant  is  inter- 
ested. 

Spokane,  Wash. — Spokane  &  British  Co- 
lubia  Ry..  according  to  advices  from  this 
city,  has  secured  three-fourths  of  the  right 
of  way  for  its  line  from  Grand  Forks,  B. 
C  to  this  city.  Necessary  capital  is  said 
to  have  been  secured  for  the  road,  which  is 
under  construction  from  Grand  Forks.  W. 
H.  Warringer,  Grand  Forks.  B.  C,  is  in- 
terested. 

Electric  Railways. 

Items   Arranged   Alphabetically   by   States. 

Hot  Springs,  Ark. — Citizens  of  this  place 
and  Little  Rock  have  taken  enough  capital 
stock  in  the  Little  Rock  &  Hot  Springs 
Electric  Ry.  to  assure  the  building  of  the 
road.  It  is  hoped  to  have  work  started  by 
Jan.   1. 

Napa,  Cal. — Standard  Portland  Cement 
Co..  which  has  plant  at  Napa  Junction,  is 
to  build  electric  railway  from  that  place  to 
Napa  River.  2%  miles,  for  the  purpose  of 
transporling   cement. 

Pueblo,  Colo.— N.  C.  Vannatta,  Chief  En- 
gineer of  the  Pueblo  &  Arkansas  Valley 
Electric  Ry.,  has  been  instructed  to  con- 
tinue surveys  to  Rocky  Ford  for  the  pro- 
jected electric  road  of  the  above  company. 
It  is  stated  that  construction  work  oft  that 
portion  of  the  line  between  Pueblo  and 
Blende  will  be  started  as  soon  as  a  few 
difficulties  are  cleared  up  about  the  right 
of  way.  N.  Douthitt,  Kansas  City,  Mo.,  is 
the    promoter. 

Marietta,  Ga. — Citizens  of  this  place.  Pow- 
der Springs  and  Macland  backed  by  capital- 
ists of  Atlanta,  are  to  form  the  Marietta- 
Macland  Ry.  Co..  for  the  purpose  of  con- 
structing an  electric  railway  between  the 
points  named  and  on  to  Atlanta.  Mass  meet- 
ing was  recently  held  in  Marietta  to  further 
the    project. 

Des  Moines,  la. — Residents  of  this  city 
owning  property  at  Spirit  and  Okobiji  Lakes, 
are  taking  active  interest  in  project  to  build 
an  interurban  line  from  the  lakes  to  Sioux 
City,  and  it  is  possible  that  in  addition  to 
the  direct  line  from  Spirit  Lake  to  Sioux 
City,  a  loop  will  be  built  around  the  lakes. 
Henry  Miller.  .Spirit  Lake,  la.,  and  J.  L. 
Myerly,  Des  Moines,  are  reported  to  be  in- 
terested. 

Iowa  City,  la.— CharJes  P.  Murray  &  Co.. 
Cedar  Rapids.  la.,  has  asked  for  franchise 
here   for  a  street  railway. 

Dubuque,  la. — Location  surveys  for  the 
Minneapolis.  Rochester  &  Dubuque  inter- 
urban. the  Dan  Patch  Air  Line,  are  practi- 
cally completed  to  this  city.,  and  it  is  re- 
ported that  actual  construction  work  will  be 
started    next    year. 

Evansville,  Ind. — Evansville  Electric  Ry. 
Co..  owners  of  local  electric  railway  and  the 
Princeton,  Ind..  traction  line,  has  issued 
$.500,000  of  stock,  and  it  is  understood  that 
the  proceeds  will  be  used  to  cover  the  cost 
of  building  a  new  line  through  the  north- 
eastern part  of  the  city,  probably  out  Mich- 
igan or  Columbia  Sts. :  also  that  it  will 
provide  funds  for  building  the  extension  to 
Patoka  and  Hazleton,  north  of  Princeton. 

Evansville.  Ind. — Sur\'eys  have  been  com- 
pleted for  the  extension  of  the  Evansville 
&  Rockport  traction  line  from  Rockport  to 
Grandview.  and  according  to  reported  state- 
ment of  W.  L.  Sonntag,  Evansville,  General 
Manager  of  the  road,  the  work  will  be  start- 
ed in  the  spring. 

LaGrande,  Ind. — St.  Joseph  Valley  Ry., 
operating  27   miles  of  road,   will   electrify  its 


present  steam  line.  M.  L.  Swinehart,  La- 
Grande,    is    Chief   Engineer. 

Plymouth,  Ind. — Indianapolis,  Logansport 
&  South  Bend  Ky.  Co.,  which  proposes  to 
build  a  line  from  South  Bend  to  Logans- 
port,  has  been  granted  a  franchise  in  Ply- 
mouth. The  company,  which  has  its  head- 
quarters in  South  Bend,  propose  to  start 
work    early    in    the    spring,    it    is   said. 

Parsons,  Kans. — C.  D.  Moore,  represent- 
ing Huntington,  Vf.  Va.,  parties,  has  been 
grnnted  fr.inchise  for  a  seven  mile  street 
railway  system  in  this  city.  According  to 
the  franchise  five  miles  of  track  are  to  be 
completed  in   12  m.onths. 

Mexico,  Mo. — Mexico  &  Perr>'  Traction  Co. 
incorporated  last  April,  with  $850,000  capital 
stock,  has  awarded  contract  for  grading  its 
line  between  Mexico  and  Perrv  to  J.  M. 
Wolf.  Collinsville.  III.  The  road  will  be  25 
miles  lung,  and  it  is  announced  that  it  will 
be  in  operation  within  a  year.  A.  L.  Rob- 
inson, Mexico.  Mo.,  is  President. 

Fremont,  Neb. — Fremont  Commercial  Club 
is  advocating  establishment  of  street  rail- 
way system  here  and  recently  J.  C.  Berry, 
of  Minneapolis,  Minn.,  representing  a  firm 
that  builds  street  raihva>s  and  J.  H.  Mithen. 
Omaha.  Neb.,  were  in  the  citv  looking  over 
the    field. 

Oklahoma  City,  Okla. — With  headquarters 
in  tills  t'itv  and  Durant,  Ind.  T.,  and  capital 
stock  of  $5,000,000,  the  Red  River  Ry.  Co. 
h.is  been  chartered.  It  proposes  to  build  an 
electric  line  from  a  point  on  the  Texas 
State  line,  just  north  of  Bonham,  Tex., 
to  Oklahoma  City.  200  miles.  The  incor- 
porators are  George  F.  Robertson,  of  Atoka; 
E.  M.  Abernathy,  S.  C.  Hawk  and  F.  J. 
Hawk.  Lexington;  Albert  Rennie,  Pauls  Val- 
ley: F.  P.  Kibliey,  of  Byars;  J.  W.  Hocker, 
of  Pnrcell.   and   T.   H.   Bayless.  of  Durant. 

Tecumseh,  Okla. — Rapid  Transit  Interur- 
ban Co..  with  capital  stock  of  $2,500,000  and 
headquarters  at  this  place,  has  been  char- 
tered and  proposes  to  build  an  electric  inter- 
urban line  from  Muskogee  southwest  137 
miles  via  Tecumseh  to  Chickasha.  with  a 
cross  line  provided  northwest  from  Tecum- 
seh 55  miles  to  Guthrie,  and  south  from 
Tecumseh  55  miles  to  Sulphur,  a  total  dis- 
tance of  277  miles.  John  A.  Clark,  S.  B. 
Mitchell.  J.  W.  Saxon,  G.  M.  Cissna,  T.  J. 
Ray  and  M.  H.  Tennison,  all  of  Tecumseh. 
are   incorporators. 

Portland,  Ore. — Portland  Railway.  Light 
&  Power  Co..  is  having  estimates  of  cost 
made  of  double  tracking  its  suburban  line 
to  ilount   Scott. 

Lockhart.  Tex. — City  Council  has  grant- 
ed six  months'  extension  to  franchise  of 
Texas.  Interurban  Ry.  Co.  of  which  Col. 
Thomas  Moore,  Austin,  Tex.,  is  President. 

Walla  Walla,  Wash. — Max  Baumeister, 
Allen  H.  Reynolds.  Samuel  Drumheller.  C. 
K.  Holloway.  John  Smith,  W.  A.  Ritz,  E.  S. 
Isaac,  ,J.  L.  Sharpstcin  of  W^alla  Walla, 
have  taken  out  incorporation  papers  for 
the  Washington-Oregon  Traction  Co.  Cap- 
ital stock  is  $1,500,000,  and  it  is  said  that 
construction  will  be  commenced  within  a 
year  on  at  least  75  miles  of  electric  line 
operating  out  of  Walla  Walla.  Power  will 
be  secured  from  the  Wenaha  River  about 
25  miles  from  ^'alla  Walla.  Power  will  also 
be   furnished    for   manufacturing  enterprises. 

Electric  and  Gas  Plants. 

Items    Arranged    Alphabetically    by    States. 

Birmingham.  Ala. — Greater  Birmingham 
Electric  Light  &  Power  Co.  has  been  organ- 
ized with  J.  M-  Bradley  as  President,  and 
will    erect    power    house. 

Crested  Butte,  Colo. — Crested  Butte  Light 
&  Water  Co..  capitalized  at  $50,000.  has 
been  incorporated  b>'  Henry  C.  Wright  and 
others. 

Telluride,  Colo. — The  Beaver  River  Power 
Co..  of  this  city,  has  been  incorporated. 
Lucien  B.  Fuller.  L.  L.  Nunn,  William  L. 
Bierbach   are   interested. 

Cairo,  III. — The  Cairo  Electric  &  Traction 
Co.    \\'ill    improve   its   power   plant. 

Springfield,  III. — Preliminar>-  work  has 
been  started  on  construction  of  new  power 
plant  for  the  John  H.  Brinkerhofl  Heat  & 
Lighting  Co. 

Bicknell,  Ind. — Lighting  franchise  in  this 
town  has  been  granted  J.  E.  Winter  and 
George  Cleveland. 

Jefferson,  la. — Local  electric  light  plant 
will    be    improved.      Percy   Gray   is  manager. 

Princeton,  III. — Bureau  County  Light  & 
Power  Co..  capitalized  at  $50,000,  has  been 
incorporated.     H.   H.   Priestly  is  interested. 

Bowling  Green,  Ky. — Bowling  Green  Ry. 
&  Gas  Light  Co.  will  build  a  new  power 
plant   on    the    Portage    Railroad. 

Baltimore.  Md. — Consolidated  Gas.  Electric 


&  Power  Co.  is  preparing  to  make  extensive 
improvements  to  its  sub-station  at  Penn  and 
Pratt   Sts. 

Garden.       Mich. — Erection      of      municipal 

light   iilant   proposed. 

Ishpemlng.  Mich. — Marquette  County  Gas 
&   Electric  Co.  will  enlarge  its  plant. 

Kalamazoo,  Mich. — Power  plant  franchise 
has    been    granted    Fi"ank    Armstrong. 

Muskegon  Heights,  Mich. — City  is  consid- 
ering erection   of   municipal  lighting  plant. 

Owosso,  Mich. — Owosso  Light  &  Power  Co. 
has  been  organized  and  proposes  to  build 
dam  500  ft.  long  and  30  ft.  high  across 
Shiawassee  River,  2%  miles  from  this  city, 
for  purpose  of  generating  electricity  for  pro- 
posed Grand  Rapids-Pontiac  electric  line  and 
for  this  city.  K.  .M.  Hopkins,  Detroit.  Mich., 
promoter  of  the  electric  railway  is  Presi- 
dent and  Frank  Westcott,  Owosso,  is  Treas- 
urer. 

Maryville,  Mo. — The  Maryvllle  Electric 
Light  &  Power  Cf>.  has  increased  its  capital 
stock    from   $25,000   to   $35,000. 

Thomasville,  N.  C. — Thomasville  Light  & 
Power  Co.  has  been  incorporated.  Capital 
stiick  is  $25,000:  J.  W.  Lambeth  is  interested. 

St.  Paul,  Neb. — S.  B.  Knudson  has  pur- 
cliased  local  electric  light  plant. 

Stella,  Neb.— Stella  Electric  Light  Co..  re- 
cently awarded  contract  for  city  lighting, 
will  at   once  erect  a  plant. 

Reno,  Nev. — The  Lower  Truckee  Electric 
Co.  has  been  incorporated  with  a  capital 
stock  of  $50,000  by  T.  W.  Haines,  of  Oak- 
land. Cal.  W.  H.  Hall,  of  Gridley,  Cal., 
and   Henry  W..   Esden,   of  Reno. 

Newcomerstown,  O. — The  Newcomerstown 
Light.  Heat  &  Power  Co.  has  increased  its 
capital   styck  from   $25,000  to  $100,000. 

Rawson,  O. — The  Village  Council  has 
taken  steps  to  light  the  streets  of  the  town 
by    electricity. 

Shattuck,  Okla. — The  Shattuck  Electric 
Light  Co.  has  increased  its  capital  stock 
from   $3,000  to  $15,000. 

Shawnee,  Okla. — Independent  Light  & 
Power  Co.  has  been  incorporated.  Capital 
stock  is  $100,000  and  J.  W.  Rubey,  Homer 
Alexander,    Harry   Mead  are   interested. 

Mitchell,  S.  Dak. — The  Mitchell  Illuminat- 
ing &  Power  Co..  of  this  city,  has  been  or- 
ganized and  will  improve  electric  light  plant. 

South  Pittsburg,  Tenn. — City  is  reported 
to  have  sold  its  electric  light  plant  to  Prof. 
D.   A.   Tate,   who  will  install  new  machinery. 

Aberdeen,  Wash. — The  Grays  Harbor 
Power  &  Lighting  Co.  will  erect  a  new 
power  house. 

Spokane,  Wash. — The  Multnomah  Mining, 
Milling  &  Development  Co.  is  planning  the 
construction  of  a  power  plant  to  cost  about 
$10,000. 

Fayetteville,  W.  Va. — Fayetteville  Water 
&  Light  Co.  is  being  organized  and  has  ap- 
plied to  city  for  a  contract  to  construct  and 
operate  electric  lighting  and  power  plant, 
water   works   and  gas  works. 

Sewers. 


Items   Arranged    Alphabetically   by   States. 

Cicero,  III. — Arrangements  have  been  per- 
fected by  the  Village  Board  and  the  Board 
of  Local  Improvements  of  Chicago,  whereby 
the  sewer  in  52d  Ave..  Chicago,  will  be  ex- 
tended from  Madison  St.  to  the  drainage 
canal,  draining  Austin  and  Cicero.  The  ex- 
ten.sion  will  cost  $250,000  and  will  be  built 
by  the  Sanitary  District  of  Chicago. 

Galesburg,  III. — Council  Committee  has 
been  appointed  to  consider  establishment  of 
septic  tank  sewage  disposal  system  for  puri- 
fication of  matter  emptying  into  Cedar  Fork. 

Angola,  Ind. — Construction  of  a  30  in.  pipe 
sewer  on  South  W'ayne  St.  is  under  consid- 
eration.    L.   E.   Smith  is  City  Engineer. 

Churubusco,  Ind. — Town  Board  plans  to 
make  a  2.500  ft.  extension  to  sewer  now  un- 
der construction  here.  E.  K.  Strong,  Co- 
lumbia   Citv.    Ind..    is    Engineer. 

Indianapolis,  Ind. — Plans  for  a  2  1-3  mile 
sewer  in  2i;th  St.,  have  been  submitted  to 
Board  Public  Works.  Sewer  will  cost  $25,- 
000  and  part  of  it  will  be  3  ft.  in  diameter 
constructed  of  brick  or  concrete.  Blaine  H. 
Miller  is  City  Engineer. 

Wellington,  Kan. — Plans  for  sewer  system 
for  this  place  are  practically  completed  and 
bids  for  construction   will  be  asked  soon. 

Meriden,  Miss. — Council  Sewer  Committee 
has  been  instructed  to  get  estimates  on  cost 
of  establishing  sewer  system  in  the  cotton 
mill  district.  System  would  cost  about 
^7,000. 

Richmond,      Mo. — This     place      has      voted 
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For  Trench  Work 

where  there  is  a  moderate  amount  cf  water  to 
be  handlod,    there  is   nothing   superior   to  our 

Diaphragm  Pump 

It  will  displace  sand,  gravel,  or  anything  liquid 
enough  to  flow;  the  cost  of  operation  is  low 
and  it  has  great  durability. 

It  can  be  moved  easily  anywhere  on  the 
job  as  no  foundation  is  needed.  We  carry  these 
in  3"  and  4"  with  strainer  and  hose  complete 
ready  for  immediate  use. 

We  make  a  specialty  of  furnishing  repair 
parts.     Circular  on  request. 

HAROLD  L.  BOND  COMPANY 

142  Pearl  Street         Lon^  dis.  Tei.      BOSTON.  MASS. 

Cable  Address  BONDCO  Western  Vnlon  Code 


against  estalilisluti^  st-wer  system.  Vote  was 
about    4    to    1    against   proposition. 

Kansas  City.  Mo. — Mayor  H.  M.  Beards- 
ley  has  requesifd  Board  Public  Works  to 
secure  data  regarding  the  rebuilding  of  the 
city    sewer   system. 

St.  Joseph,  Mo. — Ordinance  will  come  be- 
fore Council  t-alling  for  a  bond  issue  of  about 
$325,000  for  extending  sewers.  David  Lawlor 
is   City    Engineer. 

New  Philadelphia.  O. — State  Board  of 
Health  has  approved  plans  for  a  $100,000 
storm  and  sanitary  sewer  system  for  this 
city. 

Hartwell  (P.  O.  Cincinnati),  O. — This  place 
has  voted  against  issuance  of  $70,000  of 
bonds  for  installing  sewers.  Hartwell  Im- 
provement .Association  will  probably  now 
take  steps  to  secure  a  system  on  the  prop- 
ertj"    assessment    plan. 

Hudson,  O. — It  is  stated  that  proposition 
is  to  be  made  to  this  place  for  the  installa- 
tion of  sewerage,  water  works  and  electric 
light  plant.  Proposition  is  to  be  made  on 
same  basis  as  was  the  Ellsworth  proposi- 
tion. A.  A.  Augustus,  Cleveland,  O.,  and  A. 
H.  Pittrick,  Hudson,  have  been  empow-ered 
to   carry   out   the   provisions  of  the  offer. 

Marlon,  O. — Residents  of  West  Marion 
have  asked  City  Council  to  have  constructed 
a  sewer  to  extend  from  Center  St.  to  Silver 
St.,  along  the  line  of  old  Goose  Creek. 
Work  would  cost  about  $5,000. 

Chester,  Pa. — Advices  from  this  place  state 
that  new  sewers  are  contemplated  in  Up- 
land Borough. 
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TRUNK  SEWER  AND  TUNNEL. 

White  Plains,    N.   T.,    Oct.   10,   1907. 
OfBce  of  the  Commission,  No.  2  Grand  St. 

Pursuant  to  the  provisions  of  Chapter  646 
of  the  Laws  of  New  York,  1905,  as  amended 
by  Chapter  747  of  the  Laws  of  1907. 

SEALED  BIDS,  addressed  to  the  Chairman 
of  the  Bronx  Valley  Sewer  Commission  and 
accompanied  by  a  certified  check  for  at  least 
five  per  cent  of  the  amount  of  security  re- 
quired for  the  faithful  performance  of  the 
contract  for  each  section  bid  upon,  will  be 
received  up  to  November  7,  1907,  at  one- 
thirty  P.  M.,  for  furnishing  all  the  work 
and  materials  necessary  for  the  watertight 
and  enduring 

CONSTRUCTION  of  each  one  of  the  seven 
sections  which  together  comprise  about  twelve 
miles  of  circular  sewer  from  three  and  one- 
third  to  six  feet  in  diameter  and  about 
three  miles  of  circular  lined  tunnel  mostly 
six  and  one-half  feet  and  eight  and  one- 
half  feet  in  diameter.  The  material  to  be 
either  monolithic  reinforced  concrete,  re- 
inforced  concrete  blocks  or  trrlck  masonry. 

PLANS  and  specifications  may  be  seen  at 
the  ofHce  of  the  Commission.  The  Invita- 
tion to  Contractors,  the  Form  for  Bids,  the 
Specifications  and  the  Form  of  Contract 
and  Bond  may  be  obtained  from  the  Sec- 
retary of  the  Commission  upon  the  pay- 
ment of  one  dollar,  to  be  repaid  when  the 
same   are   properly   used   in   bidding. 

FORM  OF  BID  must  fulfill  the  require- 
ments of  the  Invitation  and  be  made  out 
upon  the  printed  Form  of  Bid  as  above  ob- 
tained and  the  Commission  reserves  to  It- 
self the  right  to  reject  any  or  all  bids 
or  to  accept  that  one  or  those  whose  ac- 
ceptance will.  In  Its  judgment,  best  secure 
the  public  Interest  and  the  efficient  per- 
formance  of  the  work  mentioned. 

FRANK  N.  GLOVER. 
Secretary. 
Office  of  the   Commission,   No.   2   Grand  St.. 

White  Plains,   N.   T.,   October  10,   1907. 
Postponement  of   Date. 

The  time  for  opening  of  bids  for  the  con- 
struction of  the  Bronx  Valley  Sewer  Is  ex- 
tended to  Wednesday,  November  27,  1907,  at 
1:30  p.  m.,  at  No.  2  Grand  St,  White  Plains, 
N.  T. 
19-3t  FRANK  N.  GLOVER,  Secretary. 

U.  S.  ENGINERR  OFFICE.  Portland, 
Oreg..  Nov.  20.  1907.  Sealed  proposals  for 
construction  of  one  stern  wheel  steamboat 
will  be  received  here  until  11  A.  M  ,  Dec 
20.  1007,  and  then  publicly  opened.  Informa- 
tion furnished  on  application.  S.  W.  Roes- 
sler,  Lt.  Col.,   Rngrs.  21-4t 


MUNICIPAL     CIVIL     SERVICE     COMMIS- 
SION, 
299  Broadway. 
New   York.    October  31,   1907. 

PUBLIC  NOTICE  IS  HEREBY  GIVEN 
th.1t  applications  will  be  received  from 
THLTRSDAY,  OCTOBER  31.  UNTIL  4  P.  M., 
WEDNESDAY.  NOVEMBER  27,  1907.  for 
the   position    of 

TOPOGRAPHICAL  DRAFTSMAN. 

The  examination  will  be  held  on  Thurs- 
day.  December  19.  1907,  at  10  a.  m. 

The  subjects  and  weights  of  the  examina- 
tion are  Technical,  5;  Experience.  2;  Mathe- 
matics. 2;   Neatness,   1. 

Vacancies  constantly  occur.  The  salary  Is 
$1,200   per  annum  and   up. 

The  provision  of  clause  12  of  Rule  VU., 
to  the  effect  that  "no  person  who  has  en- 
tered any  examination  for  appointment  to  a 
competitive  position  and  failed  therein  or 
who  has  withdrawn  therefrom,  shall  be  ad- 
mitted within  nine  months  from  the  date  of 
such  examination  to  a  new  examination  for 
the  same  position,"  is  waived  so  far  as  It 
applies   to  this  examination. 

For  further  information  apply  to  the  Sec- 
retary. 
19-3t         FRANK  A.  SPENCER,  Secretary. 

SEALED  PROPOS.\LS  will  be  received  at 
the  office  of  the  Liglit-House  Engineer, 
Tompkinsville.  New  York,  until  1  o'clock 
p.  m..  Dec.  16.  1907,  and  then  opened,  for 
furnishing  two  fourth  order  lanterns  for 
Honolulu  Range  Light- Stations,  Hawaii,  In 
accordance  with  specifications,  copies  of 
which,  with  blank  proposals  and  other  In- 
formation, may  be  had  upon  application  to 
the  Light-House  Engineer.  Tompkinsville, 
N.    Y.  21-3t 


CONTRACTORS' 

SUPPLIES 

AND  HEAVY 

HARDWARE 


SCOVIL  HARDWARE 
&  SUPPLY  CO. 

639-';41  Greenwich    Street, 
New  iork  City 

Lead  Furnaces  Jute  Packini?. 

Juuit  UuDners,  CaUilne  Toots 

AH  k'nds  of  Castings 

to  order. 
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SYSTEM" 


Successful  management  of  men 
depends  upon  system.  The 
printed  system  of  one  of  the 
most  successful  of  managers  is 
no'n'  made  public  for  the  first 
time.  We  refer  to  the  "Field 
System"  of  Frank  B.  Gilbreth, 
contractor,  the  advertisement 
of  which  appears  on  page  33. 


November  20,  1907. 
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WANTS 

TJndisplaved  Cards  under 

this,    heading    cost    only 

One  Cent  a  Word 

Displayed  $1.00  an  Inch. 

Wanted  Chemists ;  General  work,  railroad 
cement,  Superintendents,  Brick  Manufac- 
turing plant,  Machine  Shop.  Building  Con- 
struction. Designer,  Woodwork  and  Fix- 
tures. Estimator,  Sash  and  Doors.  Salary 
$1,200  to  $3,000.  Write  today  for  particu- 
lars. HAPGOODS,  305  Broadway,  N.  Y. 
or  1010  Hartford  Bldg.,  Chicago. 


Engineers,  draftsmen,  and  technical  men 
should  be  members  of  our  Engineering 
Agency  and  subscribers  to  the  Engineering 
Agency  Bulletin.  Bulletin  published  every 
Monday  and  contains  long  list  of  vacancies 
that  are  ACTUAL  VACANCIES  at  the  time 
it  is  mailed. 

Send  For  Sample  Copy. 

THE  ENGINEERING  AGENCY,  Inc. 

Monadnock  Block  Chicago. 

Established  1893 


WANTED — Graduate  Civil  Engineer  open 
for  engagement.  Railway  maintenance 
construction  and  track  elevation  experi- 
ence. Understand  thoroughly  the  design 
of  railway  terminals.  Understand  electric 
work  In  connection  with  electric  traction. 
Experience  with  hydro-electric  power 
plants,  pipe  lines  and  sewers.  Address 
"K.  P.  C.,"  care  of  Engineering-Contract- 
ing,  355  Dearborn    St..   Chicago.  19-3t 


ENGINEERING  CORPS,  open  for  engage- 
ment, Nov.  10.  Preliminary,  location  or 
construction.  Steam  or  electric  lines.  All 
instruments.  Twenty  years'  experience. 
Best  of  references.  Address  D.  B.  Met- 
calf.   Box  10.    Salamanca,   N.   T. 


C^V^L,  ENGINEERING  DRAFTSMAN,  Tex- 
as, with  consulting  engineering  firm  hand- 
ling municipal,  hydraulic  and  sanitary 
work  are  wanting  to  get  In  touch  with 
good  draftsman  who  can  carry  on  work 
of  this  nature  and  do  designing  from  pen- 
cil notes.  W.  8409.  The  Engineering 
Agency,    Inc.,    Chicago. 


SEWER  INSPECTOR— Mississippi,  with  city 
engineer  of  a  good  sized  town  will  need 
within  the  next  thirty  days  Inspector  on 
sewer  construction  man  not  less  than 
twenty-five  years  of  age.  who  has  had  ex- 
perience previously  In  different  sewer  con- 
struction and  not  afraid  of  work;  prefer- 
ably a  practical  man.  Salary  $75.  W.  8406, 
The  Engineering  Agency,  Inc.,  Monadnock 
Block,   Chicago. 


WANTErD — Position  as  manager,  superin- 
tendent, or  chief  engineer  with  railway 
company  or  general  contractors,  by  civil 
engineer  of  20  years'  broad  experience. 
Short  line  preferred.  Can  show  results. 
Two  years  present  position  as  manager 
short  line.  Wish  change  of  location.  Ad- 
dress "E.  O.."  care  Engineering-Contract- 
ing, 355  Dearborn  St.,  Chicago.  III.  14tf 


WANTED — Two  experts  on  concrete  and  re- 
inforced concrete  construction,  design  of 
forms,  etc.,  are  open  for  engagement.  Ad- 
dress "Experts."  Engineering-Contracting, 
355   Dearborn  St.,  Chicago.   111.  18-tf 

SITUATION  WANTED  by  superintendent 
and  foreman,  33  years  of  age,  having  had 
practical  experience  on  building  construc- 
tion, grading,  concrete  and  cement  work. 
Also  as  assistant  on  railroad  and  munici- 
pal surveys.  Familiar  with  Instruments. 
Preference,  Southern  location.  Address 
"B.  H.  C."  care  of  Engineering-Contract- 
ing.  355  Dearborn  St.,   Chicago. 

WANTED— Position  with  Contractor  as  En- 
gineer or  Superintendent  railroad  work 
preferred.  Twelve  years'  first  class  experi- 
ence; can  handle  any  Job  of  earth  moving 
or  concrete  work,  steam  shovel,  and  heavy 
masonrj'.  Can  report  In  twenty-four  hours. 
Address  "F.  G.  A.,"  care  of  Engineering- 
Contracting,  355  Dearborn  St.,  Chicago. 

WANTED— Position— Young  Engineer  twen- 
ty-nine; has  principally  acted  for  last  three 
or  four  years  as  Transitman  and  Chief  of 
Party  on  railroad  location;  recently  Chief 
of  Party  on  very  heavy  work  in  Ohio; 
available  Immediately;  salary  expected,  $90 
and  expenses.  Can  report  on  or  after  Oc- 
tober 30th.  Address  "C.  P.  T.,"  care  of 
Engineering-Contracting,  355  Dearborn 
St.,   Chicago. 


TO  CONTRACTORS — Wanted  to  become  as- 
sociated with  firms  of  reliable  contractors 
with  the  view  of  carrying  out  the  work  of 
construction  of  what  is  likely  to  become  a 
valuable  improvement  in  Water  Filtration 
Plants — th^  design  of  which  is  fully  pro- 
tected in  both  countries.  Address  Box  264, 
Goderich,   Ontario,  Canada.  21-2t 

WANTED— Position  —  Railroad  draftsman 
having  had  two  years'  experience  with 
railroad  location  parties,  wishes  new  posi- 
tion. Address  D.  C.  Hall,  1619  Summit 
Ave.,   Seattle,  Wash. 


WANTED— Position-Experienced  Engineer 
and  Contractors'  Superintendent  open  to 
immediate  engagement.  Prefer  concrete 
construction.  Specially  exijerlenced  In  fil- 
ter design  and  construction.  Address  "Im- 
mediate," care  of  Engineering-Contract- 
ing,   335   Dearborn    St..    Chicago.  19-3t 


CONTR.\CTORS'  E\GI.\EER 
Special  Designs,  Computations,  Draw- 
ings and  Reports  made  for  Contractors. 
Specialties:     Reinforced    Concrete, 
Cofferdams^ and  Hydraulic  Work. 

Address    "L     Y.,"    care    of    Engineering- 
Contracting.  355  Dearborn  St.,  Chicago. 


Tables  of  5  Place  Logarithms 
and  5  Place  Squares 

Of  Feet,  Inches  and  32ds  of  Inches  from  0  to  100  Feet 

Also  Tables  of  LoRarithmic  Secants,  Natural 
and  Logarithmic  Functions,  etc. 

The  ONLY   BOOK  That 

Gives  These  Values  to  lOO  Feet 
By  GEO.   D.  INSKIP 

Flexible  leattier.  ei7i  Ins. :  278  pages;  $3.00  net  postpaid 

THE  MYRON  C.  CLARK  PUBLISHINQ  CO. 
355  Dearborn  Street,  ChicafEO,  III. 


C.  E. 


The  civil  engineer  who  aims  to 
succeed  when  in  responsible 
charge  of  men  should  study 
the  system  employed  by  some 
successful  manager.  "Field 
System,"  by  Frank  B.  Gil- 
breth,  has  just  been  published, 
after  years  of  private  use  on 
Mr.  Gilbreth's  contract  work. 
Read  the  advertisement  of  the 
book  on  page  33. 


Edson  Diaphragm  Trench  Pumps 


Inquestionably  the  best  appa- 
ratus lor  moving  large  quan- 
tities of  water  qnickly  and 
economically  by  band  power. 


Xon-chokable,  handling  with  ease 
water  full  of  sand,  gravel,  mud  and 
other  foreign  substances,  without  per- 
ceptible wear.  Can  be  successfully  op- 
erated by  the  most  ignorant  workman. 


Fully  fifty-two  per  cent  of  American  con- 
tractors use  Edson  Diaphragm  Pumps. 
If  you  belong  to  the  forty-eight  per  cent 
you  will  be  interested  in  our  Special 
Guarantee  Trial  Offer. 

Ask  about  it  or  send  for  circular. 

Established    1859 

EDSON  MFG.  CO. 

256  Atiantic  Avenue  Boston,  Mass. 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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DE.XSONS 

Rayroll     IVlanual 

A  hondy  volume  compiled  for  use  in  preparing  pay 
rolls.  WaHes  due  for  any  number  of  hours  from 
1  to  325,  at  u^ual  rates  from  5  to  fiO  cts.  an  hour, 
shown  at  a  Rlancc.  Saves  time.  Avoids  errors. 
Price,  S2.0O  postpaid. 
F,  T,  BENSON.  Port  Deposit.  Md. 


YOUNG  &  SONS 


I  ENOINKJCJilNO  MINING  AND  I 
SUK\'E\T.V()  INSTRUMENTS! 
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UsB  Nash's  Expeditioos  Measurer 

A  book  containing  200  pages  of  indexed 
tables,  which  show  at  a  glance  the 
cubic  contents  of  any  stone  or  pack- 
age according  to  its  length,  breadth 
aid  depth.  Used  by  Contractors, 
(Juarrymen  and  Engineers  all  over  the 
world.  Order  of  your  bookseller  or 
address  the  publisher.  1!K)7  Edition 
Printed  entirely  from  New  Plates. 
$2.00  Postpaid. 

A.  L.  NASH 

17  State  Street        ::       NEW  YORK 
Send  for  Sample  Pages 
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AVOID  ERRORS 


FOR  SALE 
Second  hand 

Asphalt  Patching 
Plant 

built  by  the  Toledo  Asphalt  Patcher 
Company,  for  sale  cheap. 

Address 

WARREN  ASPHALT  PAVING  COMPANY 

East  Cambridge.  Mass. 


Italian  Laborers  Supplied 

FREE  OF  CHARGE 

For  railroad  building,  water-works,  quarries  and 
all  kinds  of  construction  work,  by 

The  Labor  Information  Office  for  Italians 

^Incorporated) 

59  Ufayctte  (Formerly  Elm)  Street 
New  York  City 


No  charge  either  lo    applicants  for   help  or  to 

the  laborers. 

Send  for  circulars  and  application  blanks. 


Work  carried  uM  Ht  ntirlit 
must  have  mittlck'iit  lltflit. 
w  Itliimt  deep  shadow!*.  Thlc 
fuii  oiilv  lie  obtained  liy  a 
portable  lierht.  Tho  men 
carry  It.  aOfll)  canilli!  power 
from  one  pallon  of  oil  per 
hour.  BiiriiH  It  h.>iira\vlth 
out  rGllIlhiir.     rrlii'^Uinai 


Ntnil  for  i'nlaloK. 


Tlie  Wells  Light  Co. 

50  Waihington  Si. 
NEW  YORK 


Contractors'  Equipment 

and 

Storage  Room  to  Rent 

Storage  under  cover  or  not 
as  desired. 

Traction  En};incs,  Steam  Sho\fls, 
Locomotives,  Cars,  Rail,  Hoi.stinj; 
lingines.  Boilers,  New  Era  Qraders, 
Pumps,  Cast  Iron  Pipe,  Crushinj; 
Machinery,  etc. 

White  Us  for  Particulaks. 

HARPER  MACHINERY  COMPANY 

Park  Row  BIdg.,  New  York 

YARDS    AND    SHOPS,    HLOOMFIEI.D.  \    J. 


IFm\   HAY  RAfK 


Architectural  Wire 
and  Iron  Work 

of  all  kiud.4. 
Get  our  prices  and  circulars. 

International  Wire  t  Iron  Wotkt 

?;7  Su;,r-i.,r  .Mrctt 
Detroit.  Mien. 


FOR  SALE 
STEAM  ROAD  ROLLER 

10-ton  Buffalo- Pitts 

In  perfect  condition 

Has  been  used  4  months  on  a  gentleman's 

Country  Estate. 

For  particulars  Address  P.  O.  Box  67.   Far  Hills.  N.  J. 


lVUlgan  iron  works 

"^^        CHICAGO    ;  """■ 


J.  F.  GRAHAM, 

(Roadmaster  Graham) 

RAILROAD  LABOR  AGENT 

All  classes  ot  Laborers  in  Any  Number 
SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory 

WRITE  OR  WIRE 

204  Washington  Avenue  South 
MINNEAPOUS.  MINN. 


!       TEST   BORINGS 

for  Foundations,  Etc. 

ARTESIAN  WELLS,  DRIVEN  WELLS. 
I  PUMPING   APPARATUS 

J.  E.  Feeley  S,  Company 

43  South  Market  Street.  BOSTON 

S^  1  I  tir    K-t'Tiates 


FOR    SALE 

1 — 'JxH  Porter  3l)-inch  Gauge  Locomotive. 

24 — 3- yard  two-way  Dump  Cars. 

122  tons— 30-lh  Rails. 

7,000 — 3-foot  Ties. 

2-No.  2  Movable  Drake  ,    Concrete  Mixers. 

1 — No.  17  Movable  Lube   t 

1 — 75-H.  P.  Stationary  Brownell  Engine. 

1 — 80-H.  P.  Portable  Brownell  Boiler. 

FRUIN  &  COLNON 

CON'TR.\CTORS 

Merchants  Laclede  Bldg.  St.  Louis,  Mo. 


Trench 
Machines 


W'c  sell  and  lease  all  kinds  of  Hoisting  and 
Conveying  Machines  for  Trench  Work. 

Catali'KUc  sent   upon    riiiucst. 


CARSON  TRENCH  MACHINE  CO. 

BOSTON,  nxSS.,  U.  8.  A. 

„,.  vvfH    I  101  Warren  Sl„  .\EW  YORK 
HUANCll   (p^^^  Building,  CLEVELAND 
I  ji)i)  St.  James  St..  Montrci! 


OFlHCES 


FOR  SALE 

1 — No.  2  Foote  Concrete  Mixer  with 

boiler    and    engine     on    trucks. 

First-class  condition. 
1— No.  71  7x10  D.  C.  D.  D.  Lidger- 

wood  Hoisting  Engine,  new  last 

September. 
1 — .5-ton  Locomotive  Crane  builtby 

Northern  Engineering  Co.     New 

last  year. Thoroughly  overhauled, 
3 — J-yd.  American  Hoist  Side  Dump 

Hoisting  Buckets  never  used. 

Address  Box  437,  Decatur,  Illinois. 


r/v  STJLOt/MS 


Every  Train    a 
Two-Hour  Train 

From  7  m.  m.  to  C  p.  in. 


To  PHILADELPHIA 

New  Jersey  Central 


Train  Every  Hour 
on  the  Hour 

Leave  W.  23d  St.  lo  nitnutee  before  the  hour 
r  Stations W EST  23D  ST.  E.XCBLLENT 

LIBEBTY  8T.  DINIKO  SERVICE  1 


906    PAGES    OF    CONCRETE    DATA. 

The  most  recent  and,  ly  all  odds,  the 
most  complete  treatise  on  the  subject  of 
concrete  and  reinforced  concrete  contains  906 
pages  and  715  illustrations  and  drawings. 
It  has  lOS  pages  on  reinfobced  concrete 
buildings  alone,  exclusive  of  the  chapters 
on  the  design  of  columns,  beams,  etc.;  60 
pa.ecs  on  reinforced  concrete  sewers,  con- 
duits .and  pipes;  90  pages  on  concrete 
bridges,  exclusive  of  the  chapter  on  bridge 
piers  and  abutments.  In  short.  Reid's  "Con- 
crete and  Reinforced  Concrete  Construction" 
Is  the  one  book  that  no  concrete  engineer 
or  contractor  can  afford  to  be  without.  In 
spite  of  the  great  cost  of  producing  this* 
book,  its  price  is  only  $5  net.  postpaid. 

THE  MYRON  C.  CLARK  PUBLISHING  CO.. 
355   Dearborn   St.,    Chicago,    111. 
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FOR  SALE 

14  No.   3  wheel  scrapers  at %      25 

New    9x14    Vulcan   dlnkles   at 2,5U0 

New    10x16    Vulcan   dinkles   at 3,000 

Hayward      %  -yard      orange-peel 

bucket     325 

New    1-yard    clam-shell    bucket   lor 

sand    and    gravel    375 

Ladgerwood    No.    71     hoist,     20     HP. 

complete     800 

Little     Giant     H4-yard     traction 

shovel     (2    sets    engines) 3,250 

Nat'l     ^4-yard     mixer     on     wheels, 

with    engine    and   boiler 575 

No.     2     Smith     mixer,     engine    and 

boiler,    on   wheels    675 

No.     1     Smith     mixer,     engine    and 

boiler,    on    wheels    625 

No.     0     Smith     mixer,     engine    and 

boiler,   on   wheels    525 

Gates   No.    5   Style   "D"   Crusher 850 

Marion      Model      60      shovel      (new), 

with    air    9,400 

Bucyrus   70-ton    shovel    (new),    with 

air     9,900 

New      10-ton      American      tandem 

roller     1,600 

Kelly    5-ton   asphalt  steam    roller. . .      800 
6x10    Vllter  belted  compressor  (34  ft.)      110 

12x12x14    Hall    air    compressor 650 

12x1214x14    Ingersoll    compressor...       725 
Morris  No.   10  D.   C.   pump  and  en- 
gine            500 

Complete    M;-yard    dipper    dredge...   2,750 
(Shannon   full   circle   l?4-yard    exca- 
vator        4,000 

McMvler   full   circle  derrick,    50-foot 

boom 2,500 

Let  me  have  your  Inquiries  for  cable- 
ways,  cars,  rail,  rock  drills,  channelers, 
traction  engines  and  contractors'  equip- 
ment generally. 

WILLIS  SHAW 
171  La   Salle  St.  Chicago. 


GoNTRflGTORS 

We  can  make  immediate  shipment 
of  Yellow  Pine,  Poplar,  Oak  and 
Chestnut  Lumber,  Cross  Arms, 
Pins  and  Brackets. 

WRITE  for  PRICES 

CENTRAL  MFG.  COMPANY 
Chattanooga,  Tenn. 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels. 

Southern  Iron  &  Equipment  Co. 

Atl&nta,  Ga. 


Steam  Shovels,  Locomofives,  Gars,  etc. 

RAILWAY    AND     CONTRACTORS'    EQUIPMENT 
A.  C.  TORBERT  &  COMPANY 


Telegrraph,  Telephone  or  Write  Us 


Sn-MS  Mona.lnoik   Block.  Chicago 


SUBURBAN    RAILWAY   SURVEYS. 

This  important  subject  is  treated  in  a  25- 
|iage  chapter  of  Lavis'  treatise  on  "Railroad 
Location  Surveys  and  Estimates."  Mr.  La- 
vis  writes  from  personal  experience  on  subur- 
ban rapid  transit  location,  and  his  discus- 
sion of  this  subject  can  not  fail  to  be  of 
value  to  every  civil  engineer  who  is  inter- 
ested in  this  important  branch  of  railway 
work.  The  other  chapters  of  this  book  are 
also  written  from  an  experience  in  railway 
location  not  only  in  the  East,  far  West  and 
South,  but  in  the  tropics.  Although  it  is  a 
new  book,  several  engineering  colleges  have 
adopted  it  as  a  text-book,  and  a  thousand 
practicing  railway  engineers  ha\'e  purchased 
it.  No  book  of  its  kind  has  received  such 
favorable  reviews  by  railway  papers  and  the 
technical  press  generally.  "Railroad  Loca- 
tion Surveys  and  Estimates,"  by  F.  Lavis. 
i\l.  Am.  Soc.  C.  E.,  is  a  270-page  book,  price, 
$3  net,  postpaid. 

THE  MYRON  C.  CLARK  PUBLISHING  CO., 
355    Dearborn    St.,    Chicago. 


Steel  Tanks  «•"•  Plate  Work 

Our  Specialty  for  35  years. 


Steel  Tanks 

for  any 
Purpose. 

Modern 
Equipment 

Modern 
Methods 


Special  attention  given  to  the  design  and  erection 
of  large  .steel  tanks.    Write  for  prices, 

WM.  GRAVER    TANK  WORKS 

Fia.st  Chicago,   Ind. 


IMMEDIATE  DELIVERY 
New  60.000  and  80,000  capacity  cars. 

Steam  Shovels,  Locomotives,  Plows. 

HICKS  LOCOMOTIVE  &  CAR  WORKS,  Chicago 


Get  Our  Prices 

And  Latest  Catalogues 

Before  Buying  Books  On  Any 

Engineering  or  Contracting  Subject 

Write  us  To-day 

The  Myron  C.  Clark  Publishing  Co. 


355  Dearborn  Street 


CHICAGO.  ILL. 


FOR  RENT 

Portable  Engines,  Boilers, Hoisters.Com- 

pressors.Derricks, Centrifugal  and  Direct 

Acting    Pumps,    and    Diving    Outfits. 

Marvin  Brlggs.  Inc..  154  Nassau  St.  New  York 


FOR  SALE 

9  Western  Dump  Wagons,  Ifi 

yard $  57.50 

4  Western  2- yard  Dump  Cars, 

36"  gauge 45.00 

9  Western  1  i-,  yard  Dump  Cars     .35.00 

12  Western  1)^  yard  Dump  Cars     35,00 

1  Western    Grader   (used    two 

months)        625.00 

1  Lambert  Hoist  Engine      .     .   300.00 

11  K,    &   J,    2-yard   36"   gauge 

Dump  Cars  "...      42.00 

1  Case    Traction    Engine,  20 

H.  P .         1,400.00 

Write  us  for  anything  you  may  be  needing  in 
the  line  of  Contractors'  equipment. 

The  American  Trading  Company 

M.A.R10X.  OHIO 


900 — 60,000     POUNDS    CAPACITY     COAL    CARS 
250 — 60,000     POUNDS    CAPACITY    FLAT    CARS 

IMMEDIATE  SHIPMENT 

Fine  Condition 

ATLANTIC  EQUIPMENT  COMPANY 


1 1 1    Broadway 
New  York 


Railway  E.\change 
Chicago,  III. 
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KELLY- SPRINGFIELD  ROAD  ROLLER  CO. 


SUkB  Boad  Rollen  AllTjpes  AllNl/n, 

Over  BIfktMB  lluixlrvd  b)  Tto.     SatUfictioa  Uakraoleed. 
8«BdrorCsla1of[ao  No.   4 
PHILADELPHIA  OFFICE.  2132  LAND  TITLE  WV 


SPRINGFIELD.  0. 


SMALL  LOCOMOTIVES 


Operate  on  Gasoline 
or  Al  CO  hoi. 

Adapted  to  heavy 
hauling  for  quarries, 
mines,  contractors, 
Brick  yards,  switch- 
ing, etc.,  any  gauge. 

Simple 
Strong 
and  Reliable 

Send  pok  Estimates. 


TERMAAT  &  MONAHAN  CO.,   Oshkosh,  Wis. 


(1..-^ 


TALK  ABOUT   ECONOMY 

Have  you  ever  used  a 

GASOLINE  LOCOMOTIVE? 


For  Contractors, 
Industrial  Plants, 
R,  R.  Excavation 
Tunnel  Work 
Cement  IHfrs, 
R.R.ConstruclIon 
Sand  Pits 
Gravel  Pits 
Brick&TlleWks. 


It  is  unequalled  for  economy  and  ease  of  handling. 

Send  for  Catalog  No.  982GL 

FAIRBANKS,  MORSE  &  CO.,  Chicago,  III. 


Tlie   Emerson 

Handy  Binder 

will  keep  your  papers  rlean  and 
always  at  hand  for  quick  refer- 
ence. These  binders  have  !or 
many  years  been  used  by 
libraries  and  others  as  the  stand- 
ard binder  fi>r  hnldinc  magazines 
and  other  periudlcals 
We    have   them    in    stock   with 

Engineering  -Contracting 

stamped  in  gold  on  the  front 
cover.  Each  binder  is  made  to 
hold  26  copies  of  the  paper. 
Price.  postpaid.  $1  00  each. 
Every  subscriber  to  Eneineerlng- 
Contractine  should  have  one  of 
these  binders. 

ENGINEERING  -  CONTRACTING 

355  Dearborn  Street,  Chicago 


MGIlfEESlSG-fflliTRACI!: 


The  NEW  HUBER  CONTRACTOR  ENGINE 

Is  designed  to  supersede  horses  or  other  animal  power  for  hauling,  grading,  excavating,  plowing,  street  im- 
proving and  other  contract  work.  Our  claims  of  superiority  for  this  engine  are  based  on  economy  and 
increased  efficiency.  The  first  cost  of  the  engine  would  be  but  little  more,  and  in  many  instances  less,  than 
an  outfit  of  horses  and  their  equipment.  The  cost  of  operation  and  maintenance  is  greatly  in  favor  of  the 
engine;  and  when  not  working,  the  expense  is  nothing.  Further,  the  engine  willlast  and  be  doing  good 
service  after  horses  are  worn  out. 

As  to  amount  of  work,  the  engine  will 
handle  heavier  loads  and  make  longer 
hauls  than  any  number  of  horses  that 
could  be  reasonably  used  on  one  ma- 
chine. If  necessary,  the  engine  can 
work  night  and  day,  another  advan- 
tage over  horses  and  men.  We  build 
these  engines  from  sixteen  to  thirty  one 
horse  power;  and  they  are  guaranteed  to 
produce  at  least  their  rated  horse  power. 
We  believe  that  our  proposition  is 
well  worth  investigation  bv  careful  con- 
tractors. We  .give  complete  information 
and  numerous  illustrations  of  the  en- 
gines at  work  in  our  special  catalog 
No.  7.     Ask  us  to  send  you  a  copy. 


The  Huber 
Manufacturing  Co. 


MARION, 


OHIO 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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Baldwin    Locomotive    Works 

BURNriAM,  WILLIAMS  &  CO.,  Phila.,  Pa. 


"Locomotives  of  every  description,  includtni; 

INDUSTRIAL  LOCOMOTIVES 

CABLE    ADDRESS,     BALDWIN,     PHILADELPHIA 


When  in  the  market  for 

DINKEYS, 

Don't  fail  to  get  our  prices  and 

specifications 


Davenport  Locomotive  Works 

DAVENPORT,  IOWA 


Our  Dinkey  is  simple  in  construction  and 
strongly  built. 

YOU  WANT  OUR  FOLDERS. 

VULCAN  IRON  WORKS 

VITilkes-Barre,  Penna. 


LOCOAIlOTIVES 

Suitable  for  Contractors,  Switching,  or  Other  Light  Service 

Simple  Designs.     Quickly  Repaired. 
Large  Water  Capacity.     Roomy  Cabs. 


SPARE   PARTS  ALWAYS  ON   HAND 


AAIERICAIN     LOOOynOXI  VE    CO. 

Ill    BROADU/ZW,    INEIA/    YORK 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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OF  EVERY  KIND,  SIZE  AND  QUALITY 


Right 
Prices 


Dependable 
Qualities 


Prompt 
Shipments 


Courteous 
J- J   j^      Treatment 


This  Illustration  shows  a  stable  tent,  of  which  we  are  the  originators. 

To  give  the  readers  of  this  an  idea  at  to  the  high  grade  goods  we  are  offering  we 
quote  for  thirty  days. 

STABLE  TENTS;  size  30x49  feet;  6  ft.  detachable  wall;  made  of  10  oz.  Army 
Duck,  fully  reinforced  and  roped  with  pure  manilla  rope  on  the  ridge,  eaves,  gables, 
across  gable  ends  and  every  seven  feet  across  the  top.  Complete  with  pure  manilla 
guy  ropes,  iron  bound  stakes,  center  and  wall  poles,  blocks  and  tackle.  Only  $165.00. 
This  is  only  one  of  the  many  sizes  we  carry  in  stock  for  quick  shipment. 


ZITTLOSEN  MFQ.  CO.,  3 


10  to  316  ELM  ST. 


INQUIRIES  SOLICITED 


'BUILDERS  OF  TENTS  WITH  A  REPUTATION" 


ST.  LOUIS,  MO. 

Mention  ENQINEERINQ-CONTTJACTINa 


USE 
On    Your  Concrete  Sewers  and  Conduits 


Half  Round  Blaw  Center,  used  for  construction  of  invert  and  crown, 

sliowing  method  of  support  and  finished  concrete. 

W.  C.  MuUins,  Kansas  City,  Mo. 

WRITE  FOR  CATALOG. 

BIdw  (ollapsible  Steel  (entering  (ompdny 

Wcstinghousc  Building,  Pitt.sburg,  Pa. 
New  York  Office,  320  Park  Row  Bldg. 


THE  JOURNAL 

OF 

WESTERN  SOCIETY  OF  ENGINEERS 

Is  a  high  grade  bi-monthly  illustrated  magazine  of  about  one 
hundred  pages  in  each  number,  and  contains  the  original 
papers  of  engineering  interest  that  have  been  presented  to 
the  society,  with  the  discussion  of  the  same.  These  papers 
treat  of  subjects  in  all  lines  of  engineering,  are  well  illustrated 
and  should  be  of  value  to  engineers,  chemists,  scientific  and 
business  men  everywnere. 

The  Subscription  Price  is  $3.00  a  Year 

The  circulation  is  about  1.500  copies  of  each  issue,  six  times  a  year. 
The  Journal  is  a  valuable  advertising  medium,  as  it  goes  pU  over  the  world 
and  to  a  high  class  of  technical  readers.    .-VdvertisemenLS.  if  ot  interest 
to  engineers,  may  be  published  in  the  Journal. 
For  rates  or  other  information  concerning  the  Journal  of  the  Western 
Society  of  Engineers  address  or  call  upon  the  Secretary,    1737  Monadnock 
Block,  Chicago. 


STOP  AT 

theFREDONIAhotel 

I32I-I323  H  Street,  N.  W. 
WASHINGTON,  D.  C. 

American   Plan 
$2.00  Per  Day  and  Up 

European   Plan 

$1.00  Per  Day  and  Up 

In  the  Center  of  Ever>  thing 

Cuisine  and  Scnicc 
Unsurpassed 

Electric  Li^^hting 
Modern  Improvements 

Special    Rates  lo    Tourists 
and  Commercial  Travelers 

SEND  FOR  BOOKLET 

W  M.  \\.  DANENHOW  UR, 

Propiictor 
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A  Weekly  "Methods  and  Cost"  Journal 
for   Civil    Engineers  and    Contractors. 

WITH  WHICH   13  COMBWED 

ENGINEERING   WORLD 

and 

CONTRACT  NEWS 

Published  every  Wednesday  by 

THE  MYRON  C.  CURK  PUBLISHING  CO. 

(NOT  INC.) 

355  Dearborn  Street,  ChicaEO 

Telephooe  Harrison  6750 
New  York  Office:    13-21  Park  Row 

Telephone  6613  Cortlandt 

Boston  Office:    170  Summer  Street 
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A  Noteworthy  Article  on  the  Methods 
and  Cost  of  Rock  Excavation. 

In  our  earth  and  rock  section  of  this 
issue  we  print  an  article  on  the  methods 
and  cost  of  making  open  railroad  cuts  in 
granite  and  trap  rock  on  the  Grand  Trunk 
Pacific  Ry.  The  information  was  fur- 
nished us  by  Mr.  Geo.  C.  McFarlane,  an 
engineer   and   contractor. 

The  article  is  worthy  of  note  for  several 
reasons,  and  shows  a  very  careful  and 
close  study  made  by  Mr.  McFarlane  of 
the  simple  operation  of  rock  excavations. 
He  gives  records  of  many  details  of  this 
sort  of  work  that  have  never  before  ap- 
peared in  print.  Some  of  these  details 
may,  at  first  sight,  appear  unimportant, 
but  they  really   supply  the   necessary  data 


for  so  conducting  the  work  as  to  secure 
economic  results. 

The  details  of  springing  the  rock  point 
to  the  way  of  drawing  up  rules  that  can 
be  put  into  the  hands  of  foremen  for  their 
guidance. 

The  use  of  derricks  for  loading  rock  in 
the  cuts  is  a  commendable  method,  and  we 
hope  in  a  future  issue  to  give  some  addi- 
tional costs  on  this  part  of  the  work. 

The  pole  tracks  used  on  this  work  are 
shown  to  be  economical  and  can  readily 
be  built  by  any  contractor  at  small  costs. 
Two  of  the  editors  of  this  journal  have 
used  this  system  of  conveying  rock  to  the 
dump   with  great  success. 

The  comments  made  by  Mr.  McFarlane 
on  various  features  of  rock  drilling  and 
excavation  show  that  he  has  made  such 
a  study  of  the  work  as  to  reduce  it  almost 
to  a  science.  For  example,  in  the  spring- 
ing of  holes  he  makes  certain  observa- 
tions-when  he  begins  his  work  in  order  to 
obtain  the  ratio  of  the  charge  needed  for 
successive  springs,  instead  of  making  suc- 
cessive guesses,  which  may  not  give  the 
desired  results. 

Mr.  McFarlane  is  to  be  commended  for 
his  excellent  work  of  observing  and  re- 
cording these  important  features  of  rock 
blasting.  His  work  stamps  him  as  above 
the  ordinary  observer  and  it  means  that 
his  labors  as  a  contractor  and  engineer 
are  bound  to  bring  him  greater  profit  in 
the  future  by  knowing  such  details  of 
cost.  He  does  a  good  service  both  to  him- 
self and  the  construction  work  in  making 
his  records  of  methods  and  costs  public. 


Notes  on   the   Economies  of  Concrete 
Pile  Foundation  Work. 

A  practical  contractor's  experience  in 
constructing  concrete  pile  foundations  is 
recorded  by  Mr.  Charles  R.  Gow  in  an- 
other column  of  this  issue.  We  believe 
that  this  record  should  be  read  by  every 
contractor  for  concrete  work.  Mr.  Gow 
has  a  strong  admiration  for  the  utility  of 
the  concrete  pile  but  an  admiration  tem- 
pered with  recognition  of  the  faults  and 
limitations  of  that  very  useful  foundation 
device.  In  this  regard  he  is  exceptional 
among  current  writers  who,  when  they 
express  any  opinion  at  all,  damn  the  con- 
crete piles  with  faint  praise  or  else  extol 
it  far  beyond  its  just  merits.  Laying  aside 
preferatory  comments,  there  are  one  or  two 
points  made  by  Mr.  Gow  that  seem  to  us 
to  be  worthy  of  particular  emphasis  and 
also  one  or  two  thoughts  suggested  which 
it  may  not  be  wholly  a  waste  of  time  to 
outline. 

One  of  the  most  familiar  arguments  in 
advocacy  of  the  economy  of  concrete  piles 
is  the  argument  that  one  concrete  pile  will 
take  the  place  of  several  wooden  piles. 
The  fact  is,  other  things  being  equal,  that 
a  concrete  pile  must  replace  several  wooden 
piles  if  it  is  to  compare  with  them  in 
economy,  since  pile  for  pile  the  concrete 
pile  costs  more  to  make  and  drive.     .\  con- 


crete pile  can,  however,  replace  several 
wooden  piles  only  when  the  conditions  are 
such  that  its  greater  ability  to  withstand 
load  can  be  utilized.  When  we  substitute 
one  pile  for  three  or  four  we  increase  the 
unit  load  on  the  soil  three  or  four  times 
and  we  can  do  this  only  when  the  soil  will 
safely  support  the  greater  unit  pressure. 
This  is  the  first  important  point  made  by 
Mr.  Gow  in  his  paper  and  it  is  one  that 
must  not  be  lost  sight  of. 

The  second  point  made  by  Mr.  Gow, 
which  we  shall  note  here,  is  that  it  is  a 
matter  almost  of  necessity  in  cast  pile 
work  to  know  the  depth  of  penetration  of 
each  pile  and  to  mold  the  pile  to  corre- 
spond. The  task  of  cutting  off  a  pile  that 
is  too  long  is  a  troublesome  and  expensive 
one.  On  the  other  hand  Mr.  Gow  gives 
some  very  encouraging  demonstrations  of 
the  possibility  of  splicing  out  piles  that 
are  too  short.  He  likewise  shows  that  cast 
piles  will  stand,  in  some  cases  at  least,  very 
hard  driving.  Of  the  various  other  prac- 
tical points  in  concrete  pile  work  we  shall 
let  the  paper  speak  for  itself,  excepting 
only  one  which  is  the  method  of  molding 
cast  piles. 

The  general  practice  in  America  has 
been"  to  mold  piles  horizontically  on  the 
ground.  This  is  the  method  described  by 
Mr.  Gow  with  no  noteworthy  future  except 
the  one  that  the  necessity  of  a  solid  mold- 
ing platform  or  base  was  demonstrated. 
European  contractors  have  a  strong  pref- 
erence for  vertical  molding.  They  believe 
first  of  all  that  a  pile  better  able  to  with- 
stand the  strain  of  driving  is  so  produced. 
Such  lamination  as  results  from  tamp- 
ing and  settling  is,  in  vertical  molding,  in 
planes  normal  to  the  axis  of  the  pile  and 
the  line  of  driving  stress.  How  much  real 
force  there  may  be  in  this  line  of  argu- 
ment we  shall  not  attempt  to  determine, 
but  the  fact  is  that  for  this  reason  among 
others  vertical  molding  of  piles  appears 
to  be  preferred  by  French  and  German  en- 
gineers in  particular.  Writers  on  concrete 
construction  in  America  express  generally 
the  opinion  that  horizontal  molding  is  the 
cheaper  method,  and  we  do  not  recall  that 
this  opinion  has  ever  been  prominently 
disputed.  By  the  same  token  also  it  has, 
so  far  as  we  know,  never  been  shown  to 
be  based  on  facts.  Is  horizontal  molding 
the  cheaper  method  of  molding  piles? 

In  the  ordinarj'  run  of  work,  where 
comparatively  few  piles  are  to  be  made, 
it  is  probably  cheaper  to  use  horizontal 
molding,  but  where  a  large  number  of 
piles  is  to  be  made  the  vertical  method  has 
certain  economic  advantages  which  are 
worth  considering.  Vertical  molding  neces- 
sitates a  tower  or  staging  to  support  the 
forms  and  for  handling  and  placing  the 
concrete.  We  imagine  that  the  contempla- 
tion of  this  rather  imposing  structure  has 
been  a  strong  factor  in  prejudicing  Amer- 
ican engineers  against  vertical  molding. 
To  counterbalance  this  staging  horizontal 
molding  necessitates  a  molding  platform  of 
very   solid   and    rigid   construction    if   it   is 
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to  endure  continued  and  repeated  use.  In 
cost  such  a  platform  will  not  fall  much  be- 
low  a    staging,  capacities   being  the  same. 

In  the  matter  of  space  occupied  the 
tower  or  staging  has  the  advantage.  A 
tower  40  ft.  square  will  give  ample  space 
around  its  sides  for  80  vertical  forms 
for  l2-ii;.  piles  and  leave  nearly  i  ft.  of 
clear  working  space  between  such  pair 
of  forms.  The  ground  area  occupied  by 
the  tower  and  forms  is  1,754  sq.  ft.  With 
the  same  spacing  of  molds  a  horizontal 
platform  at  least  25x160  ft.  would  be  re- 
quired for  the  molds  for  the  same  number 
of  piles  25  ft.  long.  When  space  is  scarce 
this  diflference  cuts  a  big  figure. 

For  round  piles,  vertical  molding  permits 
tlic  use  of  sectional  steel  forms :  horizontal 
forms  for  round  piles  arc  difficult  to  man- 
age. For  square  piles  vertical  molding  re- 
quires forms  with  four  sides ;  horizontal 
forms  for  square  piles  may  consist  of  two 
side  pieces  only,  the  molding  platforms 
serving  as  the  bottom  and  no  top  form 
being  necessary,  thus  for  square  piles 
horizontal  molding  reduces  the  quantity 
of  lumber  per  form  by  50  per  cent.  The 
forms  for  piles  molded  on  their  sides  can 
be  removed  much  sooner  than  can  the 
forms  for  piles  molded  on  end,  so  that 
the  form  material  is  more  often  released 
for  rc-use.  This  agairi  cuts  down  the 
quantity  of  form  lumber  required.  The 
labor  of  assembling  and  removing  forms  is 
somewhat  less  in  horizontal  than  in  verti- 
cal molding.  It  is  also  less  expensive  to 
place  the  reinforcement  in  horizontal  than 
in  vertical  molds  as  a  rule ;  the  placing 
and  working  of  the  concrete  around  the 
reinforcement  is  also  somewhat  more  cer- 
tain and  easy  in  horizontal  molding. 

We  come  now  to  the  very  important 
matters  of  mixing  and  handling  the  con- 
crete to  the  molds  and  of  handling  the 
molded  piles.  We  believe  that  the  pros- 
pect of  elevating  the  concrete  to  the  top 
of  a  tower  is  a  thing  which  again  has 
prejudiced  contractors  against  vertical 
molding  and  with  small  justification.  The 
tower  structure  furnishes  a  convenient 
means  for  supporting  sand  and  stone  bins 
and  housing  for  cement  and  machinery. 
In  a  word  the  mixing  plant  can  be  in- 
stalled within  the  tower  or  close  to  one 
side  where  a  tower  derrick  can  handle  the 
mixed  concrete  direct  from  mixer  to 
forms.  The  same  derrick  can  handle  the 
forms  and  the  molded  piles.  Car  tracks, 
cars,  runways  and  wheelbarrows  are  thus 
eliminated  entirely  and  they  necessarily 
constitute  rather  elaborate  systems  in 
horizontal  molding.  We  think  that  we 
can  assert  with  good  reason  t  hat 
mixing  and  handling  concrete  from  mixer 
to  molds  is  a  simpler  and  cheaper  proposi- 
tion in  vertical  molding  than  in  horizontal 
molding.  Removing  the  piles  from  mold- 
ing bed  to  storage  piles  or  to  pile  driver 
requires  heavy  machinery  in  either  case 
and  we  do  not  think  that  it  can  justly  be 
claimed  to  be  more  expensive  in  one 
case  than  in  the  other. 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  con- 
struc'inK  concrete  and  reinforced  concrete  structures.  It  will 
cover  the  selection,  testing  and  proportioning  of  concrete 
materials;  laboratory  tests  of  concrete;  concrete  mixing,  trans- 
portation and  placing ;  fabrication  and  placing  of  reinforce- 
ment, and  form  construction  and  erection.  It  will  also  contain 
articles  on  new  and  interesting  developments  in  the  design  of 
reinforced  concrete. 


Experience  in  Moulding  and   Sinking 

Concrete  Piles  for  Foundation 

Work. 

lu'ononiic  considerations  usually  demand 
that  a  concrete  pile  shall  be  capable  of  re- 
jilacing  at  least  three  or  four  wooden  piles. 
To  do  this  it  must  safely  carry  a  load  of 
approximately  30  tons.  It  must  be  borne 
in  mind  that  the  ground  under  and  around 
the  pile  must  ultimately  carry  this  load, 
and  since  there  is  a  limit  to  the  carrying 
capacity  of  any  soil,  there  must  also  be  a 
limit  to  the  load  we  can  concentrate  on  one 
pile  of  ordinary  section.  For  the  subsoil 
conditions  in  the  locality  of  Boston,  Mass., 
the  above  load  of  30  tons  is  probably  a 
maximum  safe  limit. 

In  general,  concrete  pile  construction 
may  be  divided  into  two  classes — piles  built 
in  place  and  those  cast  and  driven.  Both 
methods  possess  certain  advantages  as  well 
as  limitations.  In  the  first  class,  the  inac- 
cessibility of  the  space  where  concrete  is 
being  placed,  and  the  uncertainty  as  to 
what  takes  place  during  and  after  placing 
the  concrete,  is  apt  to  leave  some  doubt  as 
to  its  final  sufficiency.  In  the  second  class, 
while  the  quality  of  construction  is  appar- 
ent with  even  superficial  inspection,  the 
possible  danger  during  driving  is  extreme- 
ly problematic.  Some  of  the  methods 
which  have  been  used  by  the  writer,  to- 
gether with  the  reasons  for  their  adop- 
tion, will  be  given : 

Example  I. — An  outbreak  of  quicksand 
had  occurred  in  the  basement  of  a  mill 
building  of  rather  heavy  construction  and 
in  a  few  days  had  so  damaged  one  corner 
of  the  building  as  to  necessitate  tearing  it 
down.  The  remaining  walls  were  threat- 
ened and  indicated  some  settlement.  Bor- 
ings developed  the  fact  that  the  building 
rested  upon  a  thin  stratum  of  hard  pan 
overlying  a  bed  of  quicksand  '25  ft.  in 
depth.  Below  the  quicksand  was  a  stratum 
of  />'ery  coarse  gravel  charged  with  water 
imder  a  head,  the  elevation  of  which  \vas 
T4  ft.  above  the  basement  floor.  It  was 
decided  to  drive  piles  to  the  gravel  in  two 
rows,  one  inside  and  one  outside  the  line 
of  the  walls,  and  to  support  the  wall  on 
needles  capping  the  piles.    Driving  wooden 
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piles  was  out  of  the  question,  as  the  head- 
room required  for  the  driving  would  ne- 
cessitate removing  the  floors.  Also  the 
lieavy  jar  produced  by  the  driving  would 
disturb  the  ground  and  tend  to  further  set- 
tle the  walls.  The  following  method  was 
adopted : 

Eight-inch  wrought  iron  pipe  in  5-ft. 
lengths  was  tapped  down  with  a  light  ham- 
mer, the  successive  lengths  being  coupled 
together  until  the  bottom  section  rested  in 
the  gravel.  The  pipe  was  then  washed  out 
with  a  water  jet,  thus  removing  all  the 
quicksand.  A  l-in.  pipe  perforated  for  2 
ft.  on  the  lower  end  was  then  inserted  and 
driven  into  the  gravel  for  about  3  ft. 
Grout  was  forced  into  the  i-in.  pipe,  the 
intention  being  to  form  a  ball  of  grouted 
gravel  under  the  bottom  of  the  8-in.  pipe 
and  also  to  seal  the  bottom  of  the  pipe 
against  the  inflow  of  water.  After  the 
grout  had  set,  the  8-in.  pipe  was  pumped 
out  and  filled  with  concrete.  Two  of  these 
piles  were  subsequently  used  as  a  support 
from  which  to  jack  up  some  floors  which 
had  settled,  and  an  estimated  total  pres- 
sure of  70  tons,  or  35  tons  on  each  pile, 
was  applied  without  any  measurable  settle- 
ment of  the  piles.  This  method  has  since 
been  used  in  a  variety  of  cases,  sometimes 
with  slight  modification.  Its  great  disad- 
vantage lies  in  the  cost  due  to  loss  of  pipe. 
On  the  other  hand,  it  forms  an  exceeding- 
ly strong  column,  and,  provided  the  foun- 
dation under  it  was  sufficient,  would  carry 
tremendous  loads. 

Examf'le  II. — A  large  brick  building  had 
been  originally  constructed  with  the  outer 
walls  supported  on  piles  and  the  inner  par- 
tition walls  resting  on  mudsills.  These  in- 
terior walls  settled  until  the  floors  were  in 
an  unsafe  condition  and  repairs  imperative. 
In  this  case  the  underlying  soil  was  a  15- 
ft.  layer  of  black  mud  and  filling  overlying 
blue  clay.  Old  walls  and  timbers  in  the 
filling  admitted  tide  water  freely,  so  that 
an  open  excavation  would  require  steam 
pumping,  with  the  consequent  danger  of 
removing  much  of  the  mud.  thus  producing 
further  settlements.  The  pipe  method  as 
used  in  the  former  occasion  w-as  inapplica- 
ble, since  the  clay  bottom  would  take  no 
grout  and  the  piles  would  have  a  bearing 
equal  only  to  the  area  of  the  pipes.  Fig- 
ured on  this  basis,  an  excessive  number  of 
pipes  would  be  required.  This  condition 
led  to  the  invention  of  the  chambering  sys- 
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tem,  shown  below,  iiight-inch  pipes  are 
driven  as  before  about  i  ft.  into  the  clay 
and  washed  out.  The  washout  drill  is  al- 
lowed to  excavate  for  a  further  distance  of 
2.5  ft.  below  the  bottom  of  the  pipes  and  is 
then  withdrawn.  An  expanding  cutter  of 
simple  construction  is  lowered  to  the  bot- 
tom of  the  pipe  so  as  to  rest  in  the  clay  be- 
low its  bottom.  By  revolving  the  cutter,  a 
circular  chamber  is  formed  3  ft.  in  diame- 
ter on  the  base,  and  in  shape  approximate- 
ly a  frustum  of  a  cone.  The  chamber  and 
pipe  are  then  filled  with  concrete.  The  re- 
sult is  a  concrete  shaft  resting  on  an  en- 
larged base.  While  we  usually  recommend 
leaving  the  pipe  in,  we  have  also  on  many 
occasions  \yithdrawn  the  pipe  as  the  con- 
crete filling  progressed.  This  system  has 
been  found  particularly  useful  in  inside 
work,  although  we  have  employed  it  in 
many  cases  in  the  open  where  it  seemed  to 
ofTer  advantages. 

Example  III. — Some   time  later  the  use 
of  these  chambered  piles  was  suggested  in 


progressed  a  few  feet  in  depth,  a  cylindri- 
cal steel  lining  in  two  halves  is  inserted 
and  the  halves  are  bolted  together.  This 
forms  a  lining  which  maintains  the  shape 
of  the  hole  and  protects  the  workman.  As 
excavation  proceeds,  additional  layers  of 
steel  lining  are  lowered  to  the  workman, 
who  inserts  them  under  the  first  lengths 
and  bolts  them  together.  The  sections  of 
linings,  being  in  two  halves,  are  easily 
passed  up  and  down  through  the  shaft. 
When  excavation  reaches  clay  or  other 
firm  material,  a  chamber  may  be  excavated 
to  any  reasonable  diameter.  The  whole 
excavation  may  then  be  filled  with  con- 
crete, the  steel  lining  being  removed,  sec- 
tion by  section,  as  the  concrete  rises  in  the 
shaft.  In  sections  where  the  ground  pene- 
trated is  too  unstable  to  stand  at  all,  as  in 
the  case  of  running  sand,  the  lining  is 
made  of  a  series  of  whole  cylinders  about 
6  ft.  long  each,  but  of  varying  diameters  to 
allow  each  successive  length  to  telescope 
through  the  previous  section  and  to  pene- 
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the  building  underpinning  operations  con- 
nected with  the  construction  of  the  Wash- 
ington St.  tunnel,  Boston.  It  was  thought, 
however,  that  they  were  unsuited  for  this 
purpose  since  they  would  be  subjected  to 
lateral  pressure  during  the  period  of  adja- 
cent excavation.  As  the  practicability  of 
the  washout  method  is  limited  to  pipe  sizes 
up  to  about  14  ins-  in  diameter,  a  very 
small  section  would  be  available'  to  resist 
this  lateral  thrust.  To  meet  this  require- 
ment the  chambered  pipe  system  was  aban- 
doned in  favor  of  the  caisson  method, 
similar  to  that  in  common  use  in  Chicago. 
(See  Engixeerixg-Contr.\cting,  Nov.  21, 
1906.  for  full  description  of  caisson  founda- 
tions for  the  Cook  County  Court  House, 
Chicago,  111. — Editors)  during  the  past 
ten  years,  although  at  the  time  the  idea 
was  original  so  for  as  we  were  concerned. 
By  means  of  this  method  a  pile  of  any 
diameter  from  3  ft.  upward  may  be  con- 
structed in  the  following  manner:  A  cir- 
cular excavation  of  the  required  diameter 
is  started  from  the  surface  by  means  of 
pick  and  shovel.    When  the  excavation  has 


trate  6  ft.  in  advance  of  it.  This  type  of 
pile  has  proved  remarkably  economical  and 
practical  for  heavy  concentrated  loads.  We 
have  on  one  occasion  constructed  a  15-ft. 
diameter  chamber  under  a  3-ft.  shaft  ex- 
cavation. The  required  diameter  of  the 
chamber,  of  course,  depends  upon  the  total 
load  to  be  carried  and  the  unit-bearing  ca- 
pacity of  the  soil.  A  caisson  pile  having  a 
3-ft.  diameter  shaft  and  a  9-ft.  diameter 
chamber  in  good  clay  is  safe  for  a  load  of 
250  tons.  The  chief  advantages  are  the 
minimum  of  excavation  required,  absence 
of  concrete  forms,  and  the  consequent  in- 
crease of  progress. 

Example  IV. — By  far  the  most  interest- 
ing case  of  concrete  pile  work  yet  handled 
is  that  of  the  Milton  car  barn  foundation 
for  the  Boston  Elevated  Railway.  The  site 
of  the  work,  covering  a  little  less  than  an 
acre,  is  one  of  the  most  peculiar  ground 
formation  ever  met  with  in  our  experience. 
Surrounded  on  all  sides  by  ledge,  the  lot 
itself  is  a  deep  deposit  of  semi-fluid  mud 
and  quicksand  extending  to  a  maximum 
depth  of  40  ft.    The  mud  and  sand  are  in- 


terspersed with  what  appear  to  be  floating 
masses  of  hard  pan,  and  at  times  beds  of 
gravel  overlying  the  quicksand  are  encoun- 
tered. There  seems  to  be  no  particular  or- 
der or  relation  between  the  different  class- 
es of  ground,  and  to  further  complicate 
matters  the  ledge  bottom  itself  is  so  irregu- 
lar that  variations  of  10  ft.  in  depth  some- 
times occur  in  a  few  feet  distance.  As  the 
entire  ground  is  thoroughly  saturated  with 
water,  wooden  piles  would  have  been  suffi- 
cient except  for  the  possibility  of  future 
drainage  if  the  ledge  divide  was  ever  pene- 
trated. Concrete  piles  built  in  place  were 
considered  dangerous  on  account  of  the 
extreme  depth  and  the  unstable  surround- 
ing soil.  The  only  alternative  was  the 
driving  of  cast  piles,  and  this  was  the  sys- 
tem finally  adopted.  Soundings  were  made 
at  the  location  of  each  pile.  A  o.S-in.  gas 
pipe  was  coupled  to  a  water  hose  fed  by 
city  pressure  and  jetted  down  to  ledge.  In 
this  manner  the  exact  depth  from  the  sur- 
face of  the  ledge  was  determined  for  each 
location  and  a  pile  was  cast  and  numbered 
to  correspond. 

The  proposed  building  covers  an  area  of 
approximately  37,000  sq.  ft.;  414  piles  are 
required,  ranging  in  length  from  1.5  to  40 
ft.  All  piles  up  to  6  ft.  are  built  in  place  in 
a  wooden  form.  A  low  wall  of  concrete 
capping  the  outside  lines  of  piles  supports 
the  building  walls,  while  interior  loads  are, 
for  the  most  part,  carried  on  columns  rest- 
ing on  a  single  pile.  Each  interior  pile  is 
capped  with  a  block  of  concrete  2  ft. 
square,  in  the  top  of  which  is  set  a  dowel 
to  take  the  wooden  column.  To  prevent 
any  lateral  motion  in  the  soft  mud,  the 
original  plans  contemplated  the  use  of  con- 
crete tie  beams  in  four  directions.  Owing 
to  the  difficulty  of  trenching  for  the  beams 
in  the  semi-fluid  mud,  and  the  absence  of 
any  foundation  on  which  to  lay  the  con- 
crete, this  feature  of  the  construction  was 
changed  at  our  request  to  the  use  of  a  6-in. 
slab  of  concrete  covering  the  entire  lot  and 
surrounding  the  pile  heads.  This  slab  rests 
upon  a  6-in.  bed  of  cinders  overlying  the 
mud.  It  is  reinforced  with  poultry  netting 
crossed  in  two  directions.  As  the  slab 
floats  on  the  mud,  precautions  were  taken 
to  break  its  bond  around  the  piles  and 
against  the  walls  by  the  insertion  of  tarred 
paper  in  order  that  it  might  settle  evenly  if 
at  all. 

The  piles  were  cast  with  a  square  section, 
13  ins.  on  a  side,  and  since  they  were  to  act 
as  bearing  piles  no  taper  was  given  them. 
The  mixture  was  a  1—2.5—4  concrete. 
Clinton  electrically  welded  wire  cloth  was 
adopted  as  a  reinforcement,  having  0.25  in. 
longitudinal  wires  3  ins.  on  centers.  This 
reinforcement  was  bent  to  such  shape  as  to 
make  a  continuous  reinforcement  2  ins.  in- 
side the  face  of  the  piles  on  all  four  sides. 
A  line  of  tin  speaking  tube  1.5  ins.  in  di- 
ameter was  built  in  at  the  center  of  the 
pile  to  admit  water  for  jetting  purposes. 
This  tube  was  stopped  about  10  ins.  from 
the  head  of  the  pile  and,  by  means  of  an 
elbow     and     threaded     nipple,     projected 
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tlirougli  the  side  of  the  pile  to  allow  of  at- 
tncliiiig  the  pressure  hose.  The  piles  are 
handled  with  guyed  derricks  and  inserted 
in  a  timber  guiding  frame  containing  a 
pair  of  driving  gins.  As  soon  as  it  is 
properly  centered  the  jetting  hose  is  at- 
tached to  the  nipple,  and  water,  supplied  by 
a  steam  pump  at  loo-lb.  pressure,  is  forced 
through  the  interior  tube  and  out  of  the 
bottom  of  the  pile.  It  has  .sometimes  been 
found  expeditious  to  churn  the  pile  up  and 
down  during  sinking  by  means  of  the  der- 
rick. This  action  appears  to  thoroughly 
loosen  the  surrounding  ground  and  allows 
a  freer  escape  of  the  material  below  the 
pile. 

As  stated,  at  intervals  all  over  the  lot 
thin  layers  of  hard  pan  are  encountered, 
apparently  floating  in  the  mud  and  sand.  It 
has  been  necessary  to  drive  the  pile  through 
these  masses  when  encountered.  Much  ap- 
prehension was  felt  as  to  the  possible  dam- 
age which  might  result  from  the  driving  of 
these  piles.  A  wooden  follower  has  been 
used,  resting  on  the  pile  head,  and  a  2,800- 
Ib.  hammer  dropped  from  as  high  as  20  ft. 
has  failed  to  produce  any  apparent  injury. 
In  the  case  of  one  pile  the  sounding  pipe 
used  in  determining  the  necessary  length  of 
pile  had  penetrated  a  narrow  crevice  be- 
tween two  boulders  and  the  pile  was  cast 
to  the  length  so  found.  Upon  attempting 
to  drive  this  pile,  the  space  between  the 
two  boulders  proved  to  be  too  small  to  ad- 
mit it.  Not  knowing  what  the  obstruction 
was,  the  foreman  atterupted  to  drive 
through  it.  Three  hundred  blows  of  the 
2.8oo-lb.  hammer  dropping  12  ft.  were  giv- 
en without  appreciable  penetration,  and 
rather  than  cut  off  and  w'aste  about  6  ft. 
of  undriven  pile,  it  was  determined  to  pull 
the  pile  out  and  replace  it  with  a  shorter 
one.  Upon  withdrawing  the  pile,  it  was 
found  to  be  perfectly  s'ound  and  uninjured, 
except  that  the  point  had  been  slightly 
worn  away  on  each  side  where  it  had  rest- 
ed against  the  two  boulders.  Each  pile  is 
finally  driven  until  it  brings  up  firmly  on 
the  ledge. 

The  extreme  length  of  many  of  the  piles 
iiUroduced'  the  serious  question  of  how 
best  to  handle  them  and  avoid  breakage. 
It  was  found  that  up  to  30  ft.  in  length 
they  could  be  picked  up  by  the  end  without 
producing  any  undue  strains,  but  when 
over  30  ft.  they  almost  invariably  cracked 
in  the  middle.  To  prevent  this  action,  four 
angle  irons  were  at  first  used  strapped  to 
the  four  corners  of  the  pile  by  means  of 
iron  clamps.  This  method  was  effective, 
hut  the  lime  required  in  placing  and  re- 
moving the  irons  rendered  it  impracticable. 
.\  simpler  device  was  fuially  adopted  which 
has  allowed  the  handling  of  piles  up  to  40 
ft.  in  length  without  damage.  A  long  chain 
is  used,  one  end  being  wrapped  around  the 
pile  near  the  center,  while  the  other  end  is 
similarly  wrapped  near  the  top  end ;  the 
hook  of  the  hoisting  fall  is  hooked  into  the 
long  loop  of  the  chain,  and  as  the  pile  is 
hoisted  the  hook  slips  along  the  chain  to- 


ward the  top  as  the  pile  is  gradually  up- 
ended, I5y  this  means,  while  the  pile  is  in 
a  horizontal  position,  the  strain  is  applied 
almost  equally  at  the  two  points  of  attach- 
ment and  prevents  undue  stresses  at  the 
center  of  length.  Once  in  an  upright  po- 
sition, of  course,  no  further  precautions  of 
this  nature  are  necessary. 

The  time  required  in  driving  a  pile  de- 
pends entirely  upon  the  nature  of  the 
ground  penetrated.  _  A  ,35-ft.  pile  has  been 
put  down  in  9  minutes,  while  piles  one-half 
that  length  have  sometimes  required  3 
hours. 

In  some  cases  difficulty  was  encountered 
in  maintaining  the  pile  in  exact  location, 
due  to  underground  obstruction  deflecting 
its  course.  The  maximuiri  variation  of  this 
nature  thus  far  noticed  has  been  about  6 
ins.,  and  fortunately  has  occurred  under 
walls  where  the  objection  is  slight  as  com- 
pared with  its  possible  occurrence  under 
columns,  in  which  case  a  single  pile  sup- 
ports the  concentrated  load. 

This  work  was  started  late  in  November 
of  last  year.  The  early  and  severe  freez- 
ing spells  of  that  time  caught  us  unpre- 
pared, with  the  result  that  about  75  piles 
were  badly  frozen.  .\  thick  covering  of 
hay  proved  inefficient,  as  did  also  lines  of 
steam  pipes  under  the  hay,  spaced  10  ft. 
apart.  Many  of  the  piles  were  frozen  be- 
fore taking  an  initial  set,  and  all  of  them 
before  final  set.  Work  on  casting  was  then 
suspended  until  a  shed  could  be  construct- 
ed in  which  to  cast  the  remainder.  All  at- 
tempts at  protecting  the  frozen  piles  were 
abandoned  and  they  w-ere  left  to  their  fate, 
suffering  alternate  freezing  and  thawing 
tliroughout  the  winter.  Late  in  January 
one  of  these  piles  was  sent  to  the  Water- 
town  arsenal,  thawed  out.  and  immediately 
thereafter  tested  for  crushing  strength.  It 
failed  at  60  tons,  or  710  lbs.  per  square 
inch.  This  test  was  deemed  sufficient  by 
tlie  building  department  to  warrant  the 
condemning  of  the  entire  lot  of  frozen 
piles,  but  at  our  request  a  second  sample 
was  selected  at  random  frorft  the  frozen 
lot  and,  accompanied  by  one  of  equal 
length  taken  from  the  lot  cast  under  cover, 
was  sent  to  the  arsenal  for  a  second  test. 
This  time  the  frozen  pile  was  allowed  to 
remain  in  a  warm  room  after  thawing  for 
.ibout  4  weeks  before  testing.  It  failed  at 
236  tons,  or  2,800  lbs.  per  sq  in.  The  un- 
frozen sample  failed  at  241  tons,  or  2,852 
lbs.  per  sq  in.  It  would  appear,  therefore, 
that  the  frozen  pile  recovered  practically 
all  of  its  strength  as  soon  as  the  freezing 
action  was  permanently  removed.  All  of 
this  lot  of  piles  have  since  been  driven.  In 
a  few  cases  the  extreme  ends  of  the  frozen 
piles  appeared  to  be  slightly  disintegrated. 
In  such  cases  we  cut  off  the  ends,  exposing 
the  reinforcement,  and  recast  them.  Some 
of  the  piles  thus  repaired  were  driven 
within  a  week  without  injury  to  the  new 
heads.  In  the  case  of  one  of  these  piles 
the  head  was  shattered  when  the  pile  was 
within   3   ft.   of  grade.     A  new  head   was 


cast  in  place,  the  pile  allowed  to  stand  for 
a  week,  and  it  was  then  successfully  driven 
to  grade. 

Some  of  the  piles  in  this  work  have  been 
successfully  driven  through  material  that 
the  0.5-in.  sounding  jet  penetrated  with  the 
greatest  difficulty,  and  if  tapered  they  could 
probably  be  driven  through  any  material 
that  a  wooden  pile  would  penetrate. 

.■\s  the  work  was  suspended  for  the  win- 
ter after  casting  the  piles,  no  information 
was  obtained  as  to  how  long  after  casting 
the  piles  could  be  handled  and  driven.  It 
is  probable  that  if  cast  in  warm  weather 
they  could  be  handled  in  two  weeks  with- 
out injury. 

As  this  work  was  tlie  tirst  of  its  kind  in 
this  vicinity,  there  was  no  available  pre- 
vious experience  to  guide  us.  Consequent- 
ly, as  might  have  been  expected,  mistakes 
were  made  in  many  details. 

With  the  idea  of  saving  expense  for 
forms,  the  ground  was  leveled  off  and  cov- 
ered with  tarred  paper  on  w-hich  was 
placed  the  side  forms  for  each  pile.  The 
soil  was  so  soft,  however,  that  it  settled 
under  the  load  of  the  green  concrete  from 
I  to  3  ins.,  resulting  in  a  great  waste  of 
concrete  and  adding  materially  to  the 
weight  of  pile  to  be  handled. 

These  piles,  if  built  as  designed,  weigh 
175  lbs.  per  lin.  ft.,  and  the  longest  ones, 
therefore,  weigh  about  3.5  tons.  It  may  be 
readily  understood  that  the  handling  of 
such  a  heavy  load  requires  extreme  care  at 
all  stages  of  the  work.  Owing  to  the  fact 
that  the  piles  were  cast  in  many  instances 
at  a  considerable  distance  from  the  point 
where  they  were  to  be  driven,  much  time 
was  lost  in  moving  them  to  the  driver. 
One  should  attempt  to  so  lay  out  the  work 
as  to  bring  each  pile  within  easy  reach  of 
the  driving  apparatus  which  was  to  drive  it. 

In  the  case  of  friction  piles,  some  knowl- 
edge will  be  necessary  as  to  the  ability  of 
concrete  piles  to  penetrate  different  soils. 
Otherwise  the  lengths  will  be  very  indeter- 
minate, and  much  waste  of  material  and 
labor  must  result.  For  such  piles  a  slight 
taper  will  probably  assist  the  driving 
through  firm  material. 

One  important  point  to  be  considered  in 
cases  where  the  water  jet  method  is  con- 
templated is  the  displacement  of  soil  which 
takes  place  owing  to  the  jet  action.  This 
displacement  in  such  soil  as  mud  and  fine 
sand  appears  to  be  something  greater  than 
the  actual  contents  of  the  pile.  This  prob- 
ably does  not  signify  that  voids  have  been 
left  in  the  ground  below,  but  rather  that 
the  disturbed  soil  has  been  altered  in  den-_ 
sity,  and  a  resulting  shrinkage  or  subsi- 
dence may  occur  in  the  future  as  the  ma- 
terial gradually  returns  to  its  original  con-, 
dition.  An  interesting  feature  of  the  Mil- 
ton work  in  this  connection  has  been  the 
tendency  many  times  for  the  water  from 
the  jet  to  reappear,  not  around  the  pile  be- 
ing driven,  bnt  in  some  cases  around  some 
other  pile  already  driven,  or  perhaps 
through  some  old  test  pipe  hole  from  50  to 
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100  ft.  away.  Meanwhile  the  ground  in  the 
vicinity  of  driving  has  risen  from  i  to  lyi 
ft.  in  elevation. 


The  Cement  Show. 


E.xcellcnt  progress  is  being  made  w-ith  the 
arrangements  for  the  cement  show  to  be 
held  Dec.  16-21  at  the  Coliseum,  at  Chicago, 
111.  The  exhibit  space  already  allotted,  to- 
gether with  the  many  applications  for  space 
in  the  exhibit  department  seems  to  make 
certain  that  the  show  will  be  well  patronized 
from  an  exhibit  as  well  as  an  artistic  stand- 
point. In  addition  to  the  usual  features  of 
the  exhibit,  arrangements  are  being  made 
for  a  course  of  short  practical  lectures  by 
men  eminently  fitted  to  enlighten  the  trade 
as  well  as  the  general  public. 

At  the  first  stockholders'  meeting  of  the 
Cement  Exposition  Co.,  which  was  organ- 
ized to  promote  the  use  of  cement  and  in- 
troduce it,  through  the  Cement  Show,  the 
following  officers  and  directors  were  elect- 
ed :  E.  M.  Hagar.  president  Universal 
Portland  Cement  Co.,  Chicago,  president ; 
N.  D.  Eraser,  vice  president  and  general 
manager  Chicago  Portland  Cement  Co.,  vice 
president :  C.  H.  Wood,  of  the  Wolverine 
Portland  Cement  Co..  Coldwater,  Mich., 
secretary  and  treasurer.  Directors :  Wm. 
Dickinson,  secretary  Marquette  Cement 
Mfg.  Co.,  La  Salle,  111. ;  A.  St.  J.  Newberry, 
president  Sandusky  Portland  Cement  Co., 
Sandusky.  O. ;  E.  W.  Shirk,  president 
United  States  Cement  Co..  Bedford.  Ind. ; 
D.  McCool.  president  and  treasurer  Ne- 
waygo Portland  Cement  Co..  Newaygo, 
Mich. ;  J.  U.  C.  McDaniel.  sales  manager 
Chicago  Portland  Cement  Co.,  Chicago. 
111. ;  B.  F.  .\ffleck.  general  sales  agent  Uni- 
versal Portland  Cement  Co..  Chicago.  111. 
Of  this  number  the  following  executive 
committee  was  elected  :  William  Dickinson. 
B.  F.  Affleck.  J.  U.  C.  McDaniel. 


A  new  system  of  preventing  moisture  in 
walls  of  buildings,  invented  by  a  Belgian, 
was  recently  tested  by  the  officials  of 
Ghent,  Belgrium.  According  to  report  of 
the  U.  S.  Consul  at  Ghent  the  experiments 
were  started  July  14  and  were  completed 
on  Aug.  14.  The  hygrometrical  degree  of 
the  air  in  the  room,  of  approximately  1,200 
cubic  meters  (42..^77.3  cu.  ft."),  where  the 
different  experiments  took  place,  was  83° 
on  July  13.  At  that  time  a  strong  moldy 
smell  was  found  to  exist.  The  greater  part 
of  the  wall  was  covered  with  saltpeter, 
while  the  floor  or  pavement  was  almost 
continually  wet.  On  Aug.  13.  after  testing 
the  new  system  30  days,  the  hygrometer 
was  found  to  have  lowered  from  83°  to 
60°.  The  walls  had  become  completely  dry 
and  the  saltpeter  and  smell  had  disap- 
peared. The  pavement  was  perfectly  dry 
and  remained  so,  while  prior  to  these  ex- 
periments it  had  always  been  found  to  be 
moist.  In  Belgium  the  normal  hygromet- 
rical atmosphere  of  buildings  in  good  con- 
dition varies  between  60°  and  70°. 


Earth  and   Rock   Section 


Note :  This  section  is  devoted  to  methods  and  costs  of  exca- 
vating earth  and  rock  and  building  embankments.  It  will 
cover  the  grading  of  roads  and  railroads,  diking  and  canal 
work,  dredging,  building  reservoirs  and  earth  dams,  sewer  and 
water  pipe  trenching,  quarrying,  etc. 


Methods    and     Costs     of    Excavating 

Granite    in    Open    Cuts    on    the 

Grand  Trunk  Pacific  R.  R. 

Mr.  George  C.  McFarlane.  engineer  and 
contractor,  has  furnished  us  with  the  fol- 
lowing valuable  data  relative  to  the  rock 
excavation  that  he  is  doing  as  a  contractor 
on  the  Grand  Trunk  Pacific  R.  R.  The 
contract  that  Mr.  McFarlane  has  covers 
>omc  rock  tunnel  work,  approaches  to  the 
tunnel,  and  some  open  cuts.  In  this  article 
the  work  described  will  be  limited  to  the 
open  cuts  and  the  tunnel  approaches.  Mr. 
McFarlane  has  recorded  many  details  and 
costs  of  rock  excavation  that  have  never 
before  appeared  in  print. 

The  Grand  Trunk  Pacific  R.  R.  is  being 
built  from  Quebec  to  Winnipeg  by  the 
Dominion  government.  The  J.  D.  McAr- 
thur  Co.,  of  Winnepeg.  have  the  contract 
for  grading  the  276  miles  between  Superior 
Junction  and  Winnipeg.  The  80  miles  of 
this  division  lying  north  of  the  Lake  of  the 
Woods  is  nearly  all  rock  work  and  will 
cost  about  $100,000  a  mile  to  grade.  Nearly 
all  the  rock  work  is  sublet  out  to  small 
contractors  and  "station  men."  Practi- 
cally none  of  the  sub-contractors  keep  any 
cost  data  on  their  work.  Fully  three-quar- 
ters of  the  rock  cuts  are  sublet  to  gangs  of 
station  men  at  prices  ranging  from  $1.15  to 
$1.35  per  cubic  yard.  The  station  men  are 
charged  $4.50  a  week  for  board.  $5.50  a  day 
for  a  team  and  driver.  $11.50  a  box  for  60 
per  cent  dynamite  and  $2.75  a  keg  for  black 
powder  and  other  supplies  in  proportion 
They  are  also  given  free  cars  and  rails,  but 
no  overhaul,  or,  if  they  use  pole  tracks  and 
stone  boats,  which  they  furnish  themselves, 
they  are  allowed  the  customary  I  ct.  per 
cu.  yd.  per  100  feet  as  overhaul  beyond  the 
500-foot  limit. 

The  rock  cuts  are  20-ft.  bottom,  sloped 
back  3  ins.  to  the  foot,  but  most  of  the  cuts 
break  wider  than  the  slope  stakes,  the  over- 
break  running  from  10  to  40  per  cent. 
Overbreak  is  usually  paid  for  at  the  same 
price  as  the  regular  section,  but  the  com- 
mission leave  it  to  the  division  engineers 
whether  the  contractor  shall  be  allowed 
overbreak  or  not. 

One  gang  of  10  station  men  took  out  a 
7.000  yd.  rock  cut  last  winter  at  $1.20  per 
yd.  and  each  man  cleared  over  all  expenses, 
$4.60  per  day  and  board.  Most  of  the  sta- 
tion gangs  do  not  make  over  $2.50  to  $3.00 
per  day.  and  received  from  $1.30  to  $1.35 
per  cu.  yd. 

The  large  cuts  are  mostly  sublet  to  con- 


tractors who  furnish  their  own  equipment 
and  camp  outfit.  They  receive  from  $1.40 
to  $1.50  per  cu.  yd.  All  blasting  material 
is  bought  from  the  general  contractor  at 
the  following  prices:  Dynamite,  40  per 
cent,  $9.00  per  box;  50  per  cent.  $10.00;  60 
per  cent,  $11.00;  black  powder,  $2.50  per 
keg;  fuse,  90  cts  per  hundred  ft.;  caps,  90 
ets.  per  box;  lead  wire,  $1.75  per  hundred 
ft.;  electric  fuses.  $3.00  per  hundred  for 
4  ft.  and  $.50  per  hundred  extra  for  each  I 
foot  over  4  feet. 

On  his  own  work  Mr.  McFarlane  used 
steam  drills  in  all  the  large  cuts,  while  in 
the  smaller  cuts  hand  drills  were  used. 
With  hand  drills,  holes  as  deep  as  30  ft. 
were  put  down.  Steel  i  in.  in  diameter  was 
used  to  make  the  drills,  which  were  feaged 
to  i}i  in.  This  size  drill  being  used  for  the 
entire  depth  of  the  hole.  The  hand  drillers 
worked  3  men  in  a  gang.  In  starting  the 
hole,  and  until  it  reached  a  depth  of  about 
6  ft.,  2  men  did  the  striking  and  one  man 
held  the  drill.  In  drilling  holes  to  a  greater 
depth  all  three  men  used  striking  hammer, 
the  rebound  and  jumping  of  the  drill  turn- 
ing it  enough  to  keep  the  hole  fairly  round. 
The  rocks  encountered  on  this  work  are 
hard  granite,  traps  and  diabase  of  the  Lau- 
rentian  and  Huronian  system. 

Hand  drillers,  when  working  by  the  day. 
were  paid  $2.25  for  10  hours,  but.  when 
paid  per  foot  drilled,  received  45  cts.  This 
price  per  ft.  does  not  include  sharpening  or 
carrying  steel  to  the  shop.  In  drilling  block 
holes,  every  hole  less  than  i  ft.  in  depth 
was  counted  as  being  a  foot. 

The  following  are  some  records  of  hand 
drilling : 

One  gang  of  three  men,  in  drilling  to  to 
14-ft.  holes  in  dark  hornblende,  averaged 
29  ft.  per  day. 

In  drilling  red  granite,  20  ft.  is  about  the 
average  per  day. 

In  trap  and  diabase  rock,  18  to  19  ft.  is 
an  average  day's  work. 

In  drilling  block  holes,  a  less  number  of 
feet  are  drilled  per  day.  A  record  for  six 
days  for  one  gang  on  block-hole  work  was : 
Monday,  I  hole  36  ins.  deep ;  i  hole  45  ins. 
deep :  8  holes  from  5  to  12  ins.  deep ;  total 
driven,  11  ft.  7  in.     Tuesday,  I  hole  22  ins.; 

I  hole  18  ins.;  4  holes  6  to  9  ins;  total.  5  ft. 

I I  ins.  Wednesday,  i  hole  36  ins. ;  i  hole 
22  ins.;  I  hole  17  ins.;  5  holes  6  to  12  ins.; 
total.  9  ft.  9  ins.  On  Thursday  the  drilling 
done  was  for  holes  to  square  up  bottom  of 
cut,  there  being  5  in  all;  I  hole  was  68  ins.; 
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1  hole  so  ins. ;  l  hole  24  ins. ;  i  liolc  40  ins. ; 
I  hole  28  ins. ;  total,  17  ft.  6  ins.  On  Fri- 
day 1 1  holes  from  6  to  16  ins.  were  driven. 
Saturday,  i  hole  44  ins. ;  I  hole  30  ins. ;  and 
7  holes  from  6  to  9  ins. ;  total,  10  ft.  3  ins. 
This  gives  a  total  of  62  ft.  8  ins.  in  49  holes, 
or  an  average  depth  of  about  IS  ins. 

I'or  sharpening  the  steel  a  blacksmith  and 
a  helper  were  employed,  and  a  "nipper"  to 
carry  the  steel  back  and  forth  from  the  cut 
and  shop.  For  sharpening  the  steel  for  5 
gangs  of  drillers,  who  put  down  2,142  ft.  in 
a  month,  we  have  the  following  cost : 

Blacksmith,  25  days  at  $3.S0 $  87.50 

Helper,  24  days  at  $2.00 4800 

Nipper,  24  days  at  $2.00 4800 

12  sacks  coal •  • 12.00 

$195-50 
This  means  an  average  cost  of  sharpening 

per  lineal  ft.  of  hofe  drilled  of  about  9  cts. 
This  gives  us  a  total  cost  of  drilling  and 

sharpening  drills  for  the  examples  given  as 

follows : 

Dark  hornblende  (deep  holes)  29  ft.  drilled 
per  day — 

Drilling,   per   ft $-23 

Sharpening,  per  ft 09 

Total,  per  ft $  -32 

Red  granite  (deep  holes),  20  ft.  drilled  per 

day — 

Drilling,   per   ft •  •  •$  -34 

Sliarpening.    per    ft 09 

Total,   per   ft ■  • .  .$  .42 

Red   granite    (shallow  block   holes),   10  ft. 

3   in.   drilled   per   day — • 

Drilling,  per   ft $  -65 

Sharpening,   per    ft 09 

Total,   per    ft $  -74 

Trap  and  diasbase  (deep  holes)   18  to  19  ft. 

drilled  per  day — 

Drilling,   per   ft $  -35 

Sharpening,  per  ft •  ■  •  ■     .09 

Total,  per  ft $  .44 

Average  of  5  gangs,  18  ft.  drilled  each  day — 

Drilling,  per   ft ■  • $37 

Sharpening,  per  ft 09 

Total    $46 

I'his  gives  an  average  of  19  ft.  at  a  cost 
of  47  cts.  per  lin.  ft.  for  drilling  and  sharp- 
ening steel.  This  includes  both  deep  and 
shallow  holes. 

For  other  costs  of  hand  drilling  see  En- 
gineering-Contracting, Oct.  2,  1907,  page 
197,  where  the  cost  of  drilling  and  sharpen- 
ing drills  for  sandstone  drilling  is  given,  and 
also  page  199  of  the  same  issue,  on  which 
is  listed  the  cost  of  drilling  in  mica  schist. 
Still  more  data  will  be  found  in  Gillette's 
"Rock  Excavation." 

The  steam  drills  used  in  the  large  cuts 
worked  for  the  most  part  on  deep  holes. 
Comparatively  small  steam  drills  (all  3V2- 
in.  cylinder  and  less)  were  used.  With  a 
3-in.  machine,  holes  were  drilled  to  a  depth 
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of  2S  fl.,  while  holes  from  30  to  35  ft.  were 
sunk  with  3]4  and  Z'/z-'m.  machines. 

For  conveying  steam  from  the  pipes  to 
the  drills,  "Flexible  Metallic  Tubing,"  sold 
by  the  Canadian  Rand  Co..  of  Montreal, 
Canada,  was  used  exclusively.  With  this 
all-metal  hose,  the  oiler  is  placed  at  the 
end  of  the  steam  pipe,  to  lubricate  the 
hose  as  well  as  the  machine.  When  sev- 
eral drills  are  run  from  the  same  boiler, 
a  sight-feed  lubricator  is  placed  on  the 
main  steam  pipe,  thus  saving  the  runner 
tlic  botlicr  of  oiling,  and  insuring  a  reg- 
ular and  continuous  lubrication  of  the  hose 
and  machines. 

This  hose  is  made  of  steel  or  copper. 
It  has  been  used  for  a  year  and  a  half  on 
the  Canadian  Pacific  and  the  Grand  Trunk 
Pacific.  Mr.  McFarlane  states  that  it  is 
greatly  superior  to  any  make  of  rubber 
steam  hose.  The  life  of  this  metallic  tub- 
ing, he  says,  is  6  months  as  compared  to  2 
months  for  the  best  grades  of  rubber  hose. 
One  piece  of  hose  he  used  continuously 
from  Nov.  15  to  August  i.  He  paid  $19 
for  a  25  ft.  length  of  i-in.  hose  with  spuds 
and  couplings  and  $23.75  for  the  same 
length  of  l'4-in.  hose.  Using  this  hose 
allows  of  running  up  the  steam  pressure 
for  deep  hole  drilling  and  also  for  work 
during  freezing  weather.  At  a  tempera- 
ture of  45  deg.  below  zero,  drills  were 
run  at  a  distance  of  from  500  to  600  ft. 
from   the   boiler. 

For  deep  holes  the  drill  steels  are  made 
up  for  2-ft.  depths.  The  starters  are  gaged 
3''4  ins.,  the  gage  being  dropped  5^  to  3-16 
in.  for  each  succeeding  steel  so  as  to  finish 
the  hole  to  about  lJ4  in.  The  bits  are 
forged  with  long,  heavy  shoulders  and 
very  little  clearance  to  reinforce  the  cor- 
ners of  the  cutting  edge  and  prevent  ex- 
cessive wear  in  the  gage.  The  last  two  or 
three  drills  of  the  set  are  usually  fitted 
with  blunt  chisel  bits. 

The  cheaper  grades  of  drill  steel  are  used 
almost  exclusively ;  the  high  grade  brands 
of  bar  and  cruciform  steels  require  to  be 
forged  and  dressed  at  low  heat ;  and,  even 
when  properly  dressed  and  tempered,  wear 
as  fast  as  the  low  priced  drills.  The  lat- 
ter, while  they  can  be  forged  at  a  much 
"softer  heat,"  will  not  stand  excessive  up- 
setting, and  it  is  often  good  practice  to 
weld  on  short  lengths  of  heavy  steel  to 
form   the  bit. 

In  tempering,  the  bit  should  be  tough- 
ened by  heating  to  a  bright  red  heat,  then 
plunged  into  the  water  5^  to  J^  in.  and 
held  there  15  to  20  sec,  soused  a  few 
times  until  the  part  "Out  of  the  water  is 
cooled  sufficiently  to  show  no  color,  and 
finally  immersed  in  the  tub  until  cold.  If 
tempered  in  this  manner  a  drill  will  show 
'A  in.  of  cutting  edge,  with  a  fine  gray  tem- 
per backed  by  softer  tough  metal. 

Steam  drill  runners  are  paid  $3.75  per 
day  of  10  hours  and  helpers  $2.25.  On 
railroad  work  the  cost  of  running  steam 
drills    is    necessarily    high,     as,     ordinarily. 
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only  one   or  two  drills  can     be     operated 
from  one  boiler. 

The  daily  expense  of  working  one  steam 
drill  from  a  boiler  was  as  follows : 

I  day  drill   runner. ..'. $  3.75 

I  day  drill  helper 2.25 

I    day   fireman 2.50 

'/i   day    blacksmith 1.87 

'/2  day  blacksmith  helper.. 1.13 

I    cord    wood 2.25 

Coal    ■  .       .30 

Repairs    and    oil 38 

Total $14-43 

The  average  number  of  feet  drilled  a  day 
was  30  ft.,  making  a  cost,  including  sharp- 
ening, of  48  cts.  per  ft. 

Some  individual  records  of  drills  were 
as   follows : 

A  baby  Rand  drill  2!{i-in.  cylinder  put 
down  5  "pop  holes."  totaling  26  ft.  5  ins. 
in  5   hours. 

A.  sVz-in  Rand  drill  put  down  4  l8-ft. 
holes  in  medium  hard  dark  granite  in  10 
hours,  a  total  of  72  ft. 

-■^  3'/^-in.  Rand  drilled  2  25-ft.  holes  in 
black  granite  and  bands  of  hard  red 
granite  in  10  hours.  All  of  these  include 
time  of  setting  up  the  machine  and  blow- 
out the  holes. 

For  a  3j^-in.  drill  working  consecutively 
in  one  cut  the  following  record  was  kept 
for  3  days. 

I  hole  17  ft.  6  in.  drilled  in 7  hrs. 

I  hole  18  ft.  6  in.  drilled  in 8  hrs. 

I  hole  16  ft.   10  in.  drilled  in 4  hrs. 

I  hole  II  ft.  8  in.  drilled  in S  hrs. 

I  hole  16  ft.  6  in.  drilled  in 5  hrs. 

I  hole  13  ft.  8  in.  drilled  in ....  3  hrs. 

Total,  64  ft.  8  in  drilled  in 32  hrs. 

This  is  an  average  of  2  ft.  per  hour. 

These  records  are  all  very  low,  and  are 
due,  no  doubt,  to  the  hardness  and  tough- 
ness of  the  rock,  and  also  to  the  fact  that 
all  these  holes  are  15  ft.  or  more  in  depth, 
thus  being  classed  as  deep  holes,  while 
the  drills  are  all  comparatively  small  ones, 
and  were  not  designed  to  carry  such  heavy 
steel.  For  a  3%-in.  drill  to  put  down 
holes  25  ft.  deep  means  to  retard  the  speed 
of  the  drill  exceedingly.  Then,  too.  with 
these  deep  holes  it  must  be  remembered 
that  the  diameter  of  the  holes  is  large  for 
a   greater  depth   than   for   shallow  holes. 

The  above  cost  of  48  cts.  per  ft.  is  for 
one  drill  run  from  a  boiler.  To  add  an- 
other machine  run  from  the  same  boiler 
would  mean  to  reduce  this  cost  about  10 
cts.   per  ft. 

On  most  open  cut  work  it  has  been  the 
custom  to  drill  the  blast  hole  on  or  near 
the  center  line  of  the  cut.  so  as  to  get  the 
charge  of  explosive  at  the  center  of  the 
mass  to  be  moved.  A  12-ft.  hole  is  given 
a  12-ft.  burden,  while  a  25-ft.  hole  is  given 
from  20  to  25-ft.  burden.  But  Mr.  Mc- 
Farlane writes  that  with  a  20- ft.  roadbed 
ho  prefers  two  holes  ID  ft.  on  each  side  of 
the  center  line,  the  burden  not  to  exceed 
15    ft.     Holes    should    not    be   over   25    ft. 
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deep,  nor  set  back  more  than  14  or  15  ft. 
If  cuts  are  deeper  than  this  they  should 
be  made  into  two  lifts.  Figs.  I  and  2  show- 
arrangement  of  holes  used  by  Mr.  McFar- 
lane.  He  writes  that  he  finds  that  ex- 
cessive burdens  are  the  cause  of  most 
blasting  troubles. 

After  drilling,  the  bottom  of  the  holes 
are  chambered  to  receive  the  charge  by 
springing  with  dynamite.  In  a  bottom 
bench  where  a  heavy  lift  is  required,  no 
more  than  a  foot  is  chambered.  In  upper 
benches  it  is  permissible  to  chamber  2  or 
3    ft.    of   the    hole.       If   the   tamping   stick 


After  each  watcr-tamped  spring,  the  hole 
is  blown  out  with  steam  or  pumped  out 
with  a  sludge  pump.  Usually  two  or  three 
water-tamped  springs  will  be  used.  The 
succeeding  springs  and  final  charge  are 
tamped  with  sand  and  detonated  with  a 
battery.  In  water-tamped  spring  the  tamp- 
ing is  always  blown  out  even  if  the  hole 
is  full  of  water;  while  7  or  8  ft.  of  sand- 
tamping  is  seldom  blown  out,  unless  the 
rock  is  very  tough,  and  the  bottom  of  the 
hole  is  right  in  the  center  of  a  solid  mass 
of  rock  having  no  parting  planes  or  seams. 
For  further  information  on  water-tamping, 
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Fig.    1.   Longitudinal    Section    of  Cut    Showing    Blast    Holes    and 
Method  of  Mucking  With  Stone  Boat  and  Team. 


shows  that  the  hole  has  been  filled  for  8 
or  10  ins.  with  dynamite  at  the  bottom,  it 
may  be  expected  that  the  chamber  will 
be  I  ft.  deep.-  while  a  12  or  15-in.  rise 
of  the  tamping  stick  will  show  a  chamber 
of  2  to  3  ft. 

The  first  springs  are  held  down  by  w'ater 
tamping.  In  springing,  w-ater  tamping  is 
nearly  as  good  as  sand,  except  when 
charges  of  over  30  sticks  are  used.  With 
heavy  charges  the  water  tamping  permits 
the  dynamite  to  shake  up  the  hole  and 
make  it  ragged.  Sand  tamping  has  to  be 
■drawn  after  each  shot.  If  the  sand  is  free 
fram  clayey  material  it  can  be  drawn  quick- 
ly by  spudding  it  with  a  churn  drill  and 
pumping  up  the  cuttings.  Sometimes  it  can 
be  blown  out  w-ith  the  steam  blowpipe. 

With  water  tamping  a  cap  and  fuse  are 
used,  unless  the  hole  is  ragged,  when  the 
spring  is  made  with  electric  exploders.  The 
fuse,  usually  12  in.  long,  after  being  split 
is  held  under  water  for  5  or  6  seconds 
to  kill  any  fire  hanging  in  the  tape,  and 
then  dropped  into  the  hole.  Unless  the 
drop  fuse  were  dipped  in  water,  it  might 
ignite  dynamite  adhering  to  the  sides  of 
the    hole,    causing   a    premature    explosion. 


see  Gillette's  "Rock  Excavation — Methods 
and  Costs,"  page  131. 

Two  exploders  are  always  used  in  a 
hole,  as  it  would  be  exceedingly  hazardous 
to  draw  the  tamping  in  case  of  a  misfire. 
Such  mishaps  are  exceedingly  rare  with 
a  battery.  Usually  the  spring  will  not 
throw  the  tamping  out  of  the  hole  if  more 
than  6  or  7  ft.  of  sand  are  used. 

The  springing  opens  up  the  rock  joint- 
ing and  indicates  very  closely  where  the 
burden  of  the  shot  will  cleave  from  the 
solid  Bnd  the  successive  springing  charges 
indicate  the  ratio  of  enlargement  of  the 
pocket. 

The  effective  force  of  the  main  blast  is 
a  short,  powerful  blow  equivalent  in  length 
to  about  one-half  the  diameter  of  the  pow- 
der charge.  This  blow  is  transmitted  in  all 
directions.  In  the  immediate  vicinity  of 
the  powder  charge  the  compression  is  so 
great  as  to  crush  and  pulverize  the  rock. 
As  it  expands  toward  the  free  faces  its 
energy  becomes  absorbed  by  the  elasticity 
of  the  rock,  and  the  recoil  from  the  com- 
pression throws  the  rock  out.  The  joint- 
ing in  the  material  rock  materially  influ- 
ences the  results  of  the  heavy  blast.    Large 


irregular  jointing,  such  as  is  found  in  the 
granite  where  quartz  and  feldspar  predom- 
inate, causes  the  most  trouble. 

The  heavy  springing  opens  up  the  joint- 
ing and  the  blocks  shift  irregularly  on  the 
bed  planes,  often  completely  closing  off  the 
drill  hole.  Here  is  one  great  advantage  of 
machine-drilled  holes,  for,  owing  to  their 
greater  diameter,  they  permit  of  consider- 
able shifting  before  the  hole  is  cut  off.  The 
effects  of  floors  and  slips  between  the  ex- 
plosives and  the  free  faces  is  to  cause  the 
rock  to  cut  off  at  one  of  these  floors,  while 
the  rock  around  the  explosives  is  merely 
crushed  and  shattered.  These  slips  and 
floors  deaden  and  deflect,  or  at  least  imper- 
fectly transmit  the  shock  of  the  explosion. 
On  the  other  hand,  if  the  slips  and  floors 
are  behind  and  under  the  blast  charge,  the 
momentum  of  the  rock  ahead  of  the  shot 
would  tear  back  to  these  slips  and  floors, 
giving  a  great  deal  more  muck  than  would 
be  expected. 

The  slips  and  floors  put  a  practical  limit 
to  the  size  of  the  blast.  It  was  found  that 
this  limit  was  reached  on  the  30-ft.  holes, 
burdened  15  ft.,  and  throwing  out  from  400 
to  800  tons  of  muck. 

In  springing,  the  first  two  springs  should 
indicate  the  ratio  of  enlargement  of  the 
pocket.  That  is,  should  the  first  spring  of 
2  sticks  occupy  10  ins.  of  the  lower  part  of 
the  hole,  and  should  next  spring  of  6  sticks 
occupy  10  ins.  of  the  hole,  the  ratio  of  the 
charge  is  3  to  i.  If  previous  experience 
has  shown  that  150  sticks  per  100  cu.  yds. 
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Fig.  2.   Front   View  of   Cut,    Showing    Ar- 
rangement of  Blast   Holes. 

of  rock  throws  a  nice  shot,  and  the  hole 
being  loaded  is  to  throw  200  yds.,  then  the 
blast  charge  would  be  300  sticks.  In 
springing  this  hole  12  sticks  should  be 
used  on  the  3rd  spring,  36  on  the  4th,  and 
100  sticks  on  the  fifth  and  last  spring,  using 
the  ratio  of  3  to  i  successively. 

The  following  is  the  actual  record  of 
two  holes  sprung  and  shot.  The  holes 
were  shot  simultaneously,  each  being  26 
ft.  deep  and  set  back  14  ft. 
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Mole  No.  I.     Si)riiiging: 

6  p.  m.  Friday  sprung  with  2  sticks  6o% 

water  laiiipt'd. 

S  p.  111.  ]-'riilay,  sprung  witli  5  sticks  6o% 
water  tamped. 

7  a.  ni.  Saturday,  .•sprung  with  12  sticks 
6o%    water   tamped. 

II  a.  m  Saturday,  sprung  with  30  sticks 
6o/>    sand  tamped. 

5  p.  in.  Saturday,  sprung  with  70  sticks 
f)0%   sand  tamped. 

Total,   119  sticks  60%. 
Hole  No.  2.    Springing: 

6  p.  m.  Friday,  sprung  with  2  sticks  60% 
water  tamped. 

8  p.  ni.  Friday,  sprung  with  5  sticks  60% 
water  tamped. 

7  a.  ni.  Saturday,  sprung  with  12  sticks 
60%    water   tamped. 

11:30  a.  .in.  Saturday,  sprung  with  35 
sticks  60%  water  tamped. 

5:45  p.  m.,  sprung  with  100  sticks  60% 
sand  tamped. 

Total,  1 54  sticks  60%. 

The  blast  was  put  off  at  11  130  a.  m.  Sun- 
day, the  charge  in  hole  No.  i  being  275 
sticks,  of  40%  dynamite,  and  that  in  Xo.  2 
being  150  sticks  of  60%  and  175  sticks  of 
40%  dynamite.  Each  stick  of  dynamite 
weighed  0.35  lbs.  These  holes  broke  450 
cu.  yds.  of  solid  measurement  of  'rock. 
The  cost  being: 

Springing: 
Blasting  foreman,  11  hrs.  at  37^  cts.$  4.13 
Powder  monkey,  5  hrs.  at  22^4  cts.-     1.12 

Steam    for  blowing   holes 1.50 

Caps    and    fuse -.  ••       -15 

Electrical  exploders   78 

88  lbs.  dynamite   (6o7c)   at  22  cts...  20.68 

Total    ...$28.36 

Blasting : 
Blasting  foreman,  5  hrs.  at  3754  cts.$  1.88 
Powder  monkey,  5  hrs.  at  22!/^  cts. . .  1.12 
155  lbs.  (40%)  dynamite  at  18  cts..  27.90 
50  lbs.  (60%)  dynamite  at  22  cts...  11.00 
l''.lectrical    exploders    5- 

Total     $42.42 

Cost  per  cu.   yd. : 

Drilling    $  0.048 

Springing    0.063 

Blasting     0.093 

Total    $  0.204 

The  muck  from  this  shot  was  in  fine 
shape.  Only  3  pieces  required  to  be  block 
holed. 

The  only  rule  for  determining  the 
amount  of  powder  to  use  per  cu.  yd.  is  to 
measure  up  a  good  shot  and  divide  the 
charge  by  the  number  of  yards  thrown 
out.  This  standard  quantity  should  be 
varied  as  the  slips  and  floors  in  the  rock 
are  for  or  against  any  particular  shot. 
Mr.  McFarlanc  states  that  about  0.4  lb.  of 
40  per  cent  dynamite  per  cu.  yd.  of  rock  is 
about  right  for  the  main  blast,  and  about 
0.38  lb.  of  60  per  cent  dynamite  for  spring- 
ing each  cubic  yard  of  rock.  The  average 
powder  consumption  on  the  Canadian  Pa- 
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cilic  double  track  work  from  i'ort  William 
to  Winnipeg  for  the  past  year  was  I '4  lbs. 
per  cu.  yd.  Most  of  this  was  dynamite 
averaging  50  per  cent,  but  some  black 
powder  and   "Virite"   was  used. 

Mr.  McFarlanc  finds  that  3  kegs  of  black 
powder  are  equal  to  50  lbs.  of  40  per  cent 
dynamite.  Neither  dynamite  nor  black 
powder  will  throw  a  good  shot  if  the  rock 
has  been  shaken  up  too  much  by  previous 
springing.  With  large  burdens  the  heavy 
springing  opens  up  the  seams  so  much 
that  excessive  powder  charges  are  required 
to  make  a  shot ;  and  the  explosive  is  liable 
to  kick  back  through  a  seam  and  leave  a 
standing  shot.  The  muck  from  a  very 
lieavy  blast  is  usually  coarse  and  requires 
much  block  holing  and  mud  capping  before 
it  can  be  handled.  It  is  very  seldom  that 
a  heavy  blast  throws  the  rock  far,  the 
bulk  of  the  muck  being  heaved  20  to  50  ft., 
and  very  rarely  are  any  fragments  thrown 
more   than    150  ft. 

The  dumpman,  with  a  tally  board,  kept 
account  of  the  loads  hauled  out  of  the  cut. 
He  kept  a  separate  record  of  the  fine  or 
shovel  dirt  and  of  the  loads  of  large 
masses.  After  each  round  of  blast  holes 
was  cleared  up  and  the  bottom  of  the  cut 
squared  up  in  the  pop  shots,  the  excava- 
tion was  measured,  and  the  yardage  in  the 
solid  thus  determined  by  the  total  number 
of  loads  hauled  out,  gave  the  number  of 
yards  to  a  load.  In  this  way  the  amount 
of  fine  material  was  approximated.  It 
was  found  that  generally  20  per  cent  of  the 
muck  was  shovel  dirt;  about  30  per  cent 
can  be  lifted  and  loaded  by  the  muckers; 
the  remaining  50  per  cent  consisting  of 
large  blocks  from  I  to  50  cu.  yds.  in  vol- 
ume. Most  of  these  have  to  be  broken 
up. 

On  this  work  two  methods  were  used 
to  break  up  boulders,  namely,  block  holing 
and  mud  capping.  Undermining  was 
tried    with    indifferent    success. 

In  mud  capping  tlie  rule  follow'ed  was 
to  use  I  lb.  of  60  per  cent  dynamite  for 
each  cubic  yard  of  an  approximately  rec- 
tangular rock. 

The    following    are    three    examples    of 
the  cost  of  block  holing  boulders : 
Example   I : 

A  red  granite  boulder  10x12x9  ft., 
containing  36  cu.  yds.,  cost : 

1  48-in.    drill   hole.... $2.50 

3   lbs.    60%    dynamite 66 

2  fragments  requiring  reblasling : 

2  8-in.  drill   holes    120 

1  lb.    eo*}?    dynamite •• 22 

Total    $4.50 

A  cost  of  13  cts  per  cu.  yd. 

Example  II: 

A  red  granite  boulder  16  x  14  at  top  and 
13  X  ID  at  bottom,  15  ft.  deep,  containing 
92  cu.  yds.,  cost: 

8-ft.  machine  drill  hole $7.25 

16    lbs.    60%    dynamite 3.52 

2  fragments  requiring  reblasting: 


Vol.  XXVIII.     No.  22. 

I   l2-in.  hole  and   I  8-in.  hole 1.25 

I    lb.   60%   dynamite 22 


$12.24 
A  cost  of  1354  cts.  per  cu.  yd. 
Example   III : 
A    black    granite    boulder    triangular    in 

shape,  4x5x5 — 5  ft.  high,  containing  i  i-io 

cu.   yds.,   cost : 

I   7-in.   hole $  .50 

'/s  lb.  60%  dynamite 08 


$.58 


A  cost  of  52'/2  cts.  per  cu.  yd. 

For  other  costs  of  breaking  boulders  see 
Engineering-Contracting,  Sept.  11,  1907, 
page  159.  and  Gillette's  "Rock  E.xcavation 
• — Methods  and  Costs,"  pages  232-236,  and 
366. 

In  block  holing,  hand  drilling  is  pre- 
ferred to  machine  drilling,  as  a  baby  drill 
is  more  expensive  to  run  than  a  gang  of 
hand  drillers.  Although  a  baby  drill  will 
put  down  double  the  number  of  holes, 
especially  if  a  lot  of  large  boulders  are 
exposed  in  the  muck  pile,  when  these  outer 
boulders  are  broken  up  and  the  muckers 
commence  uncovering  big  chunks  in  the 
interior  of  the  miKk  pile,  it  takes  too  long 
to  set  up  a  machine,  and  the  muck  pile  is 
liable  to  sHde  and  bury  the  machine.  In 
drilling  plug  holes  to  square  up  the  bot- 
tom of  the  cut,  hand  drillers  can  work 
without  interfering  with  the  teams  and 
muckers,  whereas  a  steam  drill  can  only  be 
used  on  the  bottom  when  the  muck  is 
cleaned  up. 

The  material  is  handled  on  stone  boats 
and  pole  tracks  and  with  small  cars,  load- 
ed either  by  hand  or  small  derricks.  Stone 
boats  running  on  pole  tracks  furnished  the 
cheapest  means  of  taking  out  rock  where 
the  haul  is  less  than  600  ft.  In  winter  the 
haul  may  be  extended  indefinitely.  The 
track  is  made  by  laying  two  lines  of  tam- 
arack poles  5  ft.  6  in.  apart,  for  a  two- 
horse  team,  or  3  ft.  apart  for  a  3-horse 
team.  In  the  former  case  both  horses 
walk  inside  the  pole  track ;  in  the  latter 
case,  only  the  middle  horse  walks  between 
the  poles.  The  poles  should  be  fairly 
straight.  20  to  30  ft.  long  and  4  to  8  ins. 
in  diameter.  The  butt  end  of  one  pole 
IS  hollowed  out  for  a  foot  or  so  to  receive 
the  top  of  the  next  pole,  and  the  joint 
fastened  with  a  2-in.  hardwood  pin.  The 
upper  part  of  the  pole  is  peeled,  and  even 
joints  are  kept  so  that  the  track  can  be 
shifted  from  side  to  side  of  the  fill.  See 
Fig.  3  for  construction  of  stone  boat  and 
manner  of  handling  it  on  the  dump. 

The  stone  boats  are  made  of  10  or  12 
tamarack  logs  about  7  ins.  in  diameter  and 
8  ft.  long,  held  together  by  two  l?4-in.  hing- 
ed rods.  The  logs  run  crosswise  on  the  pole 
track.  Eye  bolts  are  put  in  at  the  ends 
for  hauling.  In  winter  the  pole  track  is 
iced  ai'.d.  in  warm  weather  greased  with 
black  oil.  about  I  gal.  per  100  ft.  being  re- 
quired each  day.  In  winter  a  team  will 
haul  a  3-yd.  rock  and  in  summer  a  i^-yd. 
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rock.     The  average  load  on  a  6 x 8-ft.  boat  narrow  gaged  dump  cars.     The  cars  were      Half  cost  of  building  camp.. 718 

is  about  Ys  cu.  yd.,  weighing  4,000  lbs.     On  built  on  the  work.     The  platform  was  6  x      Miscellaneous    expenses    75 

a   500-ft.   haul  a  good   team  and   six   men  8    ft.    of   3^4-in.    hewed    tamarack     plank.                                                                     

will  take  out  from  40  to  60  boats  per   10-  The  wheels  were  14  ins.,  and  the  gage  was          Total    $i,743 

hour   shift.  30  ins.     The  load  carried  by  a  car  varied  For  7,024  cu.  yds.  this  equals  a  cost  of 

In   excavating  an    approach   to   a   tunnel  from    -l^  to  2   cu.   yds.     One   horse  pulled  25   cts.   per  unit, 

of  red  granite,  which  weighs  4,400  lbs.  to  the  cars  on  a  i,ooo-ft.  haul,  taking  45  loads  The  camp   consisted   of     the     following 

the   cu.   yd.,   7,024   cu.   yds.   was   excavated  to   the  dump  per   day.  buildings,  which  gave  accommodations  for 

from    Nov.    16,    1906,    to    April    24,    1907.  Stiff-leg   derricks   were  used   entirely   on  30    to    35    men.      Bunk    house    22x32    ft., 

Stone    boats    and    pole    tracks    were    used  this   cut.     Sometimes   two   5^-in.  guy  lines  cook  house  20  x  32  ft,  office  and  commis- 

for  this  work,  the  average  haul  being  500  were  put  on,  to  steady  the  mast.     All  the  sary    16x18    ft.,    stable    16x20    ft.,   boiler 

ft.     Muckers  were  paid  $2.00  to  $2.25  per  wood  work  of  the  derricks  was  made  on  house  18  x  26  ft.,  powder  thaw  house   10  x 

day  of   10  hours ;    foreman,  $3.75 ;    horses  the   ground.     The   derricks   were   used   on  10    ft.,    and    blacksmith    house     16  x  18    ft. 

cost  75  cts.  per  day  to  feed.     The  follow-  cuts   from   20  to  60    ft.    deep.     They   were  These   buildings  were  built  of  logs  hewed 
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Fig.    3.      Sketch   Showing    Arrangement  for  Dunnping  Stone  Boats  and  End  of  Fill.     The 
Dump  Skids  Are  Shifted  From  Side  to  Side  of  Fill. 


ing  was  the  cost  per  cu.  yd.  for  excavating 
this   7.000  cu.   yd.   cut : 

Drilling     ......     $0,048 

Labor,   springing  and   blasting 0.030 

Dynamite    0.024 

Black  powder    0.024 

Wire    exploders     0.008 

Blasting    boulders G.104 

Labor    loading     0.308 

Transporting     ■  • 0.165 

Total     $0,771 

The  average  yardage  moved  per  man 
loading  was  7.3  cu.  yds.  per  day.  The  cost 
of  loading  is  very  high,  on  account  of  high 
wages  paid  and  because  the  large,  irregu- 
lar shaped  masses  are  frequently  rolled 
in  front  of  the  boat  or  to  one  side  be- 
tween the  pole  tracks  by  the  loading  team, 
and  it  required  from  IS  to  30  minutes  to 
block  hole  it  and  get  it  out  of  the  way. 
Where  the  rock  is  broken  up  in  small 
fragments  it  can  be  loaded  twice  as  fast. 

In  the  other  approach  to  the  tunnel, 
small   stiff-leg   derricks   were  used  to  load 


placed  on  the  side  of  the  cut  and  shifted 
for  every  40  ft.  of  advance.  It  requires 
a  day  usually  to  shift  a  derrick.  The  der- 
rick is  taken  down  every  time  it  is  moved. 
A  short  gin  pole  is  lashed  and  bolted  to  the 
top  of  the  mast  and  guyed,  then  the  stiff 
legs  are  raised  clear  of  the  center  pin  and 
lowered  to  the  ground.  The  mast  is  then 
lowered  with  a  snub  line.  After  being 
moved  to  the  new  location  the  mast  is 
raised  with  a  team  and  blocks,  the  stiff 
legs  hoisted  and  the  boats  at  the  end  of 
the  stiff  legs  ballasted  with  about  4  cu.  yds. 
of  rock.  The  wages  paid  to  men  at  work 
on  the  derricks  are : 

Engineers   $3.00  to  $3.75 

Lookouts     2.25 

Chainmen    ■  • 2.50 

They   work    10  hours. 

To  the  cost  given  above  of  77  cts.  per 
cu.  yd.  Mr.  McFarlane  adds  25  cts.  for 
general  expense,  the  charge  for  7,000  cu. 
yds.    being  made    up   as    follows : 

Superintendence    $   750 

Moving   outfit    200 


on  the  inside,  plastered  inside  and  mossed 
outside.  The  roof  of  each  was  made  of 
i-in.  lumber  covered  with  rubberoid  paper. 
The  cost  for  the  camp  was : 

Materials : 
Lumber,      nails,       roofing,       window 

sashes $   440 

Cutting  and   hauling   logs 60 

Labor : 
Building   camp $   861 

$1,361 
Piping  up   boiler  and  pumps $     75 

Total    cost     $1,436 

In  all,  the  buildings  covered  2,808  sq. 
ft.,  making  a  cost  of  51  cts.  per  sq.  ft. 
The  log  huts  make  warm  quarters  for 
men  in  a  cold  country,  but  as  a  rule  they 
are  more  expensive  to  build,  when  lumber 
can  be  bought  for  $20  per  M  or  less.  For 
the  cost  of  buildings  used  for  camping 
purpose  and  for  small  frame  buildings,  see 
Engineering-Contracting,  Oct.  30,  pages 
251   and  252. 
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Unclassified  and  General  Articles 


Note:  This  section  is  deM>teil  to  methods  and  cost 
articles  on  construction  work  not  properly  coming 
under  any  of  the  preceding  classifications. 


Data  on  Street  Cleaning  at   Washing- 
ton,  D.  C* 

Tlic  street  cleaning  work  of  Washington 
covers  an  area  of  7,686,936  sq.  yds.  Of 
Ibis  amount  1,745.452  sq.  yds.  of  paved 
i; reels  are  cleaned  by  hand  patrol  work; 
3,245,297  sq.  yds.  of  paved  streets  are 
cleaned  by  machine  sweeping;  1.734,400  sq. 
yds.  are  unpaved  streets;  and  961,737  sq. 
yds.  are  public  alleys,  paved  and  unpaved. 

TI1C  hand  patrol  work  is  done  by  mu- 
nicipal forces,  a  summary  of  the  work  done 
by  them  during  the  fiscal  year  ending  June 
30,  1907.  being  as  follows : 

Number  of  days  worked 281 

XumbcT  of  men  employed 189  to  215 

Area  cleaned,  sq.  yds 497.811.216 

Area   cleaned,    miles 22,330 

Debris  removed,  en.  yds 39.952 

Bags  of  paper  removed 56,292 

The  cost  of  the  work  was  as  follows ; 

Per  1. 000 
Total,     sq.  yds. 

Labor    $82,336.91     $0,165 

Materials,    etc 8,338.14        .017 

Total     $90,67505    $0,182 

The  item  materials,  etc.,  included  the  fol 
lowing : 
Purchase    of     bamboo,     bass     and 

blocks     $1,268.47 

Purchase    of   bags 1.920.00 

Purchase  of  corn  brooms 108.00 

Purchase  of  horse  shoes  and  nails, 

pro    rata 141-85 

Purchase  of  forage,  pro  rata 3,157.18 

Incidental   expenses,   pro   rata 279.12 

Miscellaneous     l,4l5-52 

Rent  of  tool  house 48.00 

The  cost  of  hand  cleaning  per  cubic  yard 
of  debris  removed,  exclusive  of  waste  pa- 
jier,  was  $2,269,  as  against  $2,091  in  1906. 
the  increase  being  due  to  the  longer  haul. 

The  average  width  of  the  streets  cleaned 
was  38  ft.,  and  the  cost  per  mile  of  clean- 
ing was  $4.06.  A  total  area  of  1,745,452  sq. 
yds.  was  gone  over  each  day.  The  wages 
paid  laborers  was  $1.50  per  8-hour  day,  and 
each  laborer  h?d  an  average  street  service 
area  of  between  9,000  and  10,000  sq   yds. 

The  cost  of  street  cleaning  by  hand  pa- 
trol work  in  1907  was  .004  ct.  per  1,000  sq. 
yds.  greater  than  in  1906.  The  increased 
cost  was  due  primarily  to  the  longer  haul 
for  disposal  of  sweepings.  A  slight  frac- 
tion of  the  increase  also  arose  from  the 
fact  that  in  the  autumn  of  1906  the  trees 
were  practically   denuded   of   their   foliage 

•From  the  report  of  .lohn  T.  Twohey.  Su- 
perintendent Street  CleanliiK  Department, 
for  fiscal   .vear  ending  .luiie   :10,    1907. 


ujlluu  two  weeks,  whereas  in  previous 
vears  the  leaf  season  had  extended  over  a 
period  of  about  six  weeks.  In  order  to 
cope  with  the  heavy  accumulation  of  leaves 
it  was  necessary  to  employ  an  extra  force 
of  men  and  vehicles. 

A  total  of  56,292  large  sacks  of  paper 
was  gathered  in  the  hand  cleaning  district 
alone,  an  average  of  200.3  sacks  per  work- 
ing day.  Only  a  small  proportion  of  this 
amount  was  taken  from  the  waste  paper 
boxes  placed  at  different  points  throughout 
the  business  district.  In  order  to  keep  the 
streets  and  sidewalks  within  the  hand 
cleaning  territory  free  of  paper  during  the 
day  time  an  average  of  two  hours  out  of 
the  eight  was  devoted  by  the  laborers  to 
picking  it  up.  For  this  purpose  the  men 
w-ere  required  to  go  over  their  respective 
sections  four  times  per  day — the  first  thing 
in  the  morning,  before  lunch,  after  lunch, 
and  toward  the  end  of  the  working  day. 

The  niachine  sweeping  of  paved  streets 
was  done  by  contract,  a  summary  of  the 
work  accomplished  for  the  fiscal  year  190" 
being  as  follows : 

Number  of  days  worked 241^ 

Area  cleaned,  sq.  yds 373,029.844 

.A.rea   cleaned,   miles 16,733 

Debris  removed,  cu.  yds 86,814 

Contract  price  per  sq.  yd $0.22^4 

Cost  per  mile $507 

The  area  covered  by  machine  sweeping 
was  as  follows : 

Area,    sq.   yds 3,245,297 

Area,    miles 145-6 

.•Vverage  width  of  paved  street,  ft.  38 

Area  cleaned  per  day,  sq.  yds 1.991.465 

Area    cleaned    6    times    per    week, 

sq.    yds 7,37-633 

Area    cleaned    3    times    per    week, 

sq.    yds 1,253,832 

A  summary  of  the  work  of  cleaning  the 
unimproved  streets,  consisting  of  rough 
cobblestone,  macadamized,  gravel  and  dirt 
roads  and  streets  is  as  follows : 

Number  of  days   worked 276 

Area  cleaned,  sq.  yds • 31,007,419 

Area   cleaned,   miles 1.652 

Debris  removed,  cu.  yds 20,235 

Contract   price   per    day    for    full 

force     $73  80 

Cost  per  1,000  sq.  yds $0,586 

Cost  per  mile $11 

The  total  area  of  unpaved  streets  was 
1,734,440  sq.  yds.,  the  average  width  being 
32  ft.  A  total  area  of  214.195  sq.  yds.  was 
cleaned  each  day. 

The  cleaning  of  public  alleys  was  done 
by  contract,  a  summary  of  the  work  done 
being  as  follows : 


\.)1.  X.WIU.      No.  22. 

X  umber  of  days  worked 250 

.\rea  cleaned,  sq.  yds 44i'3'iSOS 

Area   cleaned,    miles 6,269 

Average  width  of  alleys,  ft 12 

Debris    removed,   cu.   yds 12.286 

Coi,itr,-ict  price  per   1,000  yds $040 

Cost   per  mile $2,816 

The  total  area  of  alleys   (paved  and  un- 
paved)  was  961,737  sq.  yds. 


A  Small  Locomotive  for  Heavy  Hauling. 
The  accompanying  cut  shows  a  small 
locomotive  adapted  to  heavy  hauling  for 
contractors,  brick  yards,  quarries,  mines, 
or  in  fact  anywhere  hauling  on  rails  is 
required.  The  locomotive  is  operated  by 
gasoline  fuel  and  can  be  arranged  to  use 
kerosene  by  the  use  of  a  special  vaporizer 
which  can  be  attaclied.  The  locomotive  is 
of  heavy  and  substantial  design,  having  its 
frame  of  cast  iron  arranged  to  be  adapted 
to  any  gage  of  track  by  wider  or  narrower 
end  pieces  and  longer  or  shorter  axles. 
The  driving  wheels  are  secured  rigidly  to 
the  axles  and  have  crank  pins  and  counter 
balance  similar  to  a  regular  type  steam 
locomotive.  The  motor  is  of  the  two- 
cycle  reversible  type  and  starts  in  either 
direction  by  the  spark  lever.  A  heavy 
friction  clutch   with     renewable     shoes     is 


provided  so  the  locomotive  can  be  started 
gradually  or  with  a  jerk.  The  transmis- 
sion is  by  means  of  bevel  and  spur  gears 
which  drive  the  crank  axle  arranged  near 
one  end.  Side  rods  connect  from  this 
crank  axle  to  the  driving  wheels.  Brakes 
are  arranged  with  a  quick  operating  lever, 
and  sand  boxes  arc  provided.  The  whole 
frame  and  mechanism  are  mounted  on 
springs  which  eliminate  all  vibration.  The 
engine  can  be  operated  at  any  desired 
speed  up  to  the  maximum  of  the  locomo- 
tive, which  in  most  cases  for  heavy  hauling 
is  6  or  7  miles  per  hour.  This  system  of 
transmitting  power  has  proved  to  be  prac- 
tically "fool  proof  and  will  withstand  con- 
siderable abuse  without  injuring  the  loco- 
motive in  any  way.  The  locomotive  is 
made  in  two  sizes,  i^  and  3-ton,  but  pat- 
terns are  under  way  for  a  lo-ton  size. 
The  3-ton  size  is  said  to  be  capable  of 
hauling  100  tons  on  a  level  track  and 
shows  a  draw  bar  pull  of  over  1.200  lbs. 
The  locomotive  described  above  is  built 
bv  Termaat  &  Monahan  Co.,  of  Oshkosh, 
Wis. 


November  2-j,  1907. 

Methods  and  Costs;  Some    Old;    Some 
New. 
Data    on    Wood    Block    Floors.— The 

greater  portion  of  the   floors  of  the  new 
Government    Printing    Office    at    Wash- 
ington,   D.    C,    were    finished    oflf    with 
hard  maple  blocks  2^xl2x%   in.  in  size, 
cut   virith    interlocking   grooves   and   pro- 
jections on  the  sides  and  near  the  lower 
faces     of    the     blocks.       In     placing    the 
blocks  the  fireproof  floors  were  first  lev- 
eled   up    with    concrete,    which    was    fin- 
ished  with    a   sanded  and   troweled   coat 
of   Portland   cement   mortar.     This   coat, 
which    was   applied    before    the    concrete 
below    began    to    set,    was    finished    with 
as    much    accuracy    as    the    ordinary    ce- 
ment sidewalk.    The  mortar  was  made  of 
coarse,   clear  sand,  and   was   rich   in   ce- 
ment.      After    the    troweled     coat     had 
thoroughly   set,  it   was  prepared   by  giv- 
ing  it    one   coat   of   bituminous   varnish; 
the    blocks    of    wood    were    then    dipped 
so   as   to    coat   the   lower    side    with    hot 
bituminous    mastic,    and    applied    to    the 
varnished    concrete.       Considerable    care 
was    required     to    lay    them    accurately; 
the  work  had   to  be   outlined   and  a  few 
guide    blocks    carefully    set,    first    of    all. 
The  blocks  gave  some  trouble,  due  to  ab- 
sorption  of  moisture   and  swelling.    The 
bituminous   varnish    and   mastic   used   on 
the   work    had   a   good   deal   of   coal    tar 
in    them,    and     there     were     indications 
that,    in    places,    the    varnish    caused    a 
sort   of   deterioration    in    the   cement,   as 
there   were  a   good   many   blocks   which 
came    loose,    with   a    skin    of   mortar   on 
the    under    side.      In    all    cases    the    ce- 
ment   had   parted   at    the    limit    of  pene- 
tration   of   the    varnish.       On    this    work 
the     laborers     averaged,     for     the     entire 
building,  80  sq.   ft.  per  day.     It  took  565 
blocks   for   100   sq.   ft.,  so   that   the  day's 
work  was  452  blocks.     The   floors   were 
laid   by   contract,   the  contract   price   be- 
ing 27   cts.   per   square    foot. 


Excavating    for    a    Pier    Foundation. — 

In  the  construction  of  a  concrete  pier 
for  a  railroad  bridge  considerale  diffi- 
culty was  encountered  in  getting  the  ex- 
cavation down  to  rock."  The  pier  was 
47  ft.  high,  and  24  ft.  by  8J4  ft.  at  the 
base,  and  was  built  practically  on  dry 
land.  The  excavation  was  carried  down 
for  a  depth  of  about  23  ft.,  to  the  level 
of  a  sand  bar,  with  no  especial  difficulty, 
although  from  the  commencement  of 
this  work,  the  earth  had  shown  a  ten- 
dency to  cave  and  slide.  A  frame  3  ft. 
larger  than  the  pier  was  then  placed  in 
position  and  round  piles  were  driven  2 
ft.  apart  to  bed  rock  on  the  outside  of 
this  frame,  longitudinal  sheeting  being 
placed  inside  the  piles  as  the  excavation 
proceeded.  When  the  water  line  was 
reached  sand  came  in  so  rapidly  that  the 
placing  of  sheeting  was  abandoned,  and 
instead  small  Wakefield  piles  were  driv- 
en outside  of  the  frame.  In  this  way 
the    excavation    was     carried     on     until 
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quicksand  was  struck,  when  another  line 
of  small  Wakefield  piling  was  driven  and 
the    quicksand    excavated    with    shovels 
until  the  sand  began   to  cave   in  around 
the  outside  of  the  crib.     The  excavation 
was  carried  down  to  within  18  in.  of  bed- 
rock, and  at  this  point  it  was  found  that 
no     further     progress     could     be     made 
against    the    quicksand    by    the    preceed- 
ing   method.      Accordingly    small    coffer- 
dams,  or    forms,   2x4x2    ft.,   were    made, 
witli    open    top    and    bottom    and    water 
tight   sides,    so   that    they    could    be    re- 
moved   easily,   after   the   concrete   inside 
had    had    sufficient    time   to    set.      These 
forms  were  placed  one  at  a  time  along 
the   outside   of  the   neat   work,   allowing 
a    slight    projection    of    the    small    forms 
outside    of    the    neat    lines    of   the    main 
forms.     The    forms   were   placed   in   the 
quicksand    1   ft.   apart  and  worked  down 
to  bed  rock  by  bailing  out  all  the  water 
and   sand   from  inside  them.     As  fast   as 
one   form    was   filled   with    concrete,  an- 
other would  be  sunk,  and  the  process  re- 
peated   until    the    circle    was    completed, 
the  1  ft.  space  between  the  forms  allow- 
ing the   free   flow   of  water  and  sand   to 
the    pulsometer    pumps,    which    were    lo- 
cated   near    the    center    of   the    proposed 
pier.    The  1  ft.  passageways  between  the 
small    forms    were   closed   by   Wakefield 
sheet    piling,    two    channels     being     left 
until    later    for    the    flow    of    sand    and 
water   to   the   pumps.     The   sand   on   the 
bed   rock   between    the   small   forms   was 
then    cleaned   out   and   the   opening   con- 
creted.     After    the    forms    for    the    pier 
had  been  placed,  it  became  necessary  to 
build  a  form  around  the  pump,  in  order 
to   build   up   the  concrete   and  leave   the 
pump    in    a   sump   until    the    pier    could 
be  built  up  above  the  danger  line.     The 
next  step  was  to   confine  quicksand   and 
water  to  the  sump,  and  this  was  done  by 
means    of   a   6   in.    iron   pipe,   connecting 
the    outside    passageways    directly    with 
the   pump. 


Hauling  a  Gas  Main  Across  a  River. 
— A  6  in.  wrought  iron  high-pressure 
gas  main  was  hauled  across  a  river  by 
means  of  a  cable  and  a  derrick  boat  ca- 
pable of  lifting  75  tons  on  a  straight 
pull.  The  river  at  the  point  of  crossing 
was  about  2,100  ft.  wide  and  its  depth 
was  as  great  as  120  ft.  in  places.  The 
methods  employed  in  making  this  cross- 
ing were  as  follows:  A  length  of  pipe 
about  250  ft.  long  was  screwed  to- 
gether, each  joint  being  screwed  up  as 
tightly  as  possible.  Each  coupling  was 
enclosed  in  a  split  sleeve  of  cast  steel 
about  3  ft.  long  and  weighing  about  300 
lbs.  The  first  three  sleeves  were  screwed 
on  as  tightly  as  possible,  and  the  re- 
mainder moderately  tight,  in  order  to 
allow  some  little  play.  The  water  end 
of  the  pipe  was  a  short  length  with  a 
solid  coned  end  about  1  ft.  long,  having 
at  its  end  an  eye  to  which  was  attached 
the  hauling  end   of  the  cable.       .\   steel 
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wire  cable  of  a  breaking  strength  of  120 
tons   was   reeled   up   on   the   opposite   of 
the    river    and    its    end    brought    across 
and    attached    to    the    end    of   the    main. 
h    fall    was   then   attached    to   the   cable 
with  chain  grips  and  hauled  taut,  acting 
as    a    stopper,    and   the   cable    was    then 
unreeled    to    the    next    shackle    and    un- 
shackled   and    led    to    the    drum    of    the 
hoisting   engine   of   the   floating   derrick. 
This   derrick    boat   was   securely   tied   to 
the  shore  and  the  reel  secured  strongly 
to    the    derrick.      A    deadman    was    con- 
structed by  digging  a  trench  about  8  ft. 
long   and   parallel   to   and   about   250   ft. 
from    the    shore    line,   and    putting    in    it 
two  pieces  of  8x16  in,  timber.    A  second 
trench  was  dug  toward   the  river  and  a 
short    cable    passed    around    the    timber 
and  the  ends  clamped  with  special  cable 
grips.     A  second  short  cable  was  hitch- 
ed   to    the    first    and    taken     along      the 
trench    to    the   waters   edge   and   a    large 
snatch  block  attached.    When  everything 
was  ready  the  cable  was  passed  through 
the   snatch    block   as   a   fair   lead   to   the 
drum    of    the    windlass    and    the    signal 
given    to    haul.      When    the    end    of    the 
first   250   ft.    length    had    been    pulled   to 
the  water  edge,  an  additional  length  were 
screwed    on   and   the   hauling   continued. 
The  first  hauls  were  comparatively  easy, 
but  some  obstructions  near  the  shore  on 
the  pipe   line   side   made   it   necessary  to 
use  a  luflf  on  the  cable.  This  was  hitched 
on   to   the   cable    with    a   chain    grip   and 
taken    to    the    bitt    and    a    rope    taken 
around  the   gypsy   on    the   windlass   and 
hauled    in.     As    the    length    of   the   pipe 
line  in  the  water  increased  the  pull  be- 
came   heavier.      The     cable     was      then 
stopped  and  the  snatch  block  taken  from 
the    end    of    the    line    on    the    deadman. 
The    line    was   shortened   in    until   about 
200  ft.   from   the  bank  of  the  river,  and 
an    extra    22   in.   2-sheave    block   hooked 
on.     A   second  2-sheave   block  was  also 
gripped  on  the  cable.    A  cable  was  then 
used    on    these    large    blocks,    and    the 
hauling  part  leading  from  the  fixed  block 
was  taken  down  to  the  windlass  through 
the  snatch   block,   the   position   of  which 
had  been  reversed.     The  cable  was  then 
hauled    in.      When    the    lufT    came    two 
blocks,  the  large  block  was  hauled  back 
for  the  new  pull  by  the  gypsy.  The  total 
working  time  of  connecting  and   pulling 
the    pipe    into    the    water   was    about    32 
hours. 


\  company  has  recently  been  formed  in 
Bombay,  with  a  capital  of  $7,500,000,  for 
the  purpose  of  constructing  in  India  blast 
furnaces,  open-hearth  steel  furnaces,  roll- 
ing mills,  coke  ovens,  and  other  plants 
necessary  for  the  manufacture  of  pig  iron, 
steel  rails,  bars,  plates,  etc..  and  to  acquire 
mining  rights  over  very  valuable  and  large 
deposits  of  iron  ore.  The  works  are  to  be 
erected  at  Sini  Junction,  on  the  Bengal- 
Xagpur  Ry. 


uS 
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Density    of     Bitulithic    and     Asphalt 
Pavements.* 

BY  J.    W.    HOWARD,  n.   L'.,   C.   E.f 

U  is  nil  axiom  in  many  branches  of  en- 
ginicring  that  density  increases  the  stability 
and  durability  of  structures.  This  applies 
to  pavements  which  must  resist  pressure 
and  attrition  of  that  wnich  comes  in  con- 
tact with  them.  The  density  resists  the  ef- 
fects of  traffic  and  weather  in  proportion 
to  the  degree  of  density  a  pavement  pos- 
sesses. The  pressure  and  shock  of  wheels 
of  vehicles  and  hoofs  of  horses  are  best 
resisted  by  a  concentrated  dense  mass. 
This  applies  to  each  kind  of  pavement  and 
helps  not  only  to  determine  what  kind  of 
pavement  will  best  resist  a  known  or  es- 
timated quantity  and  weight  of  traffic,  but 
also  helps  determine  which  one  of  the  vari- 
ous grades  or  densities  of  each  kind  to 
specify  and  accept.  It  helps  us  select  the 
best  blocks  among  any  of  the  following 
groups :  granite,  basalt,  trap,  wood,  brick 
or  asphalt  blocks. 

Density  is  a  very  important  quality  in 
all  composition  pavements,  laid  in  mono- 
lithic or  sheet  form,  such  as  asphalt,  bitu- 
lithic, etc.  That  which  is  densest  (other 
elements,  as  proper  materials,  mi.xtures, 
etc.,  being  equal)  is  to  be  preferred.  This 
l^  illustrated  by  the  fact  that  the  natura. 
bituminous  limestone  or  rock-asphalt  pave- 
ment of  Europe  is  denser,  closer  grained 
and  tnore  durable  than  many  but  not  all  of 
the  artificial  asphaltic  sandstones  which  are 
the  principal  asphalt  pavements  laid  in 
American  cities. 

Let  us  consider  a  certain  Baltimore  bitu- 
litliic  pavement  made  of  crushed  stone  so 
graded  in  sizes  and  assembled  by  mixing 
that  a  very  small  per  cent  of  the  volume 
is  unfilled  voids.  I  found  a  specific  gravity 
of  a  large  piece  cut  from  the  pavement  to 
be  2.69,  whereas  the  solid  stone  of  the  same 
kind  as  the  crushed  stone  in  that  pave- 
ment had  a  specific  gravity  of  2.96.  The 
pavement  is  a  small  fraction  (9  per  cent) 
less  in  density  than  the  stone  which  is  its 
principal  element.  The  first  is  the  specific 
gravity  or  density  of  the  pavement  as  laid. 
The  second  is  the  specific  gravity  of  the 
mineral  (stone)  used  in  that  pavement. 
The  asphalt  pavements  of  the  United 
States,  as  laid,  vary  in  density  or  specific 
gravity  between  about  1.90  to  2.24,  where- 
as the  density  o(  their  largest  elements.  . 
sand  and  limestone  dust  (exclusive  of 
voids)  is  between  about  2.60  and  2.70. 
These  pavements  are  therefore  16  per  cent 
to  23  per  cent,  on  an  average  about  20  per 
cent  less  than  the  density  of  their  princi- 
pal mineral  elements. 


In  some  special  speed  tests  being  con- 
ducted near  Clayton,  N.  J.,  by  the  Penn- 
sylvania railroad,  a  steam  locomotive  trav- 
eled a  mile  at  a  rate  of  91.6  miles  an  hour. 


•Brief  abstract  of  paper  read  at  the  con- 
vention of  the  .American  Society  Municipal 
Improvements.    Dc-trolt,    Oct.    2,    1907. 

tCrmsulting  Engineer  on  Roads.  Streets 
and   Pavements.    New   York  City. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and 
state  that  you  saw  the  catalog  mentioned 
in  Engineering-Contracting.  If  you  are  in 
the  market  for  tools,  machinery  or  supplies 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  0465.  Electric  I3rills. — The  Cincinnati 
Electrical  Tool   Co.,    Cincinnati,   O. 

This  bulletin  describes  the  above  named 
comp)any's  direct  current  drills  which  have 
fan  coolers  and  several  other  special  fea- 
tures. A  table  of  capacities  and  sizes  is 
given. 

No.  0466.  Electric  Light  Diffusers.  Gen- 
eral  Electric   Co..   Schenectady.   N.    Y. 

This  bulletin  describes  tlie  concentric  light 
diffuser  made  by  the  above  named  company. 
The  device  consists  of  a  suitably  designed 
metal  diffuser  attached  to  a  lamp  casing 
in  the  same  manner  as  an  ordinary  reflector 
or  shade.  In  place  of  an  outer  globe  a 
screening  shade  is  used  which  performs  the 
double  function  of  subduing  the  light  di- 
rectly under  the  lamp  and  reflecting  a  por- 
tion of  it  on  to  the  diffuser.  Some  of  the 
advantages  claimed  for  this  metliod  of  illu- 
mination are  that  the  light  is  white,  even, 
and  well  distributed:  that  it  does  not  tire 
the  eyes;  that  the  illumination  is  particu- 
larly adapted  to  the  matching  of  colors, 
and  that  the  nature  or  color  of  the  ceiling 
does  not  affect  the  character  of  the  illumi- 
nation. Inverted  diffusers  have  been  de- 
signed to  meet  the  demands  which  exist 
for  a  reflector  producing  a  more  concentra- 
ted illumination,  and  are  used  without  the 
lower  screening  sliades.  Tlie  bulletin  gives 
a  partial  list  of  the  many  installations  in 
department  stores,  factories,  machine  shops, 
armories,  public  halls,  colleges,  etc..  where 
the  apparatus  is  in  use.  and  includes  some 
important  data  on  the  subject  of  arc  light- 
ing. 

No.  046".  Drills.  The  Cyclone  Drill  Co.. 
Orrville.    Ohio. 

This  is""  a  small  2S-page  catalogue  illus- 
trating various  kinds  of  well  drilling,  pros- 
pecting, sounding,  boring  and  blast  hole 
machines  and  loaders.  It  also  includes  a 
complete  list  of  publications  of  the  Cyclone 
Co.  covering  the  various  machines  they 
make,   and   booklets  on  drilling. 

No.  0468.  Steel  Wagons.  The  Bruner 
Steel  Wagon  Co..  Wapakoneta.  Ohio. 

This  is  a  10-page  folder  describing  all 
steel  wagons  with  solid  steel  wheels.  The 
folder  is  attractively  gotten  up  and  well 
written,  giving  much  valuable  information 
regarding  the  use  and  buying  of  wagons, 
for  farm,  contract  and  trucking  work.  The 
Bruner  Steel  Wagon  Co.  have  lately  in- 
creased their  capital  stock  from  $50,000  to 
$100,000. 

No.  0469.  Single- Phase  Motors.  General 
Electric    Co.,    Schenectady.    N.    Y. 

The  special  motor  referred  to  in  this  bulle- 
tin is  known  as  the  Type  T  S,  Form  K  G 
motor.  The  bulletin  illustrates  various 
sizes,  describes  the  details  of  construction 
and  operation,  show's  forms  of  starting 
boxes,  and  gives  a  large  amount  of  general 
information,  useful  and  important  to  power 
users.  The  motors  are  adapted  to  the  oper- 
ation of  all  kinds  of  machines  by  the  use  of 
belts  and  gears,  and  may  be  directly  con- 
nected to  loads  requiring  moderate  starting 
toriiue  such  as  generators,  blowers,  etc. 
Clutt-h  couplings  and  pulleys  are  used  where 
the  appai-atus  is  required  to  be  started  un- 
der load.  The  motors  are  wound  for  stand- 
ard  voltages  and   frequencies. 

No.  0470.  Drawing  Materials  and  Survey- 
ing Instruments.  Kolesch  Co..  13S  Fulton 
St..   New   York 

This  catalogue  of  24S  pages  lists  drawing 
materials,  blue  printing  apparatus,  reck- 
oning machines,  surveying  and  engineer- 
in.g  instruments  and  field  glasses.  It  con- 
tains a  list  of  scientific  l>ooks  and  is  a 
valuable    catalogue   for   ever>-   engineer. 

No.  0471.  Asphalt  Roofing.  Acme  Asphalt 
Rooting  Mfg.   Co.,   ,Iersey   City.   N.  J. 

This  booklet  of  16  pages  Illustrates  and 
describes  asphalt  slag  and  gravel  rooting 
and  asphalt  roofing  cement.  Also  paints  for 
metals.  Directic^ns  are  given  for  putting 
the   roofing  on   buildings. 

No.  0472.  Valves  and  Meters.  Simplex 
Valve  &   Meter  Co.,    Philadelphia.   Pa. 

This   is  an  excellent   descriptive   catalogue 


of  40  pages.  It  describes  and  Illustrates 
water  meters  for  large  pipes,  eonlrolling 
valves  for  stand  pipes  or  reserNoirs,  rate 
controllers  and  loss  of  head  gages  for  filters, 
automatic  air  valves  for  water  mains,  etc. 
The  meter  for  large  pipe  is  an  interesting 
arrangement  and  is  exieeillngly  well  de- 
scribed  and   illustrated. 

No.  0473.  Electric  Locomotives.  General 
Electric   Co..    Schenectady.    N.    Y. 

"The  Electric  I.,fK*omotivc  In  Heavy  Pas- 
senger and  Freight  Work"  is  the  full  title  of 
this  bulletin,  in  which  is  described  a  large 
number  of  present  and  proposed  represent- 
ative types  of  electric  locomotives  built  by 
the  company  named.  Sketches  are  given  of 
locomotives  rangin.::  from  17  to  150  tons 
for  all  classes  of  service.  Including  mining, 
high  srteed  passenger,  slow  speed  freight, 
mountain-grade  trunk  lines,  etc.  Electrical 
and  mechanical  data  are  given  and  char- 
acteristic curves  for  each  locomotive  are 
shown.  A  short  preface  briefly  describes 
the  reasons  for  the  growing  demand  of  elec- 
tric traction,  and  gives  interesting  facts  re- 
garding the  construction  and  characteristics 
of  the  General  Electric  heavy  traction  mo- 
tors and  locomotives,  with  figures  relative 
to  the  saving  effected  by  the  substitution 
of  electric  for  steam  traction  in  both  pas- 
senger and  freight  work.  Bound  In  a  flex- 
ible brown  cover,  the  publication  forms  a 
ready  reference  book  on   the  subject. 


Personals. 


Mr.  B.  W.  Hicks  has  been  appointed  Chief 
Engineer  of  the  Wisconsin  &  Michigan  Ry., 
with  headquarters  at  Peshtigo.   Wis. 

Mr.  \\'.  C.  Steele  has  resigned  his  posi- 
tion as  City  E'ngineer  of  Ocean  Park.  Cal., 
and  will  engage  in  general  engineering 
work. 

Mr.  J.  M.  R.  Fairbairn  has  been  appointed 
Divisional  Engineer  of  the  Eastern  Division 
of  the  Canadian  Pacific  Ry..  with  head- 
quarters  at   Montreal. 

Mr.  W.  F.  Barclay  has  been  appointed 
Division  Engineer  of  the  Albany  Division 
of  the  Boston  &  .\lbany  R.  R.,  with  head- 
(luarters  at  Pittsfield.   Mass. 

Mr.  Wm.  A.  Gilbert,  of  S2S  Dawson  St., 
The  Bronx.  New  Y'ork  City,  has  been  ap- 
pointed a  structural  steel  draftsman  in  the 
Department    of   Bridges,    New    Y'ork    City. 

Mr.  C.  S.  Young  has  been  appointed  Chief 
Engineer  of  the  Fort  Worth  &-  Mineral  Wells 
Interurban  Electric  Railroad,  now  under 
construction.  His  headquarteis  will  be  at 
Fort   Worth.    Tex. 

Mr.  W.  J.  Rosebeny.  Jr..  has  resigned  his 
position  as  Manager  with  the  Chicago  i?on- 
crete  Machinery  Co.  to  become  associated 
with  the  Chicago  Builders'  Specialties  Co. 
as  Manager  of  the  Machinery  Department. 

Mr.  William  Parker,  heretofore  Division 
Engineer  of  the  Boston  &  Albany  R.  R..  at 
Boston.  Mass..  has  been  appointed  Principal 
Assistant  Engineer.  Mr.  E.  A.  Haskell, 
heretofore  Roadmaster  at  Pittsfield.  Mass.. 
succeeds  Mr.   Parker  as  Division  Engineer. 

Storm  Bull.  Professor  of  Steam  Engineer- 
ing at  the  University  of  Wisconsin,  died 
Nov.  IS.  from  cancer  of  the  stomach.  Prof. 
Bull  was  born  in  Noiwaj  in  1S.'J6  and  was 
educated  in  that  country.  He  was  the 
author  of  a  number  of  text  hooks  on  steam 
engineering. 

Mr.  L.  G.  Morphy.  heretofore  Assistant  to 
the  Pi'incipal  Assistant  Engineer.  New  York 
Central  &  Hudson  River  R.  R..  at  New 
Y'ork  City,  has  been  .appointed  Assistant  En- 
gineer Maintenance  of  Way  and  Construc- 
tion of  the  Boston  &  Albany  R.  R.,  with 
headquarters   at   Boston.    Mass. 

Mr.  Frederick  G.  Myhlertz  has  resigned  his 
position  as  Engineer  of  Construction  to 
the  Bureau  of  Building  Inspection,  of  Phila- 
delphia. Pa.,  and  will  become  associated 
with  Scott.  Mitchell  &  Co..  Philadelphia. 
bankers  and  fiscal  agents  of  the  Seaboard 
Portland  Cement  t^l..  who  are  now  erecting 
a  jilant  at  Catsklll.   N.   Y. 

Mr.  A.  L.  Hertzberg.  heretofore  Engineer 
of  Maintenance  of  Way  of  the  Canadian 
I'acifii-  Rv..  with  headquarters  at  Montreal, 
has  been  appointed  Divisional  Engineer  of 
the  Ontario  Division,  with  headquarters  at 
Toronto.  Ont.  The  office  of  engineer  of 
maintenance  of  way  has  been  abolished,  and 
the  duties  of  that  position  will  be  assumed 
bv  Mr.  F.  P.  t5utelius.  Assistant  Chief  En- 
gineer,   with    headquarters  at    Montreal. 

The  following  officers  for  the  ensuing  year 
were  elected  at  the  recent  annual  conven- 
tion of  the  American  Institute  of  .Architects 
held  Nov.  19-21.  at  Chicago.  111.:  President. 
Cass  Gilbert.  New  York:  First  Vice-Presi- 
dent. John  M.  Diinaldson.  Detroit.  Mich.: 
Second  Vice  President.  William  .\.  Boring. 
.New  York:  Secretarv  and  Treasurer.  Glen 
Brown.  Washington.  D.  C;  Directors:  Frank 
Miles  Day.  Philadelphia:  R.  Clipston  Stur- 
gis.    Boston;   Geoi-ge  Cary.    Buffalo. 
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Bridges. 

Cincinnati,   O Nov. 

Portland.    Ore Nov. 

Bethlehem.     Pa Nov. 

Spokane,   Wash. Nov. 

Pottsville,    Pa Nov. 

-Atlantic.    la Nov. 

Emporia.   Kan Nov. 

Buclilands.    Mont Nov. 

Fort     Worth.    Tex Nov. 

Paoli,    Ind Nov. 

Petei  sburg.    Ind Nov. 

Hartford    City.    Ind Nov. 

Council    Bluffs.    la Nov. 

Newport,   Ind Nov. 

Muncie,    Ind Nov. 

Fargo.    N.    Dak Nov. 

River    Falls.    Wis Nov. 

New   York.    N.   Y Nov. 

Jackson,    Minn Nov. 

Houston,    Tex.     . . .' Nov. 

Norv>*ood.    O Nov. 

Cleveland.   O Nov. 

Castle  Haynes,  N.   C Nov. 

Salem.   S.    Dak Nov. 

St.    Charles,   Mo Oct. 


Buildings. 

.  Fort    Mackenzie,    Wyo Nov. 

.  Washington.     D.     C Nov. 

.  Nashville.   Tenn Nov. 

.  New    York,    N.    Y Nov. 

.  Marion,  Ind Oct. 

.  New    .Albany,    Ind Nov. 

.  Oakmont.    Pa Nov. 

.  New   Albany,   Ind Nov. 

.  Pottsville,    Pa Nov. 

.  Chicago,    111 Nov. 

,  Sherman.    Tex Nov. 

Ctlumbus  Barracks.   O Nov. 

Devils   Lake.    N.    Dak Nov. 

North    Chicago.    Ill Nov. 

Ely.    Nev Nov. 

Fort    Worden,    Wash Nov. 

West    Newton.    Mass Nov. 

Hoxie.    --^rk Nov. 

Nevada,  Mo Oct. 

Tempe,   Ariz Nov. 

AUentown.     Pa Nov. 

-Mlentown.    Pa Nov. 

Waldoboro.  Me Oct. 

Remsen.    N.    Y Nov. 

Wernersville.    Pa Nov. 

Los   .\ngeles.    Cal Nov. 

Pulaski.    Tenn Nov. 

Chicago.    Ill Nov. 

Cincinnati.    O Nov. 

Canton,    S.    Dak Nov. 

Alpine.    Tex Nov. 

^Mobile.   Ala Nov. 

Jacksonville.    Fla Nov. 

Chattanooga.     Tenn Nov. 

WTiipple    Barracks,    Ariz... Nov. 

Pulaski.    Tenn Nov. 

Detroit,    Mich Nov. 

Pawnee.    Okla Nov. 

Ocala.   Fla Nov. 

Davton.     O Nov. 

Fort   Worth.    Tex Nov. 

Ann    Arbor.    Mich Nov. 

Fort    Des   Moines.    la Nov. 

Tulalip.    Wash Nov. 

Tiilalip.    Wash Nov. 

Lancaster.   Pa Nov. 

,  Flint.    Mich Nov. 

South    Bend.    Ind Nov. 

Albuquerque.    N.    Mex Nov. 

Wichita.    Kan Nov. 

Fort    Spokane.    Wash Nov. 

Cheyenne  Agency.  S.  Dak.. Nov. 
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Roads  and  Streets. 

Nov.    27.  Kansas    Citv,     Mo Nov.  20 

Nov.    27.  Ottawa,   111 Nov.  20 

Nov.    29.  Logansport.    Ind Nov.  6 

Nov.    29.  Bloomington.    Ill Nov.  27 

Nov.    30.  Kansas    City,    Mo Nov.  20 

Nov.    30.  Greencastle,    Ind Nov.  20 

Dec.      2.  Leiianon,   Ind Nov.  13 

Dee.      2.  Sullivan,    Ind Nov.  20 

Dec.      2.  Salem.    Ind Nov.  20 

Dec.      2.  Columbus,    Ind Nov.  20 

Dec.      2.  Milwaukee.    Wis Nov.  27 

Dec.      2.   Kansas    City.    Mo Nov.  27 

Dec.      2.  Citu'iniiati.    O Nov.  27 

Dec.      3.  Monticello.    Ind Nov.  6 

Dec.      3.  Monticello,   Ind Nov.  20 

Dec.      3.   MtKeesport.    Pa Nov.  27 

Dec.      3.   Piiitland,     Ind Nov.  27 

Dec.      3.  Martinsville.    Ind Nov.  27 

Dec.      4.  Logansport,   Ind Nov.  20 

Dec.      4.  Hartford    City.    Ind Nov.  27 

Dec.      4.  Des    Moines.    la Nov.  27 

Dec.      4.   Brooklyn.    X.    Y Nov.  27 

Dec.      4.   Baltimore.    Md Nov.  27 

Deq.      5.  Danville,    Ind Nov.  20 

Dec.      5.  Toledo.    G Nov.  27 

Dec.      6.  Salt   Lake  City,   Utah Oct.  23 

Dec.      7.  Peru.    Ind Nov.  13 

Dec.    10.  Lebanon.    Ind Nov.  13 

Dec.  11.   Fort   H.    G.  Wright.   N.   Y..Nov.  27 

Dec.    11.  Harrisburg.    Pa Nov.  27 

Dec.    12.  Flemington.    N.    J Nov.  20 

Dec.    12.  .Anderson.    Ind Now  27 

Dec.    13.  Monticello,  Ind Oct.  30 

Dec.    13.  Harrisburg.    Pa Nov.  27 

Dec.    14.  Lebanon,   Ind Nov.  13 

Dec.    16.  Steubenville.    O Nov.  27 

Dec.    17.   Providence.    La Nov.'  27 

Dec.    20.  Washington.    Pa Nov.  27 

Feb.      4.  Billings.    Mont Nov.  27 
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Sewers. 


White  Plains.   N.  Y Nov.  13 

Lafayette,    Ind Nov.  20 

Green    Ba v.    Wis Nov.  27 

Norfolk,   Va Nov.  20 

Lincoln.    Neb Nov.  27 

Bloomington.    Ill Nov.  27 

Cadillac.    Mich Oct.  23 

Auburn,    N.     T Oct.  16 

.\kron     O Nov.  27 

Des  Moines.  la Nov.  20 

McKeesport.    Pa Nov.  27 

St.    Paul.    Minn Nov.  27 

Salt    Lake    City.    Utah Nov.  6 

Flint.    Mich Nov.  27 

Marcv.   N.    Y Nov.  20 

Orrviilo.    O Nov.  27 

Louisville.    Ky Nov.  27 

Water  Supply. 

Madison   Barracks,  N.  Y...Nov.  20 

Philadelphia.    Pa Nov.  27 

Fort    Morgan.    Ala Nov.  6 

Bloomington.     Ill Nov.  27 

Munhall.    Pa Nov.  27 

Phoenix,    Ariz Oct.  16 

Vicksburg.     Miss Nov.  27 

Phoenix.    Ariz Nov.  13 

Bay    Minette.    Ala Nov.  27 

Cambridge   Springs,    Pa Nov.  20 

Camden.   N.   J Oct.  16 

Fort    Dade.    Fla Nov.  27 

Norway,    Me Nov.  27 

Tucson.    Ariz Nov.  27 

Miscellaneous. 

Washington,    D.    C. 

Steamers.  Nov.  13 
New  York,  N.  Y., 

Building    Scows,  Nov.  20 
New  York,  N.   Y.. 

Snow  and  Ice   Removal,  Nov.  20 
Brooklyn,  N.  Y., 

Snow  and  Ice  Removal,  Nov.  20 
Philadelphia.   Pa.. 

Garbage   Disposal.  Nov.  27 
Scituate.  Mass.. 

Riprap.  Nov.  27 
Fort  Totten.  N.  Y. 

Wharf    Repairs.  Nov.  27 
Fort  Caswell,  N.   C 

Bulkhead,  Nov.  13 
Bloomsburg,   Pa.. 

Monument,  Nov.  13 
Washington.  D.   C. 

Tow  Boat,  Nov.  13 
Meaford,   Ont.. 

Breakwater,   Etc.,  Nov.  13 
Homestead.    Pa.. 

Garbage   Furnace.  Nov.  27 
Heading.    Pa., 

Garbage  Disposal,  Nov.  20 
Lecompte.    La., 

Electric   Plant.  Nov.  27 
New  York.   N.   Y.. 

Boat  Repairs.  Nov.  2. 
Altoona,    Pa., 

Garbage  Disposal.  Nov.  6 
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Dec.      4.  Danville,   111., 

Telephone    System,  Nov.    20 
Dec.      5.  Edgewood,    Pa.. 

Garbage    Dispos:U,  Nov.    27 
Dec.      9.  Erie,    Pa., 

Street    Lighting.  Nov.    27 
Dec.      9.  Fort  Hancock.   N.  J.. 

Wharf   Repairs,  Nov.    27 
Dec.    11.  Montgomerj-.  Ala.. 

Bulkhead.  Nov.    27 
Dec.    11.  New  York,   N.   Y.. 

Water   Curtains,  Nov.    27 
Dec.    17.  Cincinnati.    O., 

Flatboat,  Nov.    27 
Dec.    17.  Philadelphia,   Pa.. 

Grade  Crossing  Work.  Nov.    27 
Dec.    17.  Fort  Hancock.   N.  J.. 

Garbage   Crematory.  Nov.    27 
Dec.    18.  Madison.   Wis., 

Concrete  Work,  Wrecking,  Nov.    13 
Dec.    20.  Portland,    Ore., 

Steamboat.  Nov.    20 
Dec.    20.  Lafayette,   Ind., 

Electric  Lighting.  Nov.    27 
Dec.    21.  Chinook,   Mont., 

Electric   Light   Works,  Nov.    20 
Dec.    23.  Portland.    Ore.. 

Hydraulic   Dredge,  Nov.    27 
Jan.    14.  Portland.  Ore.. 

Light    Station.    Nov.    27 
May      1.  Buenos  Aires,  Argentina, 

Subways,  Nov.    20 

Excavation,  Earth  and  Rock. 

Nov.    27.  Anderson,   Ind., 

Ditch,  Nov.    20 
Dec.      2.  Trenton,  Ont., 

Railroad  Work,  Nov.    13 
Dec.      3.  Wheaton,    Minn., 

Ditch,  Nov.    20 
Dec.      3.  Wausau.    Wis.. 

Drainage  Ditches,  Nov.      6 
Dec.      6.  Canton,    N.   Y.. 

Ditch  Work,  Nov.    IS 
Dec.    11.  Emmetsburg,   la.. 

Ditch   Work,  Nov.    20 
Dec.    11.  Fort  H.  G.  Wright.  N.  Y.. 

Grading.    Filling.    Etc..  Nov.    27 
Dec.    14.  Boston.  Mass.. 

Dredging.  Nov.    27 

Materials,Macliines,Supplies,Tools,Etc. 

Nov.    27.  Washington,    D.    C, 

Clock  System,  Nov.      6 
Nov.    29.  Kansas   Citv,   Mo., 

Gate   Valves,  Nov.    27 
Nov.    29.  Indianapolis.    Ind.. 

Fire  Engines.  Nov.    27 
Nov.    30.  Chicago.    111., 

Electric    Elevator,  Nov.    27 
Nov.    30.  Houston,    Tex., 

Shells.  Nov.    27 
Dec.      1.  Phoenix,   Ariz., 

Water   ?lpe,  Oct.     16 
Dec.      2.  Vicksburg,   Miss.. 

Road   Outfit,  Nov.    13 
Dec.      3.  Hollidaysburg,  Pa., 

W^ater  Pipe,  Nov.    20 
Dec.      3.  New  York.  N.   Y.. 

Iron  Lumber.   Etc..  Nov.    27 
Dec.      4.  Minerva,   O., 

Boiler,  Nov.    20 
Dec.      5.  New  York.   N.   Y.. 

Brick.  Nov.    27 
Dec.      6.  Washington.  D.  C. 

Pumps.  Blocks.   Rope.  Etc.,  Nov.    13 
Dec.      6.  Brooklyn.    N.   Y., 

Crossheads.  Nov.    27 
Dec.      6.  Washington.  D.  C. 

Telephone    Materials.  Nov.    27 
Dec.      7.  Chicago.   III.. 

Water   Pipe.  Nov.    27 
Dec.    10.  North    Tonawanda.   N.    Y., 

Fire    Hose.  Nov.    27 
Dec.    10.  Washington.    D.    C.  • 

Radiators.  Nov.    27 
Dec.    11.  Washington.  D.  C. 

Sheet    Copper.  Nov.    27 
Dec.    13,  Washington.    D.    C, 

Lumber,   Angles,   Etc.,  Nov.    20 
Dec.    14.  Nashville,   Tenn., 

Lumber,  Nov.    20 
Dec.    16.  Tompkinsville,  N.   Y.. 

Lanterns,  Nov.    20 
Dec.    21.  Washington.    D.    C. 

Dump    Barges.  Nov.    27 
Jan.    15.  Manila,   P.  L, 

Pumps  and  Motors,  Oct.     30 

BIDS  ASKED 
Bridges. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Council  Bluffs,  la. — Until  Dec.  3.  by  Coun- 
ty Auditor,  for  construction  of  bridges  re- 
quired by  Pott,awattamie  County. 

Atlantic,  la.— Until  Nov.  29.  by  F.  W. 
Herbert.   County   Auditor,    for   furnishing  all 
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inatcrliil  ami  Inlmr  anil  eicrting  complete  all 
.steel  add  wociileii  l>ridKe8  that  may  he  re- 
quired   hy    (-'a.'^.s    ('ounty. 

Hartford  City,  Ind. — rntll  noon.  Dec.  3. 
by  I>.  W.  HauKherly.  ('oiinly  Auditor,  for 
labor  and  materials  f»»r  constructlnK  arched 
concrete  culvert  over  Joe  Creek  Ditch,  and 
for  constructing  brick,  stone  or  reinforced 
concrete  culvert,  known  as  the  Hart  cul- 
vert. 

Petersburg,  Ind. — Until  2  p.  m.,  Dec.  3. 
b>-  Commissioners  of  Pike  County,  for  con- 
struction of  four  bridges  In  Washington 
Township. 

Buchlands,  Mont. — Tntil  Dec.  :.  by  W.  R. 
Leet.  l'ount>'  Clerk,  l-'ort  Benton,  Mont.,  for 
constructint;  two  bridges  over  Higliwood 
Creek,    near  this  place. 

New  York,  N.  Y.— Until  2  p.  m..  Dec.  9. 
by  James  %V.  Stevenson,  Commissioner  of 
Bridges.  13  Park  Row,  for  the  construction 
of  tile  masonry  piers,  surface  and  sub-sur- 
face changes,  and  steel  superstructure  of 
the  Manhattan  and  Brooklyn  approaches  of 
the  Manhattan  bridge,  over  East  River,  be- 
tween the  Boroughs  of  Manhattan  and 
Brooklyn.     Security   required    is  $800,000. 

Fargo,  N.  Dak. — Until  noon.  Dec.  4,  by 
Arthur  G.  Lewis.  County  Auditor,  for  re- 
planklng  or  paving  Front  St.  bridge  and 
approach;  also  for  repairing  bridge  in  Barnes 
Township. 

Cleveland,  O. — Until  11  a.  m.,  Dec.  18.  by 
Julius  C.  Dorn.  County  Clerk,  for  construct- 
ing standard  guard  railing  on  Brecksvllle 
linad    in    Brecksville    Township. 

Norwood,  O. — Until  noon,  Dec.  14.  by  L. 
H.  Gebhardt.  Clerk  Board  Public  Sen'ice.  for 
labor  .ind  m.-iterial  for  the  construction  of 
the  substructure  of  the  viaduct  over  the  B. 
&  O.  S.  W.  Ry.  and  Section  Ave.  Jas.  A. 
Stewart.  Engineer,  712  Traction  BIdg.,  Cin- 
cinnati. O. 

Philadelphia,  Pa. — See  Grade  Crossing 
Work   under   Bids   Asked — Miscellaneous. 

Salem,  S,  Dak. — Until  Jan.  7,  by  C.  J. 
Black.  County  Auditor,  for  constructing 
county   bridges  during  ensuing  year. 

Houston,  Tex. — Until  Dec.  11.  by  John  B. 
.\shc.  County  Auditor,  for  constructing  four 
bridges. 

Fort  Worth,  Tex.— Until  9  a.  m.,  Dec.  2, 
by  C.  J.  McKenna.  County  Auditor,  for  the 
erection  complete  of  one  "40-ft.  steel  bridge 
on  12-ft.  steel  piers,  resting  on  concrete 
bases,  to  be  a  12-ft.  roadway  and  with  one 
20-ft.  approach,  over  Rush  Creek,  on  Cotter 
and  Collard  Road,  six  miles  south  of  Ar- 
lington. Each  bid  must  be  accompanied  by 
plans  and  specifications  in  detail. 

River  Falls,  Wis. — Until  Dec.  5.  by  Allen 
P.  Weld.  City  Clerk,  for  construction  of  a 
steel  truss  bridge  140  ft.  long  with  concrete 
floor  20  ft.  wide  at  the  Cedar  St.  crossing 
of  the   Kinnickinnic  River. 

Buildings. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  b>' 
states: 

Hoxie,  Ark. — Until  Dec.  2..  by  Geo.  R. 
Mann.  Architect.  Tjittle  Rock.  Ark.,  for  erec- 
tion  of  a  school  building   for   city  of   Hoxie. 

Fort  Des  Moines,  la. — Until  3  p.  m..  Dec. 
23.  by  Capt.  Jno.  J.  Boniface.  Constructing 
Q.  M..  for  constructing,  plumbing,  steam 
heating  and  electric  wiring  one  double  set 
captains'  quarters  and  two  double  sets  lieu- 
tenants' quarters,  and  constructing  one 
quartermaster's  storehouse  at  Fort  Des 
Moines. 

Wichita,  Kan.— Until  3  p.  m..  Jan.  6.  by 
James  Knox  Taylor.  Superiising  Architect. 
Washington.  D.  C.  for  construction  (com- 
plete) of  the  extension  to  the  U.  S.  Post 
Office  and  Court    House,   at  Wichita. 

West  Newrton,  Mass. — Until  Dec.  2.  by 
Public  Buildings  Commissioner.  West  New- 
ton, for  installing  entire  electric  plant  in 
proposed  technical  training  high  school 
birilding  at  Walnut  St.  and  Elm  Road.  New- 
tonville. 

Cincinnati,  O. — Until  Dec.  9.  by  Dr.  J.  M. 
Withrow.  Chairman  Board  of  Education,  for 
the  various  branches  of  work  above  water 
table  necessary  for  the  erection  of  a  new- 
high  school  building  on  Clifton  Ave..  Mc- 
Millan  and  Guy   Sts. 

Columbus  Barracks,  O. — Until  10  a.  m., 
Nov.  30,  by  Capt.  H.  J.  Hirsch.  Constructin.g 
Q.  M..  for  construction  of  three  double  sets 
lieutenants'  quarters  (including  electric  wir- 
ing and  fixtures),  one  quartermaster's  store- 
liouse  and  one  wagon  shed  at  this  post: 

Dayton,  O.— Until  Dec.  19.  by  W'm.  G. 
Haeussler.  Clerk  Board  of  Education,  for 
labor  and  material  for  erection  of  west 
wing  of  Manual  Training  High  school  build- 
ing. 

Allentown,    Pa.— Until    Dec.    3,    by   County 


Cnrriniisslciin  rs.    for  construction   of  an  addi- 
tion   to   i-ounty  Jail. 

Cheyenne  Agency,  S.  Dak. — Until  2  p.  m., 
Jan.  10.  by  Commissioner  of  Indian  Affairs. 
Washington.  D.  C.  for  furnishing  materials 
.and  labor  to  construct  a  building  for  em- 
ployes' quarters  at  the  school  at  Cheyenne 
River  Agency. 

Pulaski,  Tenn. — Until  noon,  Dec.  16.  by 
G.  H.  McMllllon,  County  Judge,  for  the  erec- 
tion of  a  2-stoi2'  and  basetnent.  brick  and 
stone,  fireproof  (Jourt  House  at  Pulaski.  B. 
B.  Smith.  Architect,  22H  Perry  St.,  Mont- 
gomery,  Ala. 

Chattanooga,  Tenn. — Until  Dec.  10,  by 
Board  I'ubllc  Works,  for  constructing  new 
city    h.ill. 

Forth  Worth,  Tex.— Until  3  p.  m.,  Dec.  21, 
by  James  Knox  Taylor.  Supervising  Archi- 
tect. Wasliington.  D.  C.  for  installation  of 
plumbing,  gas-piping,  etc..  in  extension  to 
U.  3.  Post  Office  and  Court  House.  Fort 
Worth.  Bids  are  also  asked  for  low  pres- 
sure steam  heating  apparatus  and  for  In- 
stallation of  a  conduit  and  electric  wiring 
system    for    above    extension. 

Sherman.  Tex. — Until  Nov.  30,  according 
to  reports,  by  Building  Committee  T.  M.  C. 
A.,  for  brick,  store,  iron  and  carpenter  work 
on   T.   M.    r.    A.   building. 

Fort  Spokane  (P.  O.  Miles).  Wash.— Until 
2  p.  m.,  Jan.  .S.  by  Commissioner  of  Indian 
Affairs.  Washington.  D.  C.  for  labor  and 
materials  to  construct  two  day  school 
buildings  at  Nespelem  and  Barnaby.  Col- 
ville  Agency.  Washington.  For  further  in- 
formation apply  to  Capt.  J.  McA.  Webster. 
U.  S.  Indian  Agent.  Fort  Spokane.  Miles 
P.    C.  Wash. 

Tulallp,  Wash. — Until  2  p.  m..  Dec.  27.  by 
Commissioner  of  Indian  Affairs.  Washing- 
ton. D.  C.  for  furnishing  materials  and 
labor  to  construct  a  dormitor>-.  hospital, 
power  house  and  electric  lighting  svstem  at 
Tulalip  School.  Wash.  For  further  informa- 
tion apply  to  Charles  M.  Buchanan.  Super- 
intendent, Tulalip,  Wash. 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  bj' 
states: 

Bloomington,  III. — Until  2  p.  m..  Nov.  29. 
by  E.  H.  Packard.  Clerk  Board  Local  Im- 
provements, for  constructing  brick  pave- 
ment and  combined  concrete  curb  and  gut- 
ter on  Walnut  St. 

Anderson,  Ind. — Until  2  p.  m..  Dec.  12.  by 
James  D.  Kinnard.  County  Auditor,  for  con- 
structing  5.140   ft.    of  gravel    road. 

Hartford  City,  Ind. — Until  noon.  Dec.  4,  by 
L.  W.  Daugherty.  County  Auditor,  for  con- 
structing three  macadam  roads,  as  follows: 
McColly  road.  5.S25  ft.,  in  Harrison  Town- 
ship; Storms  road.  14.472  ft.,  in  Washing- 
ton Township;  Bugh  road,  15,810  ft.,  in 
Washington  Township. 

Martinsville,  Ind. — Until  2  p.  m..  Dec.  3.  by 
B.  E.  Thornhurg.  County  Auditor,  for  con- 
struction of  S.160  ft.  of  gravel  r'oad  in  Jack- 
son  Township. 

Portland,  Ind. — Until  2  p.  m..  Dec.  3.  by 
Count>'  Commissioners,  for  construction  of 
two  gra\'el  roads  in  Noble  Township. 

Des  Moines,  la. — Until  Dec.  4  by  Board 
Public  Works,  for  constructing  3.000  sq.  yds. 
vit:ified  block  pavement,  962  sq.  yds.  asphalt 
pavement  and  3. SCO  lin.   ft.   curb. 

Providence,  La. — Until  noon.  Dec.  17.  by 
T.  J.  Powell.  Mayor  of  Town  of  Providence. 
Parish  of  East  Carroll,  for  paving  and  curb- 
ing for  constructing  4  miles  of  sidewalks. 

Baltimore,  Md. — Until  11  a.  m..  Dec.  4.  by 
Commissioners  for  Opening  Streets.  Hoen 
Bldg..  to  curb,  gutter  and  resurface  with 
bitulithic  22nd  St.  from  Oak  St.  to  Crom- 
well  St. 

Kansas  City,  Mo. — Until  3  p.  m..  Dec.  2. 
by  Frank  P.  Gossard.  Secretary  Park  Com- 
missioners, for  grading  driveway  in  North 
Terrace   Park. 

Billings,  Mont. — ^Until  5  p.  m.,  Feb.  4.  by 
J.  D.  Matheson.  City  Clerk,  for  constructing 
86.653  sq.  yds.  of  gravel  macadam;  3.000  lin. 
ft.  of  sewer,  complete;  12  manholes,  com- 
plete; 15  catch  basins;  17.400  lin.  ft.  of  gut- 
ter, complete.  Bids  are  also  asked  for  con- 
structing 6.305  sq.  yds.  of  shale  brick  pave- 
ment. 

Brooklyn,  N.  Y. — Until  11  a.  m.,  Dec.  4, 
by  Bird  S.  Colcr.  Borough  President,  for  the 
work  under  seven  contracts  for  regulating 
and  repaving  with  asphalt.  Largest  con- 
tract calls  for  improvement  of  Irving  Ave., 
the  work  requiring  11,860  sq.  yds.  of  asphalt 
pavement. 

Cincinnati,  O. — Until  noon,  Dec.  2.  by  M. 
J.  Keefe,  Clerk  Board  Public  Works,  for 
labor  and   materials  for  improvement    of   St. 


i.,awrence  Ave.  from  east  line  of  Section  C, 
Delhi  Township,  to  west  line  of  Suire  Ave. 
by  grading,  setting  sandstone  straight  curbs 
and  granite  circular  curbs,  paving  the  gut- 
ters with  granite  blocks,  macadamizing  the 
roadway  and  con.**ti-uctlnK  the  necessary 
drains,  basins  and  retaining  walls.  Bond  or 
certified   check   for   J2.000   required   with  bid. 

Fort  H.  G.  Wright,  N.  Y.— Until  Dec.  11, 
by  Capt.  Wm.  E.  Horton.  Q.  M..  U.  S.  A., 
New  London.  Conn.,  for  construction  of 
macadam  roads  and  sidewalks  and  for  grad- 
ing at  Fort  H.  G.  Wright.   . 

Toledo,  O. — Until  noon.  Dec.  5.  by  Rey- 
nold Volt,  Secretary  Boiird  Public  Service, 
for  labor  and  material  for  laying  all  delin- 
quent cement  concrete  sidewalks  and  drive- 
ways and  for  laying,  relaying  and  repair- 
ing all  delinquent  stone  sidewalks  and  drlve- 
wa\'s  for  a  period  of  one  year,  in  three 
sidewalk  districts. 

Steubenville,  O. — Until  Dec.  16,  by  T.  W. 
V.ance.  Clerk  Board  Public  Ser\'ice.  for  pav- 
ing Market  St. 

Harrisburg,  Pa. — Until  Dec.  13,  by  State 
Highway  Department.  Harrisburg.  for  con- 
structing a  road  600  ft.  long  in  Mechanlcs- 
burg  Borough.  Cumberland  County,  and  two 
roads  in  Hampden  Township,  same  county. 
5.730   ft.,    and   1.520  ft.    long. 

Harrisburg,  Pa. — Until  Dec.  11.  by  State 
Highway  Department.  Harrisburg.  for  con- 
structing two  roads.  2.700  ft.  long  and  6.932 
ft.  long  in  Lower  Mifflin  Township.  Cumber- 
land County. 

McKeesport,  Pa. — Until  4  p.  m..  Dec.  3.  by 
C.  E.  Soles.  City  Controller,  for  paving 
Scott  St.   with  brick. 

Washington,  Pa. — Until  noon.  Dec.  20,  by 
County  Commissioners,  for  repair  of  Im- 
proved roads.    Wm.  Wylie.  County  Engineer. 

Milwaukee,  Wis. — Until  10:30  a.  m..  Dec.  2, 
bj-  Charles  J.  Poetsch.  Chairman  Board 
Public  Works,  for  paving  roadway  of  Reed 
St.  with  granite  block  and  curbing  sidewalk 
with   stone. 

Sewers. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Bloomington,  III. — Until  2  p.  m..  Nov.  29. 
by  E.  H.  Packard.  City  Clerk,  for  labor  and 
materials  for  constructing  12-in..  lo-in.,  and 
IS-in.  vitrified  pipe  sewer  in  Moulton  St.. 
12-in.  pipe  sewer  in  Clay  St.,  and  12-in.  pipe 
sewer  in   Washington  St. 

Louisville,  Ky. — Until  noon.  Dec.  17.  by 
Commissioners  of  Sewerage.  Chas.  P.  Wea- 
ver. Secy..  601  Equitable  Bldg..  for  con- 
stn^rcting  Sec.  B.  of  southern  outfall  sewer 
contract  No.  2.  under  recent  $4,000,000  bond 
issue.  Work  includes  the  following:  Sewer. 
3.322  ft..  15  ft.  2  in.  x  15  ft.  6  in.;  sewer. 
1.820  ft..  14  ft.  5  in.  x  15  ft.;  sewer.  970 
ft..  13  ft.  11  in.  X  14  ft.  3  in.  The  principal 
items  include:  Excavation  6.143  lin.  ft.; 
depth  22  ft.  to  42  ft.;  concrete.  17.000  cu. 
yds.:  reinforcing  steel  bars.  1,200.000  lbs.; 
Portland  cement.  21.000  bbls.  Harrison  P. 
EMdy.  Consulting  Engineer.  14  Beacon  St.. 
Boston.  Mass.  J.  B.  F.  Breed.  Chief  En- 
gineer.  Louisville. 

Flint,  Mich.— Until  Dec.  6.  by  City  Clerk, 
for  constructing  sewer  in   Lapeer  St. 

St.  Paul,  Minn. — Until  2  p.  m..  Dec.  5.  by 
R-  L.  Gorman.  Clerk  Board  Public  Works, 
for  constructing  sewer  in  Erie  St..  from  7th 
St.    to   Grace    St. 

Billings,  Mont. — See  under  Bids  Asked — 
Roads  and  Streets. 

Lincoln,  Neb. — Until  noon.  Nov.  29,  by 
Thos.  H.  Pratt.  City  Clerk,  for  constructing 
sewers  in  Sewer  tMstrict  No.  45,  to  cost 
$760. 

Akron,  O. — Until  noon.  Dec  3.  by  Chas. 
H.  Walters.  Secretary  Board  Public  Service, 
for  constructing  sewer  in  Ploomfield  Ave. 

Orrviiie.  O. — Until  Dec.  9.  by  City  Clerk. 
for    (Constructing    complete   sewer   system. 

McKeesport,  Pa. — Until  11  a.  m.,  Dec.  5, 
by  C.  E.  Soles.  City  Controller,  for  con- 
structing a  sewer. 

Green  Bay,  Wis. — Until  3  p.  m..  Nov.  27. 
by  F.  F.  Martin.  Chairman.  Council  Com- 
mittee on  Sewers,  for  laying  a  12-in.  vitri- 
fied pipe  sewer  in   Grignon  St. 

Water  Supply. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  try 
states: 

Bay  Minette,  Ala. — Until  Dec.  9.  by  J.  H. 
H.  Smith.  Clerk  County  Commissioners,  for 
construction  of  water  works  for  county 
court  house,  located  at  this  place. 

Tucson,    Ariz.- Until    Jan.    S.    by    Frank    S. 
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Treat.  City  Clerk,  for  labor  and  material 
for  constructing  water  woiks. 

Fort  Dade  (P.  O.  Egmont),  Fla. — Until  S 
p.  m..  Dec.  19.  by  Constructing  Q.  M.,  for 
constructing  three  cypress  cisterns  at  this 
post. 

Bloomlngton,  III. — Until  Xov.  2av  bv  E.  H. 
Packard.  City  Clerk,  for  4.000  ft.  10-in.  cast 
iron  water  main. 

Norway,  Me. — Until  Jan.  1.  by  Norway 
Water  Co..  for  constructing  1.000.000  gallon 
reservoir.      S.    D.    Andrews  is  President. 

Vicksburg.  Miss. — Until  Dec.  1.  by  A.  W. 
Fridge.  Adjutant  General,  M.  N.  G.,  Jack- 
son, Miss.,  for  boring  a  4-in.  pump  well. 
200   to  2.^0  ft.   deep,  at  Vicksburg  rifle  range. 

Munhall,  Pa. — Until  noon,  Xov.  30,  by  H.  I. 
Maclav.  Borough  Secretary,  for  constructing 
2.000   ft.   of  6-in.   water  mains. 

Philadelphia,  Pa. — Until  noon,  Nov.  27.  by 
George  R.  Stearns.  Director  Public  Works, 
for  work  under  Schedule  A — restoring  burnt 
portion  of  testing  station,  cast  iron  force 
main.  etc.  Specifications  with  Chief  En- 
gineer. Bureau  of  Sur\'cys.  Room  410.  City 
Hall. 

Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Boston,  Mass. — Dredging. — Until  11  a.  m.. 
Dec.  14.  by  Bureau  of  Yards  and  Docks. 
Navy  Department.  Washington.  D.  C.  for 
dredging  in  slii>  at  nav.y  yard.  Boston.  Mass. 

Fort  H.  G.  Wright,  N.  Y.— Grading.  Fill- 
ing. Etc.— Until  Dec.  11.  by  Capt.  Wm.  E. 
Horton.  Q.  M..  New  London.  Conn.,  for  con- 
structing timber  retaining  wall  and  for  fill- 
ing and  grading  around  wharf  at  Fort  H.  G. 
Wright. 

Philadelphia,  Pa. — Embankment,  Etc. — See 
under  Grade  Crossing  Work — Bids  Asked. 
Miscellaneous. 


Miscellaneous. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  ify 
states: 

Montgomery,  Ala. — Bulkhead. — Until  Dec. 
11.  b.\-  Capt.  H.  B.  Ferguson.  U.  S.  Engrs.. 
for  constructing  bulkhead  at  mouth  of  Appa- 
lachicola    River.    Florida. 

Lafayette.  Ind. — Electric  Lighting. — Until 
noon.  Dec.  20.  by  Board  Public  Works,  for 
lighting  city  with  electricity  for  a  period  of 
10  years  from  Sept.   10.  190S. 

Lecompte,  La. — Electric  Plant. — Mayor  J. 
R.  Moore  is  asking  electrical  engineers,  con- 
tractors and  others  to  submit  plans  and 
specifications  until  Dec.  3  for  power  house 
and  complete  electric  light  system.  Cost 
must   not    exceed   $10,000. 

Scituate,  Mass. — Riprap. — Until  2  p.  m.. 
Xov.  29.  by  Harbor  and  Land  Commission- 
ers. State "  House.  Boston.  Mass..  for  fur- 
nishing and  placing  in  position  in  sea  fall 
or  Third  Cliff.  Scituate.  about  $2,000  worth 
of   heavy   rijirap. 

Fort  Hancock  (P.  O.  Sandy  Hook),  N.  J. — 
Wharf  Repairs. — Until  Dec.  9.  by  the  Quar- 
termaster for  repairs  to  government  wharf. 
Capt.  M.  F.  Falls  is  Constructing  Q.  M..  at 
this  post. 

Fort  Hancock  (P.  O.  Sandy  Hook),  N.  J.— 
Garbage  Crematory. — Until  2  p.  m..  Dec.  17, 
by  Capt.  M.  X.  Falls,  Constructing  Q.  M.. 
for  constructing  garbage  crematory  at  this 
post. 

Fort  Totten,  N.  Y. — Boat  Repairs.— Until 
noon.  Xov.  29.  by  Lieut.  H.  A.  Tompkins, 
for  repairs  and  alterations  on  U.  S.  torpedo 
planter   "General   Henry   J.   Hunt." 

New  York,  N.  Y. — Boat  Repairs.— Until  11 
a.  m.,  Dec.  3.  by  John  V.  Coggey,  Commis- 
sioner of  Correction.  14S  E.  20th  St.,  for 
furnishing  all  the  labor  and  materials  re- 
quired for  making  and  completing  the  altera- 
tions and  repairs  to  the  steamer  "Massa- 
soit." 

New  York,  N.  Y.— Water  Curtains.— Until 
2  p.  m..  Dec.  11.  by  John  H.  O'Brien.  Com- 
missioner Water  Supply.  Gas  and  Electricity. 
13  Park  Row.  for  furnishing,  delivering  and 
erecting  a  system  of  w.iter  curtains,  w-ith 
all  piping,  valves,  manifolds,  sprinkler  heads, 
brackets,  supports  and  all  other  appurten- 
ances, complete,  in  place  and  ready  for 
operation  in  the  high  pressure  pumping  sta- 
tions located  at  Oliver  and  South  Sts..  and 
at  Gansevoort  and  West  Sts..  Borough  of 
Manhattan.     Security  required  is  $1,000. 

Cincinnati,  O. — Flatboat. — Until  2  p.  m.. 
Dec.  17.  try  Lt.  Col.  Wm.  T.  Rossell.  U.  S. 
Engrs..    for   constructing  a    steel   flatboat. 

Portland,     Ore. — Hydraulic     Dredge. — Until 


11  a.  m..  Dec.  23.  by  Lt.  Col.  S.  W.  Roessler, 
I'.  S.  Engrs..  for  construction  of  one  wooden 
hull  hydraulic  dredge.  Official  advertisement 
will  be   found  elsewhere  in   this  issue. 

Portland,  Ore. — Light  Station.— Until  noon, 
Jan.  14.  by  the  Light  House  Engineer.  Port- 
land. Ore.,  for  material,  erection  and  con- 
sti-uction  of  Hinchinbrook  Entrance  light 
station.    Ala.ska. 

Edgewood  (P.  O.  Krttanning),  Pa. — Garb- 
age Di.'^posal.  —  I'ntil  nomi.  Dec.  ,^.  by  O.  B. 
Craig.  Cbairnum  Committee,  for  garbage  dis- 
posal. 

Erie,  Pa. — Street  Lighting.— Until  Dec.  9. 
by    City    Clerk,    for   lighting  streets  for   term 

of    year.s. 

Homestead,  Pa. — Garbage  Furnace— Until 
7::;o  p.  ni..  Dec.  2.  by  Andrew  Hill.  Clerk. 
for  furnishing  garbage   furnace. 

Philadelphia,  Pa. — Grade  Crossing  Work. — 
Until  iKion.  Dec.  17.  by  W.  Hunter.  Chief 
Engineer  Philadelphia  &  Reading  Ry..  520 
Reading  Terminal,  for  construction  of  fol- 
lowing work  appurtenant  to  the  abolishment 
of  grade  crossings  on  the  P.  G.  &  X.  A.  R. 
in  Philadelphia:  Contract  Xo.  5 — masonry, 
trestle  and  embankment  from  south  side  of 
Berks  St.  to  the  south  side  of  Susquehanna 
Ave.  Contract  Xo.  7 — masonr>'.  trestle  and 
embankment  from  south  side,  of  Susque- 
hanna Ave.  to  Broad  St.  Contract  No.  8 — 
bridges  from  Berks  St.  to  Broad  St.  Con- 
tract Xo.  14 — masonry,  embankment  and 
paving  for  yar-ds  between  York  St.  and  Cum- 
berland St.  Contract  Xo.  26 — temporary  en- 
gine yard  at  Wayne  Junction. 

Philadelphia,  Pa. — Garbage  Disposal. — Un- 
til noon.  Xov.  29.  by  George  R.  Stearns. 
Director  Public  Works,  for  disposal  of  garb- 
age. 

Materials,Machines,Supplies,Tools,Etc. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  bj- 
states: 


Washington,  D.  C. — Radiators. — Until  2  p 
m..  Dec.  10.  by  Bernard  R.  Green,  Superin- 
tendent of  Construction,  otlice  of  Building 
for  Xational  Museum.  Library  of  Congress, 
V.'ashington,  for  furnishing  and  delivering 
the  cast  iron  radiators  for  hot  water  heat- 
ing reciuiied  for  the  new  building  for  the 
National   Museum. 

Washington,  D.  C. — Sheet  Copper. — Until 
noorr.  Dec.  11.  by  Elliott  Woods.  Superin- 
tendent U.  S.  Capitol  Building  and  Grounds, 
for  furnishing  and  delivering,  only,  at  the 
office  building.  U.  S.  Senate.  Washington. 
D.  C.  of  the  quantities  of  sheet  copper  called 
for  below:  6.250  sheets  24x96  ins.,  equiva- 
lent  to  100.000   sq.    ft.   of   material. 

Washington,  D.  C. — Dump  Barges. — Until 
10:30  a.  m..  Dec.  21.  by  H.  F.  Hodges.  Gen- 
eral Purchasing  .Agent.  Isthmian  Canal  Com- 
mission, for  furtrishitrg  under  Canal  Circular 
404.  four  steel  dump  barges. 

Washington,  D.  C. — Telephone  Material. — 
Until  noun.  Dec.  6.  by  the  Forester.  Forest 
Serv'ice.  U.  S.  Department  of  Agriculture, 
for  furnishing  to  the  Forest  Service  600 
miles  of  No.  12  B.  B.  galvanized  iron  wire, 
1,200  miles  No.  9  B.  B.  galvanized  iron 
wire,  60,000  standard  12-in.  brackets,  and 
60.000  standard  No.  9  pony  glass  insulators. 
One-third  of  this  material  to  be  delivered  at 
Denver.  Colo.,  .and  tire  remaining  two-thirds 
at  Salt  Lake  City.   Utah. 

Chicago,  III. — Electric  Elevator. — Until  11 
a.  m..  Nov.  30,  by  Wm.  A.  Coleman.  City 
Business  Agent.  316  City  Hall,  for  the  con- 
struction, erection  and  installation,  ready  for 
operation,  of  one  electric  freight  elevator, 
in  the  Municipal  warehouse  and  garage.  204- 
206  Michigan    St. 

Chicago,  III. — Water  Pipe. — L'ntil  11  a.  m., 
Dec.  7.  by  Department  Public  Works,  317 
City  Hall,  for  furnishing  and  delivering  to 
city  5.300  tons  of  6-in.  to  12-in.  cast  iron 
water  pipe.  The  official  advertisement  will 
be  found  elsewhere  in  this  issue. 

Indianapolis,  Ind. — Fire  Engines. — Until 
Nov.  29.  by  Trustees  Central  Indiana  Hos- 
pital for  Insane,  for  stationary  chemical  fire 
engines  to  be  installed  in  buildipgs  at  hos- 
pital. 

Kansas  City,  Mo. — Gate  Valves. — Until  2 
p.  m..  Nov.  29.  by  Everett  Elliott.  Secretary 
Board  Public  Works,  for  furnishing  one 
4S-in.  horizontal,  double  gate  valve,  three 
48-in.  vertical,  double  gate  valves,  one  42-in. 
vertical,  double  gate  valve  and  one  30-in. 
vertical,  double  gate  valve. 

Brooklyn,  N.  Y. — Crossheads. — Until  2  p. 
m..  Dec.  6.  by  John  H.  O'Brien.  Commis- 
sioner Water  Supply.  Gas  and  Electricity. 
13  Park  Row.  New  York,  for  furnishing  and 
delivering  special  crossheads  for  lamp  posts 
in    the    Borough    of   Brooklyn. 

New  York,  N.  Y. — Iron.  Lumber.  Etc. — 
Until    11   a.    m..    Dec.    3.    by   John   V.   Coggey. 


Commissioner  of  Correction.  148  E.  20th  St.. 
for  furnishing  and  delivering  hardware, 
paints,  iron,  steam  fittings,  lumber  and  mis- 
cellaneous  articles. 

New  York,  N.  Y. — Brick.— Until  noon.  Dec. 
.■>.  "oy  W.  Bensel,  Commissioner  of  Street 
Cleaning,  13  Park  Row.  for  furnishing  and 
delivering  10.000  North  River  bricks  (red), 
8,000  square  fire  bricks,  5.000  end  wedge 
lire  bricks.  50  bbls.  fire  clay.  3u  cu.  yds. 
Cow  Bay   sand. 

North  Tonawanda,  N.  Y. — Fire  Hose. — 
Until  Dec.  10,  bv  Geo.  H.  Smith.  City 
Clerk,   for   furnishing  2.000  ft.   of  fire  hose. 

Houston,  Tex. — Shells— Until  Xov.  30.  by 
John  B.  .\she.  County  Auditor,  for  furnishing 
100  cars  of  clam  or  Red  Fish  reef  mud  shell 
for   re:).airing  county   roads. 

CONTRACTS  LET. 

The  following  contracts  have  been  let  re- 
cently: 

Atlanta,  Ga. — Interurban  Railway. — Cook 
&  Laurie  Co.,  Montgomery  Ala.,  for  con- 
struction of  Atlanta-Augusta  interurban 
electric  line.  The  line  as  proposed  will  be 
200  miles  long  and  work  will  be  started  at 
-Atlanta. 

Beardstown,  III. — Bridge  Work. — Fremont 
Bridge  &  Concrete  Co..  Fremont.  111.,  for 
constructing  two  30-ft.  steel  bridges  and  re- 
moval  of   one   bridge. 

Joliet,  III. — Water  Main.  Sewer. — William 
Moran.  at  $1,030.  for  Glenwood  Ave.  water 
main  and  $6S6  for  Campbell  St.  sewer. 

Springfield,  III. — Sewer. — Richard  Egan  for 
eonsti  iieting  IS-in.  crock  pipe  sewer  in  N. 
(li-and   .\ve. 

Taylcrville,  III. — Bridge. — J.  J.  Smith,  Tay- 
loiville.  at  $1,875.  for  constructing  iron 
biidKe   in  South  Fork  Township. 

Bluffton,  Ind. — Road  Work. — County  Com- 
missioners have  awarded  for  following  road  . 
coirlr-acts:  Liest.  gravel  road,  to '  Xeff  & 
Ochsenrider.  at  $1,820;  Motz.  stone  road,  to 
Xeff  &  Yarger.  at  $5,394;  Hollo%vay.  gravel 
road,  to  J.  X.  Xeff.  at  $4,753:  Williams  road, 
gravel,  to  Xeff  &  Ochsenrider.  at  $3,807; 
Schwartz  road,  stone,  to  M.  Alexander  & 
Co..  at  $3,329;  Mvers,  gravel  road,  to  J.  C. 
G.  Maddux,  at  $3,000;  Heller,  stone  ro.ad.  to 
Wheat  &  Sisk.  at  $2,595;  Maddux  road, 
giavel  to  J.  C.  G.  Maddux  at  $3,400;  J.  Q. 
Merrimair  road,  gravel,  to  J.  C.  G.  Maddux, 
at  $1,200;  Perry  load,  gravel,  to  A.  P.  Ad- 
dington.  at  $1.17S;  Showalter.  gravel  road, 
to  J.  C.  G.  Maddux,  at  $1,300;  J.  H.  Hogg. 
stone  road  to  M.  Alexander  &  Co..  at  $6. - 
622.40;  F.  W.  Hogg,  stone  load,  to  John  R. 
Gordon,  at  $5.S0O;  Caines.  gravel  road,  to 
J.  X.  Xeff.  at  $2,743;  Xeuenschwander.  stone 
road,  to  Xeff  &  Yarger.  at  $5,778;  "VVisner 
road,  stone  to  M.  Alexander  &  Co..  at 
$2,741.03;  Quick,  stone,  to  John  R.  Gordon. 
at   $2,890. 

Chanute,  Kan. — Bridge. —  Southwestern 
Bridge  Co..  Joplin,  Mo.,  has  been  awarded 
the  contract  to  tuild  a  bridge  across  the 
Xeosho  River  near  Chanute.  The  crossing 
consists  of  one  200-ft.  span  one  70-ft.  span 
and  two  30-ft.  steel  approaches,  the  road- 
way being  20  ft.  The  contract  price  was 
$1L573.  Work  will  be  completed  about  June 
1.    1908. 

Covington,  Ky. — Bridge. — Oregonia  Bridge 
Co.  for  constructing  county  bridge  over  Taj'- 
lor  Creek  at  Bonnie  Leslie. 

Williamsport,  Md. — Concrete  Bridge. — Co- 
der ,&  Miller.  Harrisburg.  Pa.,  at  $103,000  for 
constructing  concrete  bridge  1.C50  ft.  long 
and  :!0  ft.  wide  over  Potomac  River  for 
^^'ashingt(^n   &    Berkle,\'   Bridge  Co. 

Ellsworth,  Me. — Bridges. — Union  River  & 
Bar  Harbor  Power  Co..  at  $1,900,  for  con- 
structing two  bridges  for  city. 

Flint,  Mich. — Sewer— J.  W.  Collins,  for 
sewer   in    lndustii;il   Ave. 

Baudette,  Minn. — Water  Works. — M.  D. 
Stoner.  Bemidji  and  C.  W.  .lewett.  Black- 
duck.  Minn.,  to  put  in  water  works  at  this 
place. 

Grand  Rapids,  Mich. — Revetment  Wall. — 
Thomas  Newhof.  at  $1,694,  for  Silver  Creek 
revetment  wall. 

Elizabeth.  N.  J.— Foundation  Work.— The 
Foundation  Co..  115  Broadway.  New  York, 
has  teen  awarded  contract  for  borings  and 
for  placing  Simplex  concrete  piles  in  the 
foundations  for  a  new  refining  plant  for  the 
S.  T.  Baker  Oil  Co..  at  Bay  Way.  Elizabeth, 
N.  J.  The  Diles  are  to  be  used  in  the  foun- 
dations of  the  tanks,  the  walls  of  the  filling 
house,   storage  house  and  tank  house. 

Cleveland,  O. — Drainage  Sewer. — Dall  & 
Son  for  constructing  drainage  sewer  at  new 
court  house.  Contract  amounts  to  about 
$30,000. 

Girard,  O. — Sewer. — C.  L.  Allen.  Marion, 
O..  at  $30,000.  for  trunk  line  sewer.  George 
H.  Shute  will  te  in  chaige  of  work. 
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Lawton,  Okla. — Rallio.id  Work.— Stebbens 
&  Kiik  CciiistiiK  Hon  Co..  Oklahoma  CIt.v, 
tikla..  for  ronsirurtln^  st-ven  mile  .section  of 
the  I-awton.  Wichita  Fails  &  Northwestern 
K.v. 

Dunmore,  Pa. — Sewer. — O'Boyie  Bros.,  at 
$3.4!'2.  fur  constnictinft  sewer  in  Drinker  St. 

Reading,  Pa. — Sewers. — David  Peoples,  at 
$18. BUI.  for  con.structlnp  northwest  intereept- 
InK  sewer:  Joseph  P.  O'Relliy,  ai  $74,101.  for 
r.'th  district  sewers;  Joseph  P.  O'Uciiiy.  at 
$17. son.    for   Ro.se    Valley  sewer. 

Connellsvllle,  Pa. — BridBes.— York  Bridge 
Co..  York.  Pa.,  for  bridge  over  Mill  Run  and 
briilge  over  M<':ulow   Run   for  the  county. 

Butler,  Pa. — Roadwork. — Normnn  J.  Boyer, 
Butler,  for  constiucting  state  road  in  Butler 
Borough   and  Buft.alo  Township. 

Dunmore,  Pa. — Sewer.— O'Boyie  Bros.,  at 
$:!.liiii.   for  constructing  sewer  in  Drinker  St. 

Harrlsburg,  Pa. — Sower.— John  N.  McCul- 
Inch.  at  $9S1.  for  Pigeon  St.  .-icwer.  and 
$!i.n    for  IJth  St.  sewer. 

Lewistown,  Pa. — Dam. — Aherns  Contract- 
ing 0>..  for  constructing  dam  for  Rayslown 
Water  Power  Co. 

Lebanon,  Pa. — Pole  Line.— George  C.  Un- 
ger.  S.  Sth  St..  for  erecting  a  pole  line  for 
a   ilistance  of  about   15   miles. 

Philadelphia,  Pa. — Dredging. —  American 
Dredging  Co.,  Phil.idelphia.  by  V.  S.  En- 
gineer, for  dredging  Delaware  River  at  fol- 
lowing bid:  Sec.  4.  620,000  cu.  yds.,  at  IGc; 
sub-sec.  .->A.  640.000  cu.  yds.,  at  16c:  sub- 
sec.   5B.  640.000  cu.   yds.,  at  17M!C. 

Memphis,  Tenn. — Paving.— M.  Larkln.  at 
$■-'3,030.  for  paving  Orleans  St.  with  Puring- 
ton   brick. 

Fort  Worth,  Tex. — Paving.— Texas  Bitu- 
lithic  Co..  for  about  $240,000  worth  of  paving 
for  this   city. 

Richmond,  Va.— Bridge.— Urban  &  Brad- 
ley, at  $1,000.  for  concrete  bridge  over  North 
Run    on    Hillard's   Road. 

Williamsburg,  Va. — Building.- George  C. 
Wan-.  Newport  News.  Va..  contract  for 
erecting  building  for  Female  Seminary  in 
tills    city. 

Spokane,  Wash. — Bridge. — William  Oliver, 
at  $8,500.  for  constructing  Le  Pray  bridge 
over  Spokane  River.  Bridge  will  consist  of 
three  120-ft.  spans  and  will  rest  on  steel 
tubular  piers  filled   with   cement. 

Tacoma,  Wash. — Sewer. — Lister  Construc- 
tion  Co..    at    $16.C3.i.    for   constructing   sewer. 


PROJECTED  WORK. 


Bridges. 

Items   Arranged   Alphabetically   by   States. 

Oceanside,  Cal. — Plans  of  City  Engineer 
for  bridge  over  San  Luis  River  have  been 
approved   by    Cit>'   Trustees. 

Denver.  Colo. — Following  bids  were  re- 
ceive<l  Nov.  13  at  State  Engineer's  Office  for 
constructing  bridges;  Capulin,  Conejos  Coun- 
ty. 50  ft.  reinforced  concrete — Pueblo  Bridge 
Co..  $2,800;  Waller  Sharp  Bridge  Co..  El 
Dorado.  Kan..  $2,400.  30  ft.  arch  at  Empire. 
Clear  Creek  County,  C.  G.  Sheely,  Denver. 
$1,949  and  $1,800  for  plate  girder  and  con- 
crete fioor.  Steel  bridge  at  lola.  Gunnison 
County.  Southwestern  Bridge  Co.  of  Den- 
ver. $'4,350;  Midland  Bridge  Co..  $4.Sno.  and 
Pueblo  Bridge  Co..  $4,650.  The  Southwest- 
ern. Denver  and  Midland  companies  sub- 
mitted bids  of  respectively  $3,940,  $4,700  and 
$4,767  for  the  construction  of  an  SO-ft.  steel 
bridge  over  the  White  River,  one  mile  east 
of   the  state   line   in   Rio  Blanco  County. 

Atlanta,  Ga. — Plans  are  being  considered 
for  the  erection  of  a  viaduct  across  the  rail- 
road tracks  at  Bellwood  Ave. 

Savannah,  Ga. — Seaboard  Air  Line  R.  R. 
may  he  required  by  U.  S.  Government  to  re- 
move its  present  bridge  over  Riceboro  River, 
20  miles  from  this  city,  and  replace  it  with 
a  draw  bridge.  Hearing  in  matter  is  to  be 
held  Dec.  18  in  U.  S.  Engineers  Office.  E. 
A.  Fi-ink.  Portsmouth.  Va..  is  Bridge  Engi- 
neer. 

Belvidere,  ill. — Following  bids  were  receiv- 
ed for  constructing  concrete  bridge  at  Main 
St.:  Joliet  Bridge  Co..  $19,100;  Illinois  Bridge 
Co..  one  bid  $13.SS7  and  another,  $14,200.  ac- 
cording to  which  of  two  plans  were  adopted. 

Lafayette,  Ind. — Bids  are  to  be  asked  short- 
ly by  the  Commissioners  of  Tippecanoe 
County  for  the  construction  of  a  new  steel 
bridge  over  the  Wabash  River,  at  Granville. 
The  structure  -will  be  645  ft.  long  and  con- 
sist of  three  spans  of  215  It.  each.  The 
roadway  is  to  be  16  ft.  wide,  two  concrete 
abutments  and  two  stone  piers. 

Port  Huron,  Mich. — Grand  Trunk  Ry.  will 
build  new  steel  bridge  over  Military  St.     T. 


T.  Irv-lne.  Delroii,  Mich.,  is  Resident  Engi- 
neer,   (!.    T.   Rv. 

Mankato,  Minn. — The  city,  county  and 
North  .Mankato  are  planning  to  build  a  sec- 
ond sleol  bridge  across  the  Mlnnesot.a  River 
at  this  point.  The  cost  Is  estimated  at 
about  $20,000,  and  the  state  has  appropriated 
$6,000. 

Trenton,  N.  J. — Freeholders  of  Mercer  and 
Burlington  counties  have  reached  agreement 
regarding  proposed  bridge  over  Crosswicks 
Creek  and  )>ids  for  the  construction  work 
will    be   asked   at  once. 

Oswego,  N.  'V. — C.  E.  Stowell.  Albany.  N. 
Y..  will  prepare  plans  for  a  new  bridge  to 
replace  the  present  lower  crossing  over 
the  Barge  Canal  in  this  city. 

Toledo,  O. — Board  Public  Service  has  ap- 
proved plans  for  construction  of  Lake  Shore 
cS.-  Michigan  Southern  Ry.  bridge  over  Swan 
Creek  from  Monroe  St.  to  Goose  Point. 
Bridge  will  cost  about  $85,000  and  will  be  of 
Scherzer  rolling  lift  type.  Work  on  driving 
piles  will  begin  immediately  and  the  suoer- 
structure  started  in  the  spring.  B.  R.  Lef- 
fier.  Cleveland,  O.,  is  ETngineer  of  Bridges, 
L.   S.   &  M.  S. 

Troy,  O. — County  Engineer  has  been  In- 
structed to  prepare  estimates  for  proposed 
canal   bridges  at   Troy  and  Piqua. 

Toledo.  O. — Board  Public  Ser\'ice  has  rec- 
ommended that  Cherry  St.  bridge  be  im- 
proved at  a  cost  of  about  $23,000. 

Philadelphia,  Pa.— George  R.  Stearns,  Di- 
rector Department  Public  Works,  has  rec- 
ommended the  construction  of  a  number  of 
new   bridges. 

Altoona,  Pa. — Estimates  are  to  be  made 
for  construction  of  small  bridge  on  Mononga- 
hela    Ave. 

Washington,  Pa. — Grand  jur>'  has  approv- 
ed report  of  viewers  for  erection  of  new- 
bridge  over  Monongahela  River  at  Monon- 
gahela.  The  bridge  will  be  erected  by  Wash- 
ington and  Allegheny  Counties  and  will  cost 
$294,228.  accoiding  to  figures  of  Wm.  Wylle. 
County  Engineer.  Grand  jury  has  also  ap- 
proved building  of  a  bridge  over  Mingo 
Creek,  in  Nottingham  Township,  also  the 
rebuilding  of  the  Good  Intent  bridge  in  West 
Finley    Township. 


Railroads 


Items   Arranged   Alphabetically   by   States. 


Fort  Smith.  Ark.— Midland  Valley  R.  R.. 
operating  lietween  this  city  and  Arkansas 
City.  Kan..  273  miles,  is  said  to  he  planning 
to  start  work  next  year  on  an  extension 
from  the  latter  place  to  Wichita.  Kan.  J. 
H.  Harris.  Muskogee.  Ind.  T.,  is  General 
Superintendent. 

Santa  Monica,  Cal. — Advices  from  this  place 
state  that  sur\-eys  are  under  way  for  an  ex- 
tension of  the  Malibu  railroad  and  that  the 
route  has  been  staked  out  for  a  distance  of 
20  miles  beyond  the  rails  i  ow  down.  N.  S. 
Darlington.  Manager  of  the  Rindge  Estate, 
is   interested. 

Denver,  Colo. — Denver.  Laramie  &  North- 
western R.  R.  lias  acquired  160  ac:  es  of  Land 
here  for  use  as  a  terminal  site.  Construc- 
tion of  roundhouse,  shops  a.id  buildings  is 
to  be  started  at  once,  it  is  said.  Jolin  D. 
Millikcu.  Denver,  is  General  Counsel  for  the 
road. 

Brunswick,  Ga. — Final  arrangements  are 
to  be  made  shortly  for  the  extension  of  the 
Georgia  Coast  &  Piedmont  R.  R.  to  Bruns- 
wick, where  terminals  are  to  be  constructed. 
L.  K.  ISmerson.  Darien,  Ga.,  is  Superintend- 
ent. 

Anderson,  Ind, — Project  for  the  construc- 
tion of  a  railroad  by  the  American  Sheet 
&  Tin  Plate  Co..  from  Elwood  to  this  city 
to  connect  with  Central  Indiana  R.  R.  so 
as  to  have  direct  line  into  the  Indiana  coal 
field  has  been  revived.  Right  of  way  for 
the  road  was  secured  and  surveys  made 
some  years  ago. 

Providence,  Ky. — Advices  from  this  city 
state  that  suiveys  for  a  steam  railway  from 
Providence  via  Beulah  to  Dawson.  Ky.,  19 
miles,  have  been  completed.  Grading  will 
begin  in  the  spring  of  1908.  it  is  said.  J.  T. 
Edwards  is  President  and  D.  R.  Osburn  Is 
the  engineer  in  charge. 

Cadillac,  Mich. — Grand  Rapids  &  Indiana 
Ry.  will  erect  a  roundhouse  with  a  capacity 
of  25  engines  in  this  city  next  year.  The 
main  line  through  the  city  will  also  be  double 
tracked.  E.  H.  Barnes.  Grand  Rapids,  Mich., 
is   Chief   Engineer. 

WInston-Salem,  N.  C. — Surveys  have  been 
completed  between  Statesville  and  Ml.  Airy 
for  the  proposed  Statesville  Air  Line  R.  R. 
R.  L.  Greenlee,  formerly  City  Engineer  of 
this  place  was  in  charge.  It  is  probable 
that   sur\-eys  will  be  made   in   the  next   few 


months    for   the   line  from   Radford,    Va.,    to 
Mt,  Airy. 

Edgeley,  N.  Dak. — Final  surveys  for  the 
Midland  Continental  R.  It.,  are  practically 
completed.  The  road  as  projected  is  to  con- 
nect this  place  and  Jamestown.  H.  E.  Sox. 
August  Bradtkorb  and  G.  F.  Wesner.  of 
Edgeley.    are   reported   to  be  Interested. 

>  Oklahoma  City,  Okla. — Surveys  are  report- 
ed under  way  for  a  route  for  the  Red  River 
Ry.  Co..  which  proposes  the  construction  of 
a  railroad  from  this  city  to  Bonham.  Tex., 
200  miles.  Construction  work  is  to  be  start- 
ed Jan.  1.  according  to  a  reported  state- 
ment of  George  F.  Robertson,  of  Watoka, 
Ind.   T..   the  secretary  of  the  company. 

'Oklahoma  City,  Okla.— With  capital  stock 
of  $60,000,000  and  headquarters  in  this  city, 
the  International  &  Great  Southern  R.  R. 
Co.,  ha's  been  chartered  and  proposes  the 
construction  of  a  road  southwest  from  Jop- 
lin.  Mo.,  via  Webber  Falls.  Ind.  T.  to  Gal- 
veston. Tex.,  with  branch  lines  from  Webber 
p-alls  to  Fort  Worth.  Tex.,  and  to  Ea  Paso 
Tex.,  a  total  mileage  of  2.000  miles.  The  in- 
corporators Include:  George  Silsburv.  Sagi- 
naw. Mich.:  D.  D.  Klapp.  M.  H.  Thompson. 
Henry  Loop  and  John  H.  Surber.  of  Tecum- 
seh.  Okla.;  L.  E.  Patterson,  C.  T.  Williams 
and  S.   C.   Glasgow   of  Oklahoma  City. 

Oklahoma  City.  Okla. — Oklahoma.  Colorado 
&  Pacific  Ry.  Co  has  been  chartered  with 
$18,000,000  capital  stock  and  headquarters 
in  1  this  city,  and  proposes  the  construction 
of  a  600  mile  road  northwest  from  Oklalioma 
City  to  Trinidad.  The  incorporators  include 
Edgar  Turner.  Turner,  Okla.;  M.  G.  Wilev 
Guymon.  Okla.;  H.  P.  Ladd.  L.  E.  Patter- 
son and  Hobart  Huson.  Oklahoma  City  and 
George  Silsbury.  Saginaw,  Mich.,  the  latter 
also  being  an  incorporator  of  the  Interna- 
tional &  Great  Southern  R.  R.,  mentioned  In 
the   proceeding. 

Lawton,  Okla.— Kansas,  Lawton  &  Gulf 
Ry.  Co.  has  been  chartered  and  proposes  the 
construction  of  a  line.  250  miles  long,  from 
north  line  of  Woodward  County  to  southeast 
corner  of  Comanche  Countv.  t^apital  stock 
of  company  is  $5,000,000  and  headquarters 
at  this  place.  The  incorporators  are-  A  J 
Robinson,  Frederick,  Okla.;  J.  M.  Bellamy 
Chas.  G.  Shane.  S.  R.  Thornhill  and  F  P. 
Cease,  of  Lawton.  J.  M.  Bellamv.  who  is 
primal  ily  interested  in  the  company,  is  now 
promoting  a  line  from  Law-ton  to  'UHchita 
Falls.    Tex. 

Portsmouth,  O. — Suneys  for  the  proposed 
road  of  North  &  South  Ry.  Co.  have  been 
completed  from  this  place  to  Pound  Gap, 
Ky.  The  line  will  be  ISO  miles  long  and  it 
is  planned  to  begin  construction  work  in 
the  spring.  Edgar  Parsons.  Springfield.  O.. 
is  Chief  Engineer.  Dr.  L.  E.  Niles  and 
Major  T.  J.  Kirkpatrick,  Springfield.  O.,  are 
interested. 

Astoria,  Ore. — Oregon  R.  R.  &  Navigation 
Co..  G.  W.  Boschke.  Chief  Engineer.  Port- 
land, Ore.,  is  to  expend  $75,000  in  this  city 
in  extending  its  wharf,  erecting  warehouses, 
etc. 

Columbia,  Tenn. — Louisville  &  Nashville  R. 
R.  is  reported  to  have  completed  sun-evs 
for  a  cut-off  line  between  Larks  Mill,  north 
of  Columbia,  and  Glendale.  south  of  this 
place.  The  line,  if  built,  would  be  used  for 
through  freight  and  passenger  seivice.  J. 
E.  Willoughby.  Louisville,  Kv.,  is  Engineer 
of  Construction.   L.   &  N.  R.   R. 

Cheyenne,  Wyo. — The  Wyoming  Short  Line 
Ry.  Co.  lias  filed  its  articles  of  incorpora- 
tion and  proposes  to  construct  a  railway 
from  Wiley  in  the  Big  Horn  Basin  to  the 
eastern  line  of  Yellowtone  Park.  The  cap- 
ital stock  is  $2,500,000.  and  the  road  as  pro- 
jected would  be  50  miles  long.  The  Big  Horn 
Development  Co..  which  is  reclaiming  300.- 
000  acres  of  land  in  tlie  vicinity  of  Wiley, 
and  which  is  supported  by  Chicago  capital, 
is  back  of  the  project. 


Electric  Railways. 

Items   Arranged   Alphabetically   by  States. 

Dothan,  Ala. — Necessary  $50,000  bonus  and 
right  of  way  is  said  to  have  been  secured 
for  buildiii.g  an  electric  railway  between  this 
place  and  Geneva.  The  project  is  backed 
by  Richard   Tillis.    Montgomery.   Ala. 

Long  Beach,  Cal. — Ftank  A.  Crow-e,  Long 
Beach,  has  been  granted  franchises  to  build 
street  car  lines  in   7th   St.  and  in  Pine  St. 

Oakland,  Cal. — Oakland  Traction  Co.  has 
been  granted  franchise  to  operate  a  line  of 
street  cats  along  Grand  Ave..  Union  and  Ma- 
cadam Sts..  and  Buckeye  Ave. 

Pasadena,  Cal. — It  is  believed  here  that 
the  Pacific  Electric  Ry.  Co.  will  shortly  take 
steps  to  construct  an  electric  railway  from 
the  center  of  Pasadena,  through  the  north- 
west section,  and  either  to  La  Canada  or 
direit    to   Millard's    Canyon. 

Redlands.    Cal. — Local   Board   of  Trade  has 
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taken  up  proposition  of  W.  K.  Wliittier,  of 
San  Francisco.  Cal..  for  the  construction  of 
an  electric  railway  from  Sun  Jacinto  Valley 
to  Redlands.  Mr.  Whittier  proposed  to  build 
a  line  to  cost  about  $600,000.  bonds  for  half 
of  which  he  would  take,  and  the  remainder 
would  be  taken  by  RedUmds.  Hemet  and 
San   Jacinto. 

Colorado  Springs,  Colo. — llanitou  Incline 
Ry.  Co..  capitalized  at  $200,000.  has  been 
incorporated.  The  company  has  purchased 
from  the  Hydro  Electric  Co..  the  cable  tram 
road  running  from  Manitou  to  the  summit 
of  Mount  Manitou.  one  mile  distant,  and  will 
rebuild  line,  and  put  on  new  equipment.  In 
addition  it  is  said  that  tlie  company  is  con- 
sidering plans  to  build  a  road  to  the  summit 
of  Pike's  Peak.  The  principal  offices  of  the 
company  are  in  this  city,  and  %V.  X.  Brum- 
bach.  Denver,  Colo.,  is  President,  and  Chas. 
L.  McKesson,  Colorado  Springs,  is  Superin- 
tendent. 

Dover,  Del. — Formation  of  a  stock  com- 
pany to  operate  an  electric  railway  in  Kent 
and  Sussex  Counties  is  being  advocated  by 
Walter   Morris,    of   Dover. 

Wilmington,  Del. — A  right  of  way  through 
New  Castle  County  has  been  practically  se- 
cured for  the  projected  electric  railway  of 
the  Smyrna.  Kent  County  &  Delaware  Bay 
Traction  Co..  and  it  is  probable  that  con- 
struction work  may  be  started  soon.  J.  W. 
Endean  is  interested. 

Marietta.  Ga. — Preliminary  surv'eys  are  to 
be  started  at  once  for  a  new  electric  rail- 
way to  connect  tiiis  place  with  Atlanta  by 
way  of  McLand.  Powder  Springs.  Austell 
and  Mabelton.  Charter  is  to  be  applied  for 
shortly  for  the  company  which  will  be  known 
as  the  Marietta-McLand  Ry.  Co..  and  will 
have  capital  stock  of  $500,000.  John  Mc- 
Eachern.  Atlanta.  Ga..  and  W.  J.  Manning. 
Marietta,   are   interested. 

Marshalltown,  la. — Surveys  are  reported 
under  way  for  the  interurban  railway  to  be 
built  from  this  place  to  Melbourne.  Ham- 
ilton Browne.  Chicago.  111.,  is  promoter  of 
the  projected  road. 

Richmond,  Ind. — Advices  from  this  city 
state  that  a  New  York  bonding  company 
has  agreed  to  finance  the  projected  Rich- 
mond and  Hamilton  traction  line,  of  which 
Llewellyn  Bond.  Oxford.  O..  is  Engineer.  As 
planned  the  road  will  touch  both  Oxford  and 
College  Corner,  and  will  have  a  spur  to  Lib- 
erty.  Ind. 

Minneapolis,  Minn. — Minneapolis.  St.  Paul 
&  Suburban  Traction  Co.  is  reported  to  be 
planning  to  build  an  extension  of  system 
from  E5:ceIsior  to  Manitou.  with  the  object 
of  reaching  Tonka  Bav  from  the  latter  place 
over  the  tracks  of  the  M.   &  St.  L.   R.   R. 

Oregon,  Mo. — Oregon  Interurban  Ry.  Co. 
has  been  incorporated  with  capital  stock  of 
$60,000  and  proposes  to  build  .1  standard- 
gage  road  from  Oregon  to  Forest  City,  a 
distance  of  six  miles.  All  Ihe  incorporators 
are  citizens  of  Holt  County,  among  them 
being  Benjamin  F.  Morgan,  Lewis  I.  Moore. 
Charles  D.  Zook.  William  Derr.  Henry  C. 
Cook.  Wm.  H.  Richards  and  Daniel  Zach- 
mann. 

Babylon  (L.  I.),  N.  Y. — Village  Trustees 
have  granted  franchise  to  South  Shore  Trac- 
tion Co,  for  a  trolley  line  on  Cooper  and 
James  Sts..  and  Deer  Park  .\ve.  The  South 
Shore  Co.  is  to  build  and  operate  a  line  from 
Brookhaven  west  to  BlackwelTs  Island 
Bridge.  BrookI\',n. 

Larchmont,  N.  Y. — New  York  &  Stamford 
Ry.  Co.  has  been  granted  permission  to  dou- 
ble track  its  lines  in  Larchm<int  Rve  and 
Portchester.  New  York  &  Stamford  Ry.  Co. 
operates  an  electric  railway  from  New 
Rochelle.  X.  Y'..  to  the  Connecticut  Stale 
line,  where  it  connects  with  an  electric  rail- 
way extending  to  Stamford.  Conn.  The 
double  tracking  in  the  above  towns  is  said 
to  be  the  first  step  toward  double  tracking 
entire   system. 

Troy,  N.  Y. — Pi'eliminary  application  has 
been  filed  with  State  Public  Service  Board  for 
the  constructipn  of  an  electric  railway  from 
Brainard  to  point  on  Albany  &  Hudson  R. 
R..  in  East  Schodack.  This  is  understood 
to  be  the  first  link  of  the  proposed  Troy. 
Rensselaer  &  Pittsfleld  R.  R.  The  Albany 
&  Hudson  line,  it  is  understood,  will  be 
used  from  Brainard  into  Albany  and  at  the 
other  end  the  Pittsfleld  Street  Railway  will 
be  used  to  enter  Pittsfleld.  That  line  is  al- 
ready being  extended  westward.  The  pro- 
posed line  will  be  about  35  miles  long  and 
will  open   up  a  new   territory. 

Zanesville.  O. — The  Central  Valley  Elec- 
tric Railwa\ .  Light  &  Power  Co.  purchased 
from  H.  D.  Blodgett.  promoter  and  con- 
tractor of  this  city,  the  rights  of  way  for 
an  interurban  from  Duncan  Falls  to  Beverly, 
the  company  alread.v  having  rigtits  of  way 
from  Zanesville  to  Duncan  F.tHs.  The  ulti- 
mate project  is  an  interurban  line  from  this 
city  to  Parkersburg.  J.  F.  Townsend.  Canal 
Dover.  O..  is  interested. 
Oklahoma   City,   Okla. — Oklahoma   Interur- 


ban Traction  Co.  of  Oklahoma  Citv.  with 
$500,000  capital  stock,  has  been  chartered 
and  proposes  to  build  an  electric  interurban 
in  Oklahoma  City  and  Capitol  Hill  and  to  El 
Reno.  The  incorporators  are:  I..  E  Patter- 
son. S.  C.  Glasgow.  G.  F.  Benz.  John  H. 
Wright   and    Lee  Hamilton. 

Johnstown,  Pa. — Sur\'eys  are  to  be  start- 
ed shortly,  it  is  stated,  for  the  trollev  ex- 
tension of  the  .Johnstown  Passenger  Rail- 
way Co.  from  Walnut  Grove  to  Gelstown. 

Wilkesbarre,  Pa. — Wilkesbarre  &  West 
Side  Railway  Co..  has  been  granted  permis- 
sion to  build  a  branch  to  electric  raiiwav 
beginning  at  Main  St.  and  Courtdale  Ave!, 
in  Luzerne  Borough  and  continuing  through 
Courtdale. 

Hanford,  Wash. — Hanford  Irrigation  Co. 
has  completed  .suiveys  for  a  trolley  line 
from  Hanford  to  North  Yakima  to  a  point 
where  the  road  will  connect  with  the  Mil- 
waukee Railway  further  west. 

Reedsburg,  Wis. — Citizens  of  this  place  are 
considering  plans  for  building  electric  rail- 
way from  Reedsburg  to  Kilbourri  bv  wav  of 
Mirror  Lake.  Mayor  S.  A.  Collins  is"  in- 
terested. 

Brantford,  Ont. — By  the  terms  of  a  new 
franchise  the  local  street  railway  companv 
must  lay  between  six  or  seven  miles  of  new 
lines  within    two  years. 

Cobalt,  Ont. — Work  is  to  be  commenced 
shortly,  it  is  said,  on  the  construction  of  a 
new  electric  railway  in  the  Cobalt  District 
of  Ontaiio.  The  road  will  extend  along 
Lake  Temiskaming  and  will  connect  Co- 
balt and  New  Liskard.  Ont..  H  miles  dis- 
tant. Among  those  inteiested  are  Judge 
Carlos  M.  Stone.  Cleveland.  O..  and  M.  J. 
O'Brien.   Ottawa.   Ont. 

Electric  and  Gas  Plants. 

Items    Arranged   Alphabetically   by   States. 

Hot  Springs,  Ark. — New  electric  light  plant 
is  to  be  established  here  by  Atwood  Benton, 
Kansas   City,    Mo. 

Chico,  Cal. — L.  D.  Macy  has  been  granted 
franchise  to  construct  and  operate  an  elec- 
tric light,  heat  and  power  svstem  in  this 
city. 

Santa  Rosa,  Cal — Snow  Mountain  Water 
&  Power  Co..  which  is  developing  power 
from  Eel  River,  has  been  granted  additional 
franchises  for  transmission  lines  covering 
entire  county. 

Ventura,  Cal. — Ventura  Gas  &  Electric 
Co..  capitalized  at  $250,000.  has  been  incor- 
porated. 

VIncennes,  Ind. — The  Black  Hawk  Light. 
Heat  &  Power  Co..  of  Vincennes.  recently 
incorporated  with  a  capital  of  $1,000,000. 
will  soon  let  contracts  for  the  laying  of 
natural  and  artificial  gas  mains,  for  tlie 
construction  and  equipment  of  gas  and  light 
plants  in  the  several  towns  and  cities  in 
southwestern  Indiana.  W.  C.  Reger.  Henry 
Tapping  and  H.   C.   Bauer  are   interested. 

Williamsport,  ind. — Wiiliamsport  Electric 
Light  Co..  according  to  reports,  will  at  once 
rebuild  plant. 

Ardmore,  Ind. — The  Arbuckle  Falls  Light  & 
Power  Co..  of  this  city,  has  been  incorporat- 
ed with  a  capital  stock  of  $100,000.  Morris 
Saas.  L.  P.  Adkins.  F.  B.  McDroy  are  in- 
terested. 

Lecompte,  La. — Village  contemplates  in- 
stalling municipal   electric  light  system. 

Fowlerville,  Mich. — Fowlerville  Lighting 
Co..  capitalized  at  $15,000.  has  been  incor- 
porated. 

New  Bremen,  O- — City  has  voted  to  issue 
$25,000  of  l5onds  for  installing  municipal 
ligiiting  plant. 

Zenia,  O. — Trustees  of  the  Ohio  Soldiers' 
and  Sailors'  Orphans'  Home  at  Zenia  in 
their  annual  report,  ask  for  a  special  legis- 
lative appropriation  of  $100,000  to  install 
complete  new  power  plant  and  sewer  sys- 
tem. 

Clinton,  Okla. — The  City  Council  has 
granted  an  electric  light  and  power  fran- 
chise  to  F.   Murch.  of  Hennessey.  Okla. 

Roseburg,  Ore. — The  Southern  Pacific  R. 
R.  contemplates  installing  its  own  electric 
light  plant  here. 


Sewers. 
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Redondo,  Cal. — City  is  to  ask  bids  at  once 
for  constructing  sewer  system  and  septic 
tanks,    to  cost  about  $40,000. 

Sacramento,  Cal. — Special  election  was 
held  Nov.  19  to  vote  on  issuing  $200,000 
bonds  for  constructing  sewer  system  to  drain 
eastern  and  soutliern  portions  of  city.    Sys- 


tem is  to  consist  of  a  reinforced  concrete 
trunk  line  sewer  and  laterals,  flush  tanks 
and  pumping  units. 

Elgin,  III. — Plans  have  been  been  complet- 
ed by  City  F:ngineer  Plum  for  proposed  sewer 
system  for  the  6th  ward. 

Herrin,  III. — Construction  of  sewer  system 
here  is  advocated. 

La  Harpe,  III. — Matter  of  installing  sur- 
face drainage  system  for  this  place  is  under 
consideration. 

Rock  Island,  III. — City  is  securing  right 
of  way  for  its  projected  $106,000  sewer 
construction  of  which  is  to  be  started  in  the 
spring. 

Shelbyvllle,  Ky. — City  has  voted  to  issue 
$30,000   of   bonds   lor   building   sewer   system. 

Fenton,  Mich. — Plans  and  estimates  are 
being  made  for  sewer  s>'stem  for  this  city. 
Riggs  &  Sherman,  Toledo,  O.,  are  the  en- 
gineers. 

St.  Paul.  Minn. — City  ESigineer  has  sub- 
mitted preliminary  estimates  of  cost  of  new 
.sewer  in  Prior  Ave.  to  Board  Public  Works 
Sewer  would   cost   about  $30,500. 

Kansas  City.  Mo, — Board  Public  Works  in 
accordance  with  request  of  Mayor  H.  M. 
Beardsley  is  getting  data  for  improving  city 
sewer  system,  and  will  jirobably  secure  ex- 
pert engineer  to  determine  what  sort  of 
system  is  best  adapted  to  the  city. 

Carlisle,  Pa. — City  will  vote  on  issuing 
$150,000  of  bonds  for  constructing  sewer  sys- 
tem. 

New  Cumberland,  Pa. — This  borough  is 
considering  construction  of  a  new  sewer 
system    to  cost   about   $30,000. 

Jeannette,  Pa. — Borough  Council  will 
shortly  ask  bids  for  constructing  sewer. 

Marcus  Hook,  Ra. — State  Health  Depart- 
ment has  suggested  that  this  borough  have 
plans  made  for  comprehensive  system  of 
sanitary    sewers. 

Easton,  Pa. — Election  will  be  held  Feb.  18 
to  vote  on  $241  loan  for  sewer  system,  dis- 
posal   plant,    etc. 

Glenshaw,  Pa. — State  Health  Department 
has  granted  Glenshaw  Village.  Shaler  Town- 
ship,   a    permit    to    build   sewers. 

New  Cumberland,  Pa. — Public  meeting  will 
be  held  to  arrange  for  a  $30,000  sewer  sys- 
tem. 

Knoxville,  Tenn. — Bids  are  to  be  asked 
next  month  for  the  extensioin  of  the  First 
Creek  sewer  in  the  11th  ward.  Improve- 
ment will  cost  about  $14,000. 

Cameron,  Tex. — N.  Werenskiold,  C.  E., 
Dallas.  Tex.,  is  preparing  plans  and  specifi- 
cations for  a  sewer  system  for  this  place. 

Prairie  View,  Tex. — New  sewer  system  to 
cost  $5,000  is  to  be  installed  at  the  State 
Normal   school   in    this   city. 

Montreal,  Canada. — Council  Finance  Com- 
mittee has  voted  $40,000  for  building  sewer 
in   Villeray. 


Water  Supply. 
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Headland,  Ala. — Election  is  to  be  held  to 
vote  on  issuing  bonds  for  constructing  wa- 
ter works  and   electric  light  plant. 

Vallejo.  Cal. — City  may  expend  $70,000  in 
enlarging  its  storage  water  supply  system. 

Vallejo,  Cal. — Plans  are  under  considera- 
tion for   improving  city;  water  supply. 

Palmetto,  Fla. — -A  $10,000  bond  issue  has 
been  voted  l>y  this  place  for  water  works. 

Dallas,  Ga. — City  has  voted  to  issue  $30,000 
bond    issue   for    installing   water  works.  ■ 

Sparks,  Ga. — City  lias  voted  to  issue  $20,- 
000  of  bonds  for  water  works  and  electric 
liglit  plant. 

Spirit  Lake,  la. — A  $20,000  bond  issue  has 
been  voted  for  water  works. 

East  Moline.  III. — City  is  to  expend  $9,000 
for  water   works  improvements. 

Jeffersonville,  Ind. — Trustees  of  State  Re- 
formatory will  ask  legislature  for  an  appro- 
priation for  installing  independent  water 
system  for  the   reformatory. 

Evansvllle,  Ind. — City  Council  has  decided 
to  install  mechanical  filtration   plant. 

Wichita,  Kan. — Hiram  Phillips.  Consulting 
Engineer.  615  Frisco  Bldg..  St.  Louis.  Mo., 
has  been  employed  by  this  city  to  draw  plans 
for  a  new  system  of  water  works,  and  also 
to  make  estimate  of  the  present  worth  of 
the  Wichita  Water  Co.'s  plant. 

McPherson,  Kan. — Committee  of  which 
Mayor  L.  C.  Crlner  is  a  member,  has  been 
appointed  to  arrange,  if  possible,  for  pur- 
chase by  city  of  plant  of  McPherson  Water 
&    Light    Co.      Council    has    ordered    water 
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company    to   extend    Its    mains     on     several 
streets. 

Caro.  Mich. — Several  water  main  exten- 
sions will  be  nmile.  H.  R.  Howell  Is  Village 
Clerk. 

Fowlervllle,  Mich. — Water  works  are  to 
be  installed  hei'o. 

Lansing,  Mich. — Extensive  additions  to 
city  water  works  will  have  to  be  made  soon, 
at-roi'illnK  to   reports. 

Saginaw.  Mich. — Hoard  of  Estimates  is 
considering  issuing  $.'>6,000  of  water  main 
extension    Ijonds. 

Harrlsonville,  Mo. — This  place  has  voted  to 
issue  $30,000  of  bonds  for  constructing  water 
works. 

Worthlngton.  O- — Plans  have  been  pre- 
parctl   I'oi-  watfi-  works   for   this  place. 

Cambridge.  O. — City  has  voted  to  issue 
150.000   of   bonds   lor   water  works. 

Masslllon,  O. — A  $29.i.OOO  bond  Issue  for 
water  works   has   been   authorized. 

Zellenople,  Pa. — .\  $10,000  bond  is.sue  has 
been   votrd    for  water    works. 

Mountvllle,  Pa. — Water  works  are  to  be 
built   here   by   Honitio  Sancfe,  Pottstown,  Pa. 

Reading,  Pa. — Surveys  are  being  made  for 
new  liller  plant  and  mains.  Elmer  H.  Beard 
Is    City    Engineer. 

Estelllne.  S.  Dak. — City  Council  will  prob- 
ably take  steps  for  construction  of  munici- 
pal water  works. 

Estelllne,  S.  Dak. — City  has  voted  to  con- 
struct  water    works. 

Newport,  Tenn. — .-X.  $50,000  bond  issue  will 
be  sold  Jan.  2,  proceeds  of  which  will  be 
used  for  constructing  water  works,  sewers 
and   light   plant. 

Denison,  Tex. — Pumping  station  of  Deni- 
son  Water  Co.  will  be  remodeled  at  a  cost 
of    $30,000,    it    is    said. 

Teague,  Tex. — Installation  of  water  works 
is  being  advocated. 

Temple,  Tex. — City  proposes  to  purchase 
local   water  works. 

Ephraim,  Utah. — Movement  has  been 
started  to  establish  water  works  here. 

Norfolk,  Va. — A  $50,000  bond  issue  for  pur- 
chase of   water   meters  has  been  authorized. 

Lynden,  Wash. — .-Vn  $18,000  bond  issue  for 
water  works  will  be  voted  on  at  coming 
election. 

Oshkosh,  Wis. — Oshkosh  Water  Works  Co. 
has  been  istiucted   to  extend  its   mains. 

Appleton,  Wis. — Special  election  will  be 
held  Dec.  17  to  vote  on  purchase  of  old 
water   works. 

Manitowoc,  Wis. — Manitowoc  Water  Works 
Co.  is  considering  making  improvements  to 
Its  plant  at  a  cost  of  about  $30,000.  New 
boiler  would  be  installed  and  additional  well 
sunk. 

Cheyenne,  Wyo. — City  lias  voted  to  issue 
JlaO.OOO  of  Ijonds  for  extending  and  enlarg- 
ing water  mains. 

Sheridan,    Wyo. — This    city    has    voted    to 
issue  water  works  and  sewer  bonds. 
tern. 
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CAST  IRON  WATER    PIPE. 

Department   of   Public   Works. 

Chicago,   111.,   November  23,    1907. 

Sealed  proposals  will  be  received  by  the 
CMty  of  Chicago  until  11  a.  m..  Saturday. 
December  7.  1907.  at  room  224  City  Hall,  for 
furnishing  and  delivering  to  the  City  of 
Chicago  at  the  city  pipe  yards,  approximate- 
ly fifty-three  hundred  (5300)  tons  of  cast 
iron  water  pipe,  from  6  inches  to  12  inches 
in  diameter,  according  to  plans  and  specifi- 
cations on  file  in  the  office  of  the  Depart- 
ment of  Public  Works  of  said  city,  room 
317  City  Hall. 

Proposals  must  be  made  out  upon  blanks 
furnished  at  said  office,  and  be  addressed  to 
said  department,  indorsed  "Proposals  for 
Cast  Iron  Water  Pipe,"  and  be  accompanied 
with  eight  thousand  ($8,000)  dollars  in  money 
or  a  certified  check  for  the  same  amount  on 
some  responsible  bank  located  .and  doing 
business  in  the  city  of  Chicago  and  made 
I  ayable  to  the  order  of  the  Commissioner 
of  Public  Works. 

The  Commissioner  of  Public  Works  re- 
serves the  right  to  reject  any  or  all  bids. 

No  proposal  will  be  considered  unless  the 
party  offering  it  shall  furnish  evidence  satis- 
factory to  the  Commissioner  of  Public 
Works  of  his  ability,  and  that  he  has  the 
necessary  facilities,  together  with  sufficient 
pecuniary  resources,  to  fulfill  the  conditions 
of  tile  contract  and  specifications,  provided 
such  contract  should  be  awarded  to  him. 

Companies  or  firms  bidding  will  give  the 
individual  names  as  well  as  the  name  of  the 
film  with  their  address. 

JOHN    J.    HANBERG. 
Commissioner   of   Public   Works. 
By    PAUL   REDIESKE. 

22-2t  Deputy  Commissioner. 


I'.  S.  ENGINEER  OFFICE.  Portland. 
Oreg..  Nov.  23,  1907.  Sealed  proposals  for 
construction  of  one  wooden  hull  hydraulic 
dredge  will  be  received  here  until  11  a.  m.. 
Dec.  23.  1907,  and  then  publicly  opened. 
Information  furnished  on  application.  S.  W. 
Roessler.    Lt.    Col..    Engrs.  22-"t 


U.  S.  ENGINEER  OFFICE,  Portland, 
Oreg.,  Nov.  20.  1907.  Sealed  proposals  for 
construction  of  one  stern  wheel  steamboat 
will  be  received  here  until  11  A.  M.,  Dec. 
20.  1907.  and  then  publicly  opened.  Informa- 
tion furnished  on  application.  S.  W.  Roes- 
sler,  Lt.  Col.,  Engrs.  21 -4t 


SEALED  PROPOSALS  will  be  received  at 
the  office  of  the  Light-House  Engineer. 
Tompkinsvllle.  New  York,  until  1  o'clock 
p.  m..  Dec.  16,  1907,  and  then  opened,  for 
furnishing  two  fourth  order  lanterns  for 
Honolulu  Range  Light-Stations,  Hawaii,  In 
accordance  with  specifications,  copies  of 
which,  with  blank  proposals  and  other  In- 
formation, may  be  had  upon  application  to 
the  Light-House  Engineer,  Tompkinsvllle, 
N.    Y.  21-3t 


CONTRACTORS' 
SUPPLIES 

AND  HEAVY 
HARDWARE 


SCOVIL  HARDWARE 

&  SUPPLY  CO. 

639-';4l  Crc^'nwlch    Street, 

Nfw  ^ork  City 

I.eiwl  Fiimncc^  Jute  Packlnir. 

Juliit  Uunnrra.  CalklDKToolft 

All  k'iKin  ot  VwithxgB 

10  orrlpr. 


FOR   SALE 

1,000   Tons   New    Billet 
Rolled  Rails 

8  to  45-rb. 

at  exceedingly  low  prices 

Address  "Box  25.  ' 

Care  of  Engineering-Contracting 

355  Dearborn  St..  Chicago 


MUNICIPAL     CIVIL      SERVICE     COMMIS- 
SION. 
299   Broadway. 
New    York.    October   31,    1907. 

PUBLIC  NOTICE  IS  HEREBY  GIVEN 
that  applications  will  be  received  from 
THURSDAY.  OCTOBER  31.  UNTIL  4  P.  M., 
WEDNESDAY.  NOVEMBER  27,  1907,  for 
the   position    of 

TOPOGRAPHICAL  DRAFTSMAN. 

The  examination  will  be  held  on  Thurs- 
day.  December  19.  1907,  at  10  a.   m. 

The  subjects  and  weights  of  the  examina- 
tion are  Technical,  5;  Experience.  2;  Mathe- 
matics.  2;   Neatness,   1. 

Vacancies  constantly  occur.  The  salary  is 
$1,200   per  annum   and   up. 

The  provision  of  clause  12  of  Rule  VII., 
to  the  effect  that  "no  person  who  has  en- 
tered any  examination  for  appointment  to  a 
competitive  position  and  failed  therein  or 
who  has  withdrawn  therefrom,  shall  be  ad- 
mitted within  nine  months  from  the  date  of 
such  examination  to  a  new  examination  for 
the  same  position."  is  waived  so  far  as  it 
applies   to   this   examination. 

For  further  information  apply  to  the  Sec- 
retary. 
19-3t         FRANK  A.   SPENCER,   Secretary. 


a 


SYSTEM" 


Successful  management  of  men 
depends  upon  system.  The 
printed  system  of  one  of  the 
most  successful  of  managers  is 
now  made  public  for  the  first 
time.  We  refer  to  the  "Field 
System"  of  Frank  B.  Gilbreth, 
contractor,  the  advertisement 
of  which  appears  on  page  33. 


SEND  «  POSTAL 


lor  catalogs  of  new  books  for 
engineers  and  contractors.  Bettef 
do  this 

TO-DAY 

and  have  them  handy  for  future 

reference. 

The  Myron  C.Clark  Punishing  Co. 

.I.'ij  Dearborn  Sircct     ::     CHICAGO,  ILL. 
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WANTS 

Undisplayed  Cards  under 
this    heading    cost    only 

One  Cent  a  Word 

Displayed  $1.00  an  Inch. 


Superintendents,  Steel  Construction, 
Bridge  Work,  Fixtures,  Cement  Plant, 
Machine  Shops,  Power  Transmission. 
We  can  interest  any  superintendent  or 
foremen.  Write  todav  for  particulars. 
HAPGOODS,  305  Broadway,  N.  Y. 
or  1010  Hartford  Bldg.,  Chicago. 

Engineers,  draftsmen,  and  technical  men 
should  be  members  of  our  Engineering 
Agency  and  subscribers  to  the  Engineering 
Agency  Bulletin.  Bulletin  published  every 
Monday  and  contains  long  list  of  vacancies 
that  are  ACTUAL  VACANCIES  at  the  time 
it  is  mailed. 

Send  For  Sample  Copy. 

THE  ENGINEERING  AGENCY,  Inc. 

Monadnock  Block  Chicago. 

Established  1893 


WANTED — Graduate  Civil  Engineer  open 
for  engagement.  Railway  maintenance 
construction  and  track  elevation  experi- 
ence. Understand  thorouglily  the  design 
of  railway  terminals.  Understand  electric 
work  in  connection  with  electric  traction. 
Eixperience  with  hydro-electric  power 
plants,  pipe  liiies  and  sewers.  Address 
"K.  P.  C."  care  of  Engineering-Contract- 
ing,   355   Dearborn    St..    Chicago.  19-3t 


ENGINEEaiING  CORPS,  open  for  engage- 
ment. Nov.  10.  Preliminary,  location  or 
construction.  Steam  or  electric  lines.  All 
instruments.  Twenty  years'  experience. 
Best  of  references.  Address  D.  B.  Met- 
calf.   Box  10.    Salamanca.   N.    T. 


HTDAULIC  INSTRUMENTMAN— Califor- 
nia— Must  be  technically  educated,  have  had 
experience  in  drafting  room  on  city  and 
land  surveying,  and  able  to  run  contours  for 
ranch  irrigation  and  familiar  with  hydraulic 
work,  to  the  extent  of  designing  irrigation 
canals,  and  figure  the  velocity  and  discharge. 
Prefer  a  man  with  transit  and  level,  work 
to  start  immediately.  Salary  $90  to  $100. 
W.  8456.  The  Engineering  Agency.  Inc..  Chi- 
cago,  111. 


RAILROAD  RODMAN — On  maintenance 
work  in  Illinois;  $40  to  $50  and  expenses 
while  away  from  headquarters.  W.  8462, 
The  Engineering  Agencv.  Inc.,  Monandock 
Block,.    Chicago,   ni. 


Railroad  Location  Surveys  and  Estimates 

By  F.  LAVIS,  .«.  Am.  Soc.  C.  E. 

Resident  Engineer.  Pennsylvania  Railroad  Tun- 
nels. Formerly  Locating  Engineer,  Choctaw, 
Oklahoma  &  Gull  Railroad,  etc. 

The  "Railroad  Gazette  "  says:  "Once  in  a 
while  a  scientific  book  appears  that  combines 
the  threefold  elements  of  mastery  of  the  sub- 
ject, clearness  of  expression  and  elegance  in 
the  use  of  English,  a  combination  as  rare  as  it 
is  attractive.  The  book  at  hand  is  of  this  sort, 
and  the  interest  of  the  reader  or  student  is 
held  through  every  line  of  the  text.  /I  is  one 
of  tlujse  rare  productions  in  which  titere  is  not  a 
wasted  word  and  wtwse  scientific  value  is  high  in 
that  it  tells  clearly  and  concisely  just  what  every 
student  and  engineer  sliould  knou.'." 

Cloth,  6x9  in.,  270  pages,  73  illustra- 
tions, 1 0  folding  plates ;  $3  net,  postpaid 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street         ::        CHICAGO,  ILL. 


WANTS 

Undisplayed  Cards  under 
this    heading    cost   only 

One  Cent  a  Word 

Displayed  $1.00  an  Inch. 


WANTED — Address  of  party  in  this  vicinity 
who  handles  Puzzolan  cement.  Address 
"A.  B.,"  care  of  Engineering-Contracting. 


WANTED — Position — Experienced  Engineer 
and  Contractors'  Superintendent  open  to 
immediate  engagement.  Prefer  concrete 
construction.  Specially  experienced  in  fil- 
ter design  and  construction.  Address  "Im- 
mediate." care  of  Engineering-Contract- 
ing.   355  Dearborn   St..    Chicago.  19-3t 


WANTE7D — Position  as  manager,  superin- 
tendent, or  chief  engineer  with  railway 
company  or  general  contractors,  by  civil 
engineer  of  20  years'  broad  experience. 
Short  line  preferred.  Can  show  results. 
Two  years  present  position  as  manager 
short  line.  Wish  change  of  location.  Ad- 
dress "E.  O.."  care  Engineering-Contract- 
ing, 355  Dearborn  St.,  Chicago.  lU.  14tf 


WANTED — Two  experts  on  concrete  and  re- 
inforced concrete  construction,  design  of 
forms,  etc.,  are  open  for  engagement.  Ad- 
dress "Experts,"  Engineering-Contracting, 
355  Dearborn  St.,  Chicago,  111.  IS-U 


TO  CONTRACTORS — Wanted  to  become  as- 
sociated with  firms  of  reliable  contractors 
with  the  view  of  carrying  out  the  work  of 
construction  of  what  Is  likely  to  become  a 
valuable  improvement  In  Water  Filtration 
Plants — the  design  of  which  is  fully  pro- 
tected in  both  countries.  Address  Box  264, 
Goderich,   Ontario,  Canada.  21-2t 


SLATE  FOR  ROOFING— Information,  cat- 
alogs and  prices  wanted  by  W.  T.  Penney. 
Apartado  Num.    ITS.  Guatemala,  C.  A. 

AUTOMATIC  RAILWAYS  or  other  ma- 
chinery for  unloading  light  general  cargoes 
from  river  steamers:  catalogs  of  same  are 
wanted  by  I.  H.  Bioomtieid,  Lomas  de  Za- 
mora,    Argentine  Republic. 


RAILROAD  ENGINEER— With  wide  ex- 
perience on  tunnel  work  capable  of  taking 
charge  of  tunnel  about  two  miles  long;  a 
very  difficult  proposition.  W.  8463,  "The 
Engineering  Agency,  Inc.,   Chicago. 


CONTR.\CTORS'  ENGINEER 
Special  Designs,  Computations,  Draw- 
ings and  Reports  made  for  Contractors. 
Specialties:     Reinforced    Concrete, 
Cofferdams  and  Hydraulic  Work. 

Address    "L.    Y.,"    care    of    Engineering- 
Contracting,  355  Dearborn  St.,  Chicago. 


715  Illustrations;  70  Tables 
and  906  Pages 

shows  the  size  or  Mr.  Homer  .\.  Reid'a  book. 

"Concrete  and  Reinforced 
Concrete  Construction" 

Price,  $5  net,  postpaid 
T/iiJ  booh  contains  more  text  pages, 
move  drawings,  more  tables  of  text 
ttiita,  more  ORKHSAL  matter,  tjian 
any  other  book  or  books  ever  published 
on  this  subject. 

WRITE  FOR  16-PAOE  T.\BLE 
OF  CONTENTS 

The  Myron  C.Clark  PublishingCo. 


355  Dearborn  Street 


CHlCACiO,  ILL. 


Tables  of  5  Place  Logarithms 
and  5  Place  Squares 

Of  Feet.  Inches  and  32ds  of  Inches  from  0  to  100  Feet 

Also  Tables  of  I-ogarithmic  Secants,  Natural 
and  Logarithmic  Functions,  etc. 

The  ONLY   BOOK  That 

Gives  These  Values  to  lOO  Feet 

By  QEO.  D.  INSKIP 

Flexible  leather.  6i7i  Ins. :  278  pages:  $3.00  net  postpaid 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 
355  Dearl>orn  Street.  Chicaso,  111. 


C.  E. 


The  civil  engineer  who  aims  to 
succeed  when  in  responsible 
charge  of  men  should  study 
the  system  employed  by  some 
successful  manager.  "Field 
System,"  by  Frank  B.  Gil- 
breth,  has  just  been  published, 
after  years  of  private  use  on 
Mr.  Gilbreth's  contract  work. 
Read  the  advertisement  of  the 
book  on  page  33. 


If    you    want    to    buy 

TOOLS, 
SUPPLIES  or 
MACHINERY 

Send  us  a  postal  card  and  we  will  notify 
the  leading  dealers  or  manufacturers.  We 
have  unexcelled  facilities  for  helping  those 
who  are  in  the  market  for  anything. 

ENGINEERING-CONTRACTING 

355  Dearborn  St.,  Chicago 


OKer  10,tM)0  copiet  of  thia  book  were  sold  in  lest 

than  2  years,  thus  breaking  all  records 

/or  the  sale  of  a  technical  book. 

HANDBOOK  OF  COST  DATA 

By  HALBERT  P.  GILLETTE.  M.  Am.  Soc.  C.  E. 
Editor  Engineering-Contracting 

This  book  was  written  by  an  experienced 
contractor  and  engineer,  and  contains  just  the 
class  of  information  that  men  usually  keep 
carefully  concealed  under  their  hats.  It  has 
over  tiOO  pages  of  actual  records,  showing  the 
detailed  cost  of  doing  various  classes  of  work 
under  difTerent  conditions.  The  entire  book  is 
fiiled  with  figures  and  facts  that  are  invaluable 
to  anyone  interested  in  contract  work  or  con- 
struction of  any  bind. 

Flexible  leather,  gilt  edges,  622  pages, 
illustrated;  $4.00  net  postpaid 

24- page  circular,  giving  information  concern- 
ing   the   contents  of    each  section,   together 
with  sample  pages,  will  be  mailed  FREE. 
Write  For  It. 

The  Myron  C.  Clark  Publishing  Co. 


o.=15  Dearborn  Street 


tHICMK),  ILL, 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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CUT  OUT  MORE 
SHOVEL  WORK 


Street  Superintendents 

and  other  officials  in  charge  of  street  clearing  in  winter  are 
often  badly  crippled  for  want  of  efficient  shovelers.     Two 

20th  Century  Graders 

a  team,  a  driver  and  twt)  men  following  each  grader  will 
handle  as  much  SNOW  as  eighty  (80)  shovelers.  The  job 
will  be  finished  quicker,  easier,  with  no  fuss  and  leave  the 
highway  in  a  neat,  presentable  condition  highly  satisfac- 
tory to  residents. 

Railroad  Contractors 

need  a  20th  Century  Grader  continuously.  For  trimming  down  grades 
and  finishing  it  is  an  ideal  machine.  One  team  and  one  man  can  do  the 
work  of  twenty-five  (25)  men  with  shovels. 

VVe  have  commendatory  letters  Vrom  railroad  and  street  contractors. 
Wnte  us  to  send  you  copies  with  Air  booklet  "Dehghtful  Roads."  A 
postal  \yU\  do. 

WHITE  CITY  GRADER  COMPANY 

Box  27,  White  City.  Kan. 


20th  CENTURY  GRADER 

Weighs  only  600  pounds 


All  Steel  and 
Malleable  Iron 
Except  Pole. 


Do  Your  Proposal  Advertise- 
ments Reaeli  Contractors? 
If  So,  How  Many 
and  When? 

A  proposal  advertisement  that  goes  to  a  drafts- 
man, a  college  professor  or  a  testing  engineer  is  a  pro- 
posal advertisement  wasted.  It  is  of  no  more  use  than 
a  baby  food  circular  in  a  bachelor's  club.  The  proposal 
advertisement  that  goes  to  a  contractor  is  a  proposal 
advertisement  utilized.  If  it  goes  to  10,000  contrac- 
tors its  utility  is  10,000  times  as  great  as  if  it  went  to 
only  one  contractor.  Engineering-Contracting  goes 
to  contractors — 10,000  of  them — and  it  gets  to  them 
forty-eight  hours  sooner  than  does  any  New  York  pa- 
per, if  the  contractor  does  business  west  of  Pittsburg. 
These  contractors  are  all  looking  for  work — for  every 
item  that  will  tell  them  where  there  is  work  to  be  done. 
Your  proposal  advertisement  in  Engineering-Con- 
tracting will  be  read  and  it  will  be  read  by  the  men 
who  are  waiting  for  a  chance  to  answer  it  and  to  bid 
on  your  work. 

ENGINEERING-CONTRACTING 

355  Dearborn  Street,  Chicago 


YOUNG  e  SONS 


TtrACTuF»tiRs"  ■sr  ""-■' 


JjENfllNEERINO  MINING  AND 
HiSUR-VgyiyO  INSTRUMENTS 


PHILADELPHIA 


tOMKAtiOKS  AI\»  LNGIIVEEKS 


VULCAN  IRON  WORKS 


CHICAGO 


mmm 


Use  Nash's  Expeditious  Measurer 

A  book  containing  200  pages  of  indexed 
tables,  which  show  at  a  glance  the 
cubic  contents  of  any  stone  or  pack- 
age according  to  its  length,  breadth 
and  depth.  Used  by  Contractors, 
Ouarrymen  and  Engineers  all  over  the 
world.  Order  of  your  bookseller  or 
address  the  publisher.  1907  Edition 
Printed  entirely  from  New  Plates. 
$2.00  Postpaid. 

A.  L.  NASH 

17  State  Street       ::       NEW  YORK 
Send  for  Sample  Pages 


AVOID  ERRORS 


J.  F.  GRAHAM, 

(Roadmaster  Graham) 

RAILROAD  LABOR  AGENT 

All  classes  of  Laborers  in  Any  Number 
SUPPLIED  FREK 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory 

WRITE  OK  WIRE 

204  Washington  Avenue  S6iidi 

MINNEAPOUS.  MINN. 


Italian  Laborers  Supplied 

FREE  OF  CHARGE 

For  railroad  building,  water-works,  quarries  and 
all  kinds  of  construction  work,  by 

The  Labor  Information  Office  for  Italians 

U'lcorporated) 

59  Urayette  (Formerly  Elm)  Street 
New  York  City 

No  charge  either  to    applicants  for   help  or  to 

the  laborers. 

Send  for  circulajB  and  appHcation  blanks. 


FOR    SALE 

I — 9,xl4  Porter  36-inch  Gauge  Locomotive. 

24 — 3- yard  two-way  Dump  Cars. 

122  tons — 30-lh  Rails. 

7,000 — 3-foot  Ties. 

2 — No.  2  Movable  Drake  i    _  .    „. 

1     M     iv  «.       K1    f-  1.     f  Concrete  Mixers. 

1 — No.  17  Movable  Cube  ( 

1 — 75-H.  P.  Stationary  Brownell  Enfcine. 
I— 80-H.  P.  Portable  Brownell  Boiler. 
3 — 14-ft.  X  30"  I  T,„„„  D..-  m:iic 

3— 10-ft.  X  sr  f  P"^"'  '^"«  '"'"*• 

FRUIN  &  COLNON 

CONTRACTORS 

Merchants  Laclede  BIdg.  St.  Louis,  Mo. 


906    PAGES   OF   CONCRETE    DATA. 

The  most  recent  and.  by  all  odds,  the 
most  complete  treatise  on  the  subject  of 
concrete  and  reinforced  concrete  contains  906 
pages  and  715  illustrations  and  drawings. 
It  has  108  pages  on  reinforced  concrete 
buildings  alone,  exclusive  of  the  chapters 
on  the  design  of  columns,  beams,  etc.;  50 
pages  on  reinforced  concrete  sewers,  con- 
duits and  pipes;  90  pages  on  concrete 
bridges,  exclusive  of  the  chapter  on  bridge 
piers  and  abutments.  In  short,  Reid's  "Con- 
crete and  Reinforced  Concrete  Construction" 
is  the  one  booli  that  no  concrete  engineer 
or  contractor  can  afford  to  be  without.  In 
spite  of  the  great  cost  of  producing  this 
book,  its  price  is  only  $5  net,  postpaid. 

THE  MYRON  C.  CLARK  PUBLISHING  CO., 
355   Dearborn    St..    Chicago.    III. 


Every  Train   a 
Two-Hour  Train , 

F'ri>*ii  7  a,  m,  to  6  r.  ni. 


To  PHILADELPHIA 

New  Jersey  Central 


Train  Every  Hour 
on  the  Hour 

LeaTe  W.  Sd  St.  lo  nilDotw  before  tiie  hoar 
rSUtlOMWEST  23DST.  E.VCBLLEST 

laBKBir  ST.  DIN INO  SERVICE  1 
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FOR  SALE 

14  No.   3  wheel  scrapers  at i      25 

New   9x14    Vulcan   dlnkles   at 2,5U0 

New    10x16    Vulcan    dlnkles   at 3,000 

Hay  ward      %-yard      orange-peel 

bucket     325 

New    1-yard    clam-shell    bucket    for 

sand    and    gravel    375 

Udgerwood    No.    71     hoist.     20     HP. 

complete     800 

Little     Giant     l>4-yard     traction 

shovel    (2    sets    engines) 3,250 

Nat'l     %-yard     mixer     on     wheels, 

with   engine   and   boiler 676 

No.     2     Smith     mixer,     engine    and 

boiler,   on   wheels    675 

No.     1     Smith     mixer,     engine    and 

boiler,   on    wheels    625 

No.     0    Smith     mixer,     engine    and 

boiler,   on   wheels    525 

Gates  No.   5   Style  •'D"  Crusher 850 

Marlon     Model     60     shovel     (new), 

with    air    9,40# 

Bucyrus  70-ton   shovel    (new),    with 

air     9,900 

New      10-ton      American      tandem 

roller     1,600 

Kelly   5-ton  asphalt  steam   roller. . .      800 
8x10    Vllter  belted  compressor  (34  ft.)       110 

12x12x14    Hall    air    compressor 650 

12xl2i4-xl4    Ingersoll    compressor...       726 
Morris  No.   10  D.   C.   pump  and  en- 
gine      ,. 500 

Complete    V4-yard    dipper   dredge...  2,750 
Channon    full   circle    1%-yard    exca- 
vator        4,000 

McMyler  full   circle  derrick,    50-foot 

boom     2,600 

Let  me  have  your  Inquiries  for  cable- 
ways,  cars,  rail,  rock  drills,  channelers, 
traction  engines  and  contractors'  equip- 
ment generally. 

WILLIS  SHAW 

171  La  Salle  St.  Chicago. 


Architectural  Wire 
and  Iron  Work 

of  .ill  kinds. 
Get  our  prices  and  circulars. 

International  Wire  &  Iron  Works 

857  Superior  Street 
"V  luv  mek-  Detroit.  MicV 


Steam  Shovels,  Locomotives, 
Cars,  Etc. 

Contractors'  and   Railway   Equipment 


Tcle^r.iph,  Telc|.h.jlle<j,    Writi-  U 

A.  C.  TORBERT  &  CO. 


547-348  Monadnocl<  Blocl> 


CHICAGO 


Contractors'  Equipment 

and 

Storage  Room  to  Rent 


Storage  under  co\-er  or  not 
as  desired. 

Traction  Engines,  Steam  Stiovels, 
Locomotives,  Cars,  Rail,  Hoisting 
Engines,  Boilers,  New  Era  Graders, 
Pumps,  Cast  Iron  Pipe,  Crushing 
Machinery,  etc. 

Write  Us  for  Particulars. 

HARPER  MACHINERY  COMPANY 

Park  Row  BIdg.,  New  York 

YARDS    AND    SHOPS,    BLOOMFIELD,  N.  J. 


Steel  TanKs «-  Plate  Work 

Our  Specialty  for  36  years. 


Steel  Tanks 

for  any 
Purpose. 

Modern 
Equipment 

Modern 
Methods 


Special  attention  given  to  the  design  and  erection 
of  large  steel  tanks.    Write  for  prices. 

WM.  GRAVER    TANK  WORKS 

East  Chicago,    Ind. 


LARGE  STOCK        LOW  PRICES 

IMMEDIATE  DELIVERY 

Send  to-day  for  our  new  price  list 
and  specifications  of 

Cross  Arms,  Pins  and  Brackets 

Poplar,  Oak  and  Chestnut 

LUMBER 

CENTRAL    MFG.    COMPANY 

Chattanooga,  Tenn. 


IMMEDIATE  DELIVERY 
New  60.000  and  SO.OOO  capacity  cars. 

Steam  Shovels,  Locomotives,  Plows. 

HICKS  LOCOMOTIVE  &  CAR  WORKS,  Chicago 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels. 

Southern  Iron  &  Equipment  Co. 

Atlanta.  Ga. 


TEST   BORINGS 

for  Foundations,  Etc. 

ARTESIAN  WELLS.  DRIVEN  WELLS. 
PU.MPING   APPARATUS 

J.  E.  Feeley  6»  Company 

43  South  Market  Street.  BOSTON 

.S3  )1  tor  Estimates 


FOR  SALE 
STEAM  ROAD  ROLLER 

lO-ton  Buffalo-Pitts 
In  perfect  condition 

Has  been  used  4  months  on  a  gentleman's 

Country  Estate. 

For  particulars  Address  P.  O.  Boi  67.  Far  HUls,  N.  J. 


FOR  RENT 

Portable  Engines,  Boilers, Hoisters, Com- 
pressors, Derricks, Centrifugal  and  Direct 
Acting    Pumps,    and    Diving    Outfits. 
Marvin  Brlggs.  Inc..  IM  Nassau  St.  New  York 


FOR  SALE 

9  Western  Dump  Wagons,  IJi 

yard $  57.50 

4  Western  2-yard  Dump  Cars, 

36"  gauge 45.00 

9  Western  1  Ji  yard  Dump  Cars     35.00 

12  Western  I'/i  yard  Dump  Cars     35.00 

1   Western    Grader    (used    two 

months)        625.00 

1   Lambert  Hoist  Engine      .     .    300.00 

11  K.    &   J.    2-yard   36'   gauge 

Dump  Cars  "...      42.00 

1  Case    Traction    Engine,  20 

H.  P 1,400.00 

Write  us  for  anytViing  you  may  be  needing  in 
the  line  of  Contractors'  equipment. 

The  American  Trading  Company 

MARION.  OHIO 


900 
250 


■60,000 
60,000 


POUNDS    CAPACITY    COAL    CARS 
POUNDS    CAPACITY    FLAT    CARS 

IMMEDIATE  SHIPMENT 

Fine  Condition 

ATLANTIC  EQUIPMENT  COMPANY 


111   Broadway 
New  York 


Railway  E.xchange 
Chicago,  111. 
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llt-aJtiuurtLTs  for  Soulli- 
crntrs  in  New  \  ork 

Hroathvav  Central 
Hotel     Cor.  Third  St. 

In  llic  heart  of  New  Vork 
Special  attention  Riven 
to   Ladies    unescorted . 

Write  for  Special    Ratet 

OUR  TABLE  is  the 

foundation  of  ourenor- 
mous  business. 

•J-'^wrTW      ^T^_-       .       -^      American    Plan.   $2.50 
European  Plan,  $1.00 
upwards 

Send  for  Large  Colored  Map  and  Guide  of  New  York,  Free 

TILLY  HAYNES.  Proprietor  DANIEL  C.  WEBB.  Manager 

Moderate  Prices  Formerly  of  Charleston,  S.  C 

Good  srATce°''      The  only  New  York  Hotel  Featuring  American  Plan 


B.WVS  tlCf  w«c 


.tT" 


,■  ev  ."■  c  g  tf  re  ■ 


-J4 


STOP  AT 

theFREOONIAhotel 

I32I-I323  H  Street,  N.  \V, 
WASHINGTON,  D.  C. 

American  Plan 
S^OO  Per  Day  and  Up 

European  Plan 
ILOO  Per  Day  and  Up 

In  the  Center  of  Everything 

Cuisine  and  Service 
Unsurpassed 

Electric  Lighting 
Modem  Improvements 

Special    Rates   to    Tourists 
and  Commercial  Travelers 

SEND  FOR  BOOKLET 

\VM.  W.  DANENHOWER, 

Propiietor 


Mechanics 
Metallurgists 
Mining  Engineers 
Municipal  Engineers 
Power  Consumers 
Railroad  Engineers 
Sanitary  Engineers 
Steam  Engineers 
Street  Railway  Men 
Water  Works  Engine* 


DO  YOU  KNOW  that  there  is  no  other  magazine 
in  the  world  that  covers  the  fields  of  engi- 
neering and  technology  to  the  same  extent  or  in 
such  a  useful  literary  way  as  Technical  Liter- 
ature, and  that  no  other  appeals  equally  to 
specialists  and  the  general  reader  in  so  many 
branches  of  the  profession?  It  has  become  a  most 
valuable  companion    to  such  professional  men  as 

Architects  Foundrymen 

Army  Engineers  Gas  Engineers 

Builders  Heating.  Lighting  and 

Chemists  VentilatingEngineers 

Civil  Engineers  Hydraulic  Engineers 

Contractors  Iron  and  Steel  Makers 

Draftsmen  Irrigation  Engineers 

Electrical  Engineers      Machine  Tool  Makers 
Engineering  Students    Manufacturers 
Factory  Managers  Marine  Engineers 

Mechanical  Engineers 
And  others  interested  in  technical  work  or  study 

Such  men  may  be  considered  as  forming  the  backbone  of 
the  citizenship  of  the  country.  They  are  the  men  who  do 
things,  and  who  control  the  expenditure  of  millions  of 
dollars,  involving  the  purchase  of  all  kinds  of  material 
and  machinery.  If  you  have  anything  to  offer  them  for 
business  or  pleasure,  advertise  it  in  Technical  Liter- 
ature. Let  us  show  you  the  scope,  vitality  and  the  pauper 
of  our  circulation, 

ONE  ADVERTISER.WRITES :  "Your  magazine  is  a  good  one  and  sure 
of  success.  It  is  going  to  be  looked  over  by  a  good  class  of  readers,  and 
our  advertisement  will  not  be  lost  in  a  mass  of  ill-digested  matter." 

ADVERTISING  RATES  SENT  ON  APPLICATION 

Subscription  Price;   $2.00  a  year  to   U.  S.  or  Mexico;  12.25 
,  to  Canada;  $2.50  foreign  countries.    Single  copy  20  cents. 

Technical  Literature 


909  St.  Paul  Building 


NEW  YORK 


Established  1891. 
Issued  Annually. 


Size  of  Book  7}  x  I OJ  ins. 
Weigh!  6i  lbs. 


SIXTEENTH    ANNUAL    EDITION 

Now  Ready  for  Delivery — Price,  $10.00 

350,000  Names  and  Addresses 
Over  1,300  Pages        Over  28,000  Classifications 

MORE   THAN  15,000   COPIES  OF 

Hendricks' 
Commercial  Reg^ister 


Of  the  United  States 


F-^r?    lai 


Are  now  bcinx  used  throughout  the  Country  for  PURCHASING  PURPOSES  BY  LEADING  CORPORATIONS.  RAILROADS,  MANUFACTURERS 
JOBBERS,  DEALERS,  EXPORTERS,  ARCHITECTS,  ENGINEERS,  CONTRACTORS,  GOVERNAJENTS,  INSTITUTIONS,  MINES,  Etc. 

II  is  the  most  complete  work  of  its  kind  ever  issued,  and  especially  devoted  to  the  interests  of  the  ARCHITECTURAL,  CIVIL,  MECHANICAL, 
HYDRAULIC,  ELECTRICAL  and  SANITARY  ENGINEERING,  CONTRACTING,  ELECTRICAL,  RAILROAD,  IRON,  STEEL,  FOUNDRY  and  MACHINE 
SHOP,  HARDWARE,  MINING,  MILL  and  FACTORY,  QUARRYING,  EXPORTING  and  KINDRED  INDUSTRIES. 

It  is  invaluable  for  your  Purchasing  Department  and  for  your  Sales  Departinent.  There  is  not  a  Material,  Specialty,  Apparatus  or  any  kind  of 
Machinery  used  in  the  vast  industries  it  covers  under  which  complete  lists  of  the  Manufacturers  of  the  same  do  not  appear.  In  the  lines  we  cover, 
every  firm  appears  under  its  proper  classification,  regardless  of  patronage. 

You  may  have  all  the  modem  advantages  of  the  telephone,  typewriter,  rating  book,  filing  cabinet,  index  systems,  etc.,  for  the  economical  and  ju- 
dicious conduct  of  your  business,  but  if  you  are  without  HENDRICKS'  COMMERCIAL  REGISTER  you  arc  commercially  handicapped  in  your 
endeavor  to  reach  the  widest  markets  for  either  buying  or  selling.     Your  competitors  use  it,  why  not  you? 

The  Book  also  Contains  Many  Valuable  Mailing  Lists  of  the  Entire  Country 

For  Our  Commercial  Rating  We  Refer  You  to  Bradstreet's  or  Dun's 

S.  E.  HENDRICKS  CO.,  Publishers,   74  Lafayette  St..  cor.  Franklin,  1  Block  East  of  Broadway,  NEW  YORK 
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Baldwin    Locomotive    Works 

BURNHAM,  WILLIAMS  &  CO.,  Phila.,  Pa. 


km 

r                   ^  ,  ■  fi 

1 

Locomotives  of  evco'  description,  including 

INDUSTRIAL  LOCOMOTIVES 

CABLE    ADDRESS,     BALDWIN,     PHILADELPHIA 


Davenport  Locomotive  Works 

DAVEXPORT,  IOWA 


VULCAN 

CONTRACTORS'  DINKEYS 


Can   ship   9"xl4",    10"  x  14"  and  10"  x  16" 
Sizes,  36"  Gauge,  from  stock. 


Prompt  deliveries  on  other  sizes  and  gauges. 
Repair  parts  in  stock. 

FOLDERS   ON    REQUEST. 

VULCAN  IRON  WORKS 

Wilkes-Barre,  Penna. 


LOCOA^OTIVES 

Suitable  for  Contractors,  Switching,  or  Other  Light  Service 

Simple  Designs.     Quickly  Repaired. 
Large  Water  Capacity.     Roomy  Cabs. 


SPARE   PARTS   ALWAYS  ON   HAXD 

AMERICAIN     LOCOyVVOXIVE    CO 

111    BROADU/ZW,    INE\A/    YORK 
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Capital,  $250,00000. 

^AnUcd  Moda  lh«  L«wi  of  N«w  York. 


M.  B.  BLOOMER, 

General  Manager. 


BRANCHES: 

CHICAGO,  ILL. 
PHILADELPHIA,  PA. 
NORFOLK,  VA. 
ERIE,  PA. 

WASHINGTON,  D.  C 
NEW  ORLEANS,  LA. 
BALTIMORE,  MD. 
BOSTON.  MASS, 


Office  and  Salesroom: 

52  Dey  Street,  N.  Y. 

Telephone,,2540  CorUaodt 


BRANCHES: 

CLEVELAND,  OHIO. 
KANSAS  QTY,  MO. 
BRIDGEPORT,  CONN. 
PITTSBURG.  PA. 
r,nNNEAPOLIS,  MINN. 
ONaNNAn,  O. 


August  30,  1907. 

Engineering -Contracting , 
355  Dearborn  St., 
Chicago,  111. 

Gentlemen: — 

You  may  be  interested  to  know  that 
our  quarter  page  advertisement  in  Engineering- 
Contracting  has  been  productive  of  more  results 
than  all  the  other  advertisements  that  we  have 
been  carrying. 

We  are  advertising  in  the  six  leading 
periodicals  in  the  Engineering  field. 

Very  truly  yours, 

LINK  CHAIN  BELT  CO. , 


PLEASE  tell   our  advertisers  WHERE  you  saw  their  advertisement 


December  4,  1907. 
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.    Associate  Editors 


Engineering-Contracting 

A  Weekly  "Methods  and  Coit"  Journal 
for    Civil    Engineers  and    Contractors. 

WITH  WHICH  IS  COMBINED 

ENGINEERING   WORLD 

and 

CONTRACT  NEWS 

Published  every  Wednesday  by 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 

(NOT  INC.) 

355  Dearborn  Street,  Chicago 

Telephone  Harrison  6750 

New  York  Office:    13-21  Park  Row 

Telephone  6613  Cortlandt 

Boston  Office:    170  Summer  Street 

Telephone  66S2-4  Main 

HALBERT  P.  GILLETTE    .    .    Managing  Editor 
DANIEL  J.  HAUER,' 
CHAS.  S.  HILL, 
C.  T.  MURR.\Y. 
F.  A.  SMITH, 

MYRON  C.  CLARK Manager 

A.  B.  GILBERT    ....    Advertising  Manager 

SUBSCRIPTION  RATES  (Payable  in  Advance):— 
$2.00  a  year  {53  issues)  in  United  Slates,  Cuba.  Mex- 
ico. Alaska^  Hawaii,  Guam,  Porto  Rico,  Philippine 
Islaiuls,  Repub,.£  of  Panama,  Canal  Zone  and  Island 
of  Tutuiia. 

$2.50  a  year  (S2  issues)  to  Dominion  of  Canada. 
$3  00  a  year  i.52  issites)  U?  all  otlier  countries. 

ADVERTISING  RATES  sent  on  application. 

Entered  as  second-class  ma'l  matter  at  the  Post  Office 
at  Chicago,  IIL 
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Perpetuating  the   Panama  Blunder. .  .309 
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Perpetuating    the    Panama    Blunder. 

What  i?  it  in  the  climate  of  Panama  that 
addles  the  common  sense  of  every  chief 
engineer  who  has  gone  there?  Two  rail- 
road engineers  and  an  army  engineer  have 
perpetuated  the  early  economic  blunder  of 
attempting  to  do  this  vast  work  by  day 
labor  instead  of  by  contract.  Yet  each  of 
these  three  chief  engineers  went  to  Panama 


as  a  believer  in  the  contract  method  of 
doing  work,  because  his  whole  life's  ex- 
perience had  taught  him  how  inefficient  men 
are  when  working  by  the  day  for  a  railway 
company  or  for  a  government.  It  begins 
to  look  as  if  the  desire  to  be  known  as 
the  great  and  only  builder  of  the  Panama 
Canal  so  works  upon  the  mind  of  every 
chief  engineer  of  this  enterprise  that  he  no 
sooner  takes  charge  than  he  begins  to  frame 
reasons  why  it  is  inadvisable  to  call  in 
contractors  to  assist  him.  At  any  rate  we 
now  have  the  annual  report  of  the  Isth- 
mian Canal  Commission,  teeming  with  ar- 
guments in  favor  of  continuing  the  day  la- 
bor system.     We  quote: 

"Omitting  profits  derived  from  subsist- 
ence and  general  stores,  and  assuming  the 
hours  of  labor  the  same  in  both  cases,  it 
stands  to  reason  that  the  Government,  when 
warranted  in  making  the  necessary  outlay 
for  plant,  can  do  work  cheaper  than  a 
contractor,  for  no  question  of  profits  en- 
ters into  the  consideration." 

It  does  not  stand  to  reason  that  any  gov- 
ernment can  do  work  as  cheaply  as  a  pri- 
vate party.  Indeed,  to  make  such  a  claim 
is  going  contrary  both  to  reason  and  to 
experience  upon  which  all  reasoning  is 
founded.  The  Isthmian  Commission  goes 
on  to  e.xplain  that  on  jobs  of  less  magnitude 
than  the  Panama  Canal  it  does  pay  to  do 
the  work  by  contract,  because,  in  such 
cases,  the  Government  has  neither  the  plant 
nor  the  organization  to  do  the  work.  In 
the  case  of  Panama,  however,  the  Govern- 
ment has  both.  The  grave  fallacy  in  this 
argument  lies  in  the  assumption  that  it  is 
economic  to  award  contracts  only  because 
a  suitable  plant  and  ar:  organized  force  of 
men  can  be  secured  quickly.  These,  it  is 
true,  are  factors  in  favor  of  a  contractor, 
but  if  they  were  the  only  factors,  govern- 
ment contracting  would  have  disappeared 
entirely  fifty  years  ago.  The  Government 
could  well  afford  to  own  a  sufficient  plant 
to  do  all  its  construction  work,  and  it 
would  not  take  long  to  build  up  an  organ- 
ization to  handle  the  plant.  But  plant  and 
organization  are  merely  the  tools.  Back  of 
these  tools  must  be  a  great  incentive  if 
work  is  to  be  done  economically  with  this 
plant  and  this  organization.  Plant  is  noth- 
ing, organization  is  nothing,  unless  the 
brain  that  directs  both  is  keenly  bent  upon 
saving  every  penny  and  entirel>  free  to 
bring  every  resource  to  bear  in  effecting 
economy.  It  is  this  lack  of  sufficient  in- 
centive and  of  sufficient  freedom  of  action 
that  makes  every  government  manager  of 
work  far  inferior  to  the  ordinary  contract- 
or. A  government  employee  knows  that 
his  salary  will  go  on  regardless  of  the  cost. 
Earth  work  may  be  costing  the  Government 
50  cts.  a  yd.  that  would  cost  a  contractor 
30  cts.,  but  Col.  Goethals  will  draw  his 
$25,000  a  year  just  the  same,  and  so  will 
every  other  employee  clear  down  to  the 
water  boy.  It  is  true  that  the  Chief  Engi- 
neer is  actuated  by  the  vague  desire  to 
make  a  "good  record."  but  he  is  also  well 


aware  that  his  "record"  can  not  be  meas- 
ured by  any  standard  except  the  accom- 
plishment of  his  two  predecessors.  The 
great  desire  to  make  wealth  for  himself  is 
wholly  absent.  .  His  brain  is  warmed  to 
mild  glow  by  the  hope  of  being  able  to 
"make  good,"  but  there  is  no  fire  under  his 
boiler  that  sets  the  steam  valve  popping. 
But  granting  him  even  a  considerable 
amount  of  feverish  desire  to  "make  good," 
we  find  him  bound  hand  and  foot,  not  by 
red  tape  but  by  the  indifference  of  the  vast 
majority  of  his  employees.  Why  should 
his  lieutenants  sit  up  nights  devising  ways 
of  reducing  costs?  Why  should  they  go 
about  jumping  on  the  workers  by  day  to 
sting  them  into  action?  The  one  act  may 
break  down  health,  they  will  tell  you,  and 
the  other  will  surely  make  enemies  of  the 
men.  What  recompense  will  there  be  for 
these  two  losses?  A  share  in  the  saving 
effected?  No.  A  partnership  in  the  busi- 
ness? No.  An  increase  in  salary?  No, 
for  governments  do  not  pay  on  the  scale 
of  what  a  man  saves  but  upon  the  scale  of 
what  he  spends.  There  are  no  bonuses,  no 
special  salaries  for  excellence  in  service,  no 
partnerships — nothing  but  a  mild  hope  that 
if  one  does  not  die  at  the  bottom  promo- 
tion to  a  higher  rank  will  come  some  day 
as  a  result  of  death  at  the  top.  That  is 
government  work,  and  that  is  why  a  con- 
tractor's profit  represents  not  additional 
cost  to  the  government  but  merely  a  small 
fraction  of  the  saving  effected  by  a  capable 
man  driven  by  the  fierce  desire  to  make 
that  saving  as  large  as  possible. 

To  illustrate  what  happens  even  to  a 
contractor  when  this  incentive  is  removed : 
On  the  Chicago  Main  Drainage  Channel  the 
firm  of  MacArthur  Bros,  was  put  in  charge 
of  excavating  a  section  of  glacial  drift  on 
a  percentage  basis.  They  furnished  the 
plant  and  organization,  but  did  not  pay  for 
the  labor  or  supplies  out  of  their  own  pock- 
ets. That  was  paid  for  by  the  Sanitary 
District  and  MacArthur  Bros,  received  15% 
for  use  of  plant  and  supervision.  After  a 
considerable  amount  of  the  earth  had  been 
excavated  at  a  cost  of  86J4  cts.  per  cu.  yd., 
the  Sanitary  District  gave  up  this  day  la- 
bor method  in  disgust.  In  a  report  on  the 
work  Chief  Engineer  Isham  Randolph  said : 
"This  work  may  be  regarded  as  an  object 
lesson,  clearly  demonstrating  from  an  eco- 
nomic standpoint  the  unwisdom  of  enter- 
ing into  any  arrangement  for  carrying  on 
the  construction  w-ork  of  the  Sanitary  Dis- 
trict by  the  direct  emplojinent  of  labor." 
(Hill's  "Chicago  Main  Drainage  Channel," 
page  33) 

We  cite  this  case  because  the  MacArthur 
Bros,  are  among  the  most  competent  con- 
tractors in  the  country,  but  even  they  could 
not  combat  the  irrisistible  tendency  of  men 
to  loaf  the  minute  they  know  that  a  gov- 
ernment is  going  to  foot  the  bill,  and  not 
a  contractor. 

Plant  expense  should  be  only  a  minor 
part  of  the  cost  of  excavation  at  Panama, 
and  it  is  the  worst  kind  of  sophistry  to  at- 
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tempt  to  make  the  country  believe  that  this 
clement  is  a  factor  in  deciding  whether  or 
not  the  work  should  be  done  by  contract. 
The  great  item  of  expense  is  labor.  It 
overshadows  everything  else.  It  is  equally 
fallacious  to  use  the  magnitude  of  the  work 
as  an  argument  against  letting  it  by  con- 
tract. Tho  excavation  can  be  divided  into 
sections,  and  handled  ui.dcr  separate  con- 
tracts. It  is  a  part  of  the  same  sophistry  to 
argue  that  laborers  could  not  be  secured 
by  contractors,  because  foreign  governments 
would  then  oppose  emigration  to  Panama. 
If  the  Uinted  States  will  merely  continue 
to  keep  the  Isthmus  in  a  sanitary  condition, 
no  reason  will  remain  for  any  opposition 
to  emigration. 

Looked  at  from  any  angle  of  view,  this 
last  report  of  the  Isthmian  Canal  Commis- 
sion is  just  a  document  of  praise  for  the 
worse  economic  blunder  the  United  States 
has  ever  committed.  With  proper  methods 
of  awarding  contracts,  there  is  not  the 
slightest  doubt  in  our  minds  that  the  cost 
of  e-xcavation  can  be  reduced  fully  one-third 
below  the  present  cost.  During  the  last 
fiscal  year,  5.570,000  cu.  yds.  were  excava- 
ted in  the  Culebra  Division,  of  which  more 
than  40%  was  earth.  The  unit  cost  was 
82!^  cts.  per  cu.  yd.,  including  an  allow- 
ance of  12  cts.  per  cu.  yd.  for  first  cost  of 
plant  distributed  over  the  total  yardage  to 
be  moved.  The  expense  of  dumping  alone 
was  i^yi  cts.  per  cu.  yd. !  While  skilled 
laborers  receive  high  wages,  unskilled  la- 
borers are  hired  for  less  than  $1  (gold)  per 
day. 

In  a  subsequent  issue  we  shall  present 
an  analysis  of  the  cost  which  will  throw 
an  even  more  startling  light  on  the  subject 
than  is  obtainable  from  general  figures. 


Why  Actual  Cost  Records  Are  of  Little 

Value    Unless    Analyzed    Into 

Component  Elements. 

Many  engineers  will  concede  that  con- 
tract prices  are  of  small  value  as  a  guide 
in  making  estimates,  but  the  same  engineers 
often  contend  that  it  is  futile  to  attempt  to 
estimate  unit  costs  by  any  synthetic  proc- 
ess. They  claim  that  it  is  safer  to  "size 
up"  the  situation,  and  then,  drawing  from 
their  fund  of  experience,  make  a  shrewd 
guess  at  the  probable  cost.  We  purpose 
showing  how  devoid  of  logic  this  method 
of  "estimating"  costs  really  is. 

Let  us  take,  for  illustration,  the  cost  of 
a  reservoir  embankment.  The  cost  may 
be  divided  into  six  component  elements : 
(i)  loading,  (2)  transporting,  (3)  spread- 
ing, (4)  removing  large  stones,  (5)  sprin- 
kling, and  (6)  rolling.  But  let  us  assume 
that  an  engineer  has  kept  a  force  account 
in  such  a  way  as  to  show  only  the  aggre- 
gate unit  cost.  In  using  this  unit  cost  as 
a  basis  for  making  estimates  of  the  cost 
of  similar  projected  work,  the  engineer  is 
always  forced  to  add  or  subtract,  for  con- 
ditions are  never  identical.  A  change  in 
conditions  .will  increase  or  decrease  the  unit 
cost.     How  much?     Suppose  the  projected 


embankment  work  is  identical  in  every  re- 
spect with  the  finished  work,  whose  unit 
cost  the  engineer  already  knows,  except  in 
one  item  and  that  is  the  distance  of  trans- 
portation. Unless  the  engineer  has  kept 
his  records  in  such  shape  as  to  be  able  to 
segregate  the  cost  of  transportation  per  unit 
of  distance,  he  is  absolutely  helpless  when 
called  upon  to  modify  his  gross  unit  record 
of  the  cost  of  one  embankment  so  as  to 
secure  a  reliable  estimate  of  the  cost  of 
the  other  embankment  that  involves  a  dif- 
ferent distance  of  transportation. 

If  the  projected  embankment  work  is 
identical  with  the  finished  work  in  all  re- 
spects but  one,  and  that  one  is  the  percent- 
age of  stones  that  must  be  removed  before 
rolling,  the  engineer  is  again  forced  to 
guess,  unless  he  has  kept  detailed  records 
showing  the  cost  of  removing  a  given  per- 
centage of  stones  from  each  yard  of  em- 
bankment. 

If  the  two  embankments  are  identical  in 
all  respects  save  one,  and  that  one  is  the 
toughness  of  the  earth,  the  engineer  is 
again  forced  to  guess,  unless  he  has  kept 
records  of  the  cost  of  loosening  and  load- 
ing material  in  soils  of  different  degrees  of 
toughness. 

By  this  same  method  of  reasoning  it  be- 
comes clear  that  no  logical  method  of  es- 
iimating  costs  is  possible  unless  records 
have  been  kept  of  each  of  the  component 
elements  of  cost.  It  is  true  that  many 
engineers  attempt  to  make  estimates  by 
ruasoning  "in  the  lump,"  so  to  speak,  but 
such  reasoning  has  not  even  the  justifica- 
tion of  a  woman's  intuition,  and  is  com- 
pletely unworthy  of  attempted  justification 
on  the  part  of  any  man,  least  of  all  an 
engineer.  No  engineer  would  guess  at  the 
weight  of  steel  in  a  projected  bridge  of 
span  differing  from  any  previously  built. 
Yet  the  same  engineer  who  would  enter 
into  a  most  careful  analysis  of  the  proper 
sizes  for  each  member  of  a  bridge,  and 
thus  derive  the  weights  of  the  component 
elements,  will  often  pooh-pooh  the  idea  of 
analyzing  the  costs  of  construction  labor 
and  supplies.  To  suggest  such  a  procedure 
to  him  is  a  heresy.  He  shakes  his  fore- 
finger in  your  face  and  says :  "For  twenty 
years  I  have  been  making  estimates  of  cost, 
and  I  have  never  had  occasion  to  resort  to 
an  analysis  of  costs.  I  regard  a  man  whc 
uses  that  method  as  utterly  unworthy  of 
confidence,  because  he  is  striving  to  reduce 
to  a  science  that  which  can  never  be  more 
than  an  art,  and  a  very  erratic  art  at  that." 

You  ask  him  how  long  it  has  been  since 
hydraulics  ceased  to  be  an  art,  and  "a  very 
erratic  art  at  best."  He  squints  his  brows 
with  the  effort  of  memory  and  tells  you 
that,  no  doubt,  engineers  knew  little  about 
hydraulics  eighty  years  ago ;  and,  you  add, 
"They  knew  less  about  bridge  design."  But, 
he  hastens  to  say:  "That  is  all  very  differ- 
ent from  cost  estimating,  which  never  can 
be  reduced  to  a  science." 

Doubtless  had  you  talked  with  this  man's 
grandfather  you  would  have  been  informed 


with  equal  positiveness  that  no  science  of 
strains  and  stresses  could  ever  be  developed, 
due  to  the  multiplicity  of  conditions  and 
erratic  behavior  of  materials. 

The  truth  is  that  cost  estimating  can  be 
done  iL'ith  far  greater  accuracy  to-day  than 
is  attained  in  designing  a  bridge.  For, 
when  the  best  designer  of  bridges  has  fin- 
ished his  calculations  he  uses  a  factor  of 
safety  of  2  to  5,  to  make  sure  that  his 
ignorance  is  protected  by  a  margin  of  sev- 
eral hundred  per  cent.  Cost  estimating  is 
a  science,  and  it  was  not  born  yesterday, 
in  the  brains  of  some  men,  although  it  bids 
fair  never  to  have  birth  in  the  brains  of 
others  who  have  probably  passed  the  age 
limit  of  parentage  of  new  ideas. 

Cost  analysis  enables  one  engineer  to 
apply  data  gathered  by  another  engineer, 
just  as  an  analysis  of  stresses  in  a  bridge 
is  correctly  made  by  a  young  engineer  who 
has  never  seen  the  building  of  any  framed 
structure.  It  is  true  that  no  man  can  b<v 
come  the  highest  type  of  a  cost  analyses 
engineer  without  having  some  experience 
of  his  own  to  guide  his  application  of  the 
data  gathered  by  other  engineers,  just  as 
it  is  true  that  no  engineer  can  ever  become 
an  expert  bridge  designer  without  a  certain 
amount  of  experience  in  a  bridge  shop  and 
in  tlie  field. 

When  men  reasoned  "in  lumps"  about 
bridge  designing,  they  really  did  no  reliable 
reasoning — they  guessed.  All  was  rule  of 
thumb  of  the  crudest  sort.  The  same  holds 
true  of  all  engineers  who  still  reason  "in 
lumps''  about  costs.  Their  conclusions  may 
or  may  not  be  correct,  and  can  withstand 
no  searching  attempt  to  ascertain  their  cor- 
rectness. 

It  is  a  great  pity  that  so  many  engineers 
have  kept  and  still  keep  their  records  of 
cost  in  the  lump,  for  they  thus  lose  the 
greater  part  of  their  experience  as.  to 
costs.  To  illustrate :  An  engineer  records 
the  cost  of  rock  excavation,  and,  at  the  end 
of  the  job,  is  able  to  tell  you  that  its  actual 
cost  was  $1  per  cu.  yd.  He  enters  this 
record  in  his  note  book,  and  fancies  that 
he  has  recorded  a  very  valuable  part  of  his 
experience,  particularly  if  this  $1  is  the 
average  of  many  thousands  of  yards.  Five 
or  ten  years  later  he  has  occasion  to  refer 
to  this  record.  Wages  of  common  laborers 
have  risen,  but  explosives  have  become 
cheaper,  and,  to  save  his  life,  he  can  not 
remember  what  the  wages  of  rock  drillers 
were  then  as  compared  with  now.  Even 
if  he  could  accurately  determine  the  per 
cent  of  change  in  each  of  these  elements 
he  could  not  apply  it.  for  he  has  no  record 
show-ing  what  part  of  the  $1  was  expended 
for  these  elements  of  cost.  Probably  he 
has  neglected  to  record  the  distance  of 
transportation,  but  is  sure  that  it  does  not 
correspond  with  the  distance  in  the  pro- 
jected work  under  consideration.  In  brief, 
his  much  prized  record  of  $1  a  yd.  for  rock 
excavation  proves  to  be  practically  worth- 
less until  such  a  day  as  he  shall  again  find 
a  piece  of  projected  rock  excavation  under 
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precisely  the  same  conditions  as  to  hard- 
ness of  rock,  prices  of  supplies,  wages  of 
men,  distance  of  haul,  and  methods  and 
tools   used. 

When  driven  to  the  last  extremity  of 
defense,  an  engineer  who  reasons  about 
costs  "in  the  lump"  will  reply  that  nobody 
but  the  contractor  can  possibly  know'  all 
the  costs  anyway.  General  expense  and 
plant  expense  are  often  unobtainable  by  an 
engineer  on  any  particular  job,  but  it  is  a 
great  mistake  to  assume  that  they  can  not 
be  closely  estimated,  if  the  experience  of 
other  men  on  similar  work  is  available. 
The  cost  of  maintenance  and  repairs  of 
steam  shovels,  for  example,  has  been  care- 
fully kept  both  by  mining  companies  and 
by  railway  companies,  and  is  available. 
Then,  if  an  investigation  of  many  records 
establishes  the  fact  that  the  cost  of  main- 
tenance and  repairs  of  a  steam  shovel  rare- 
ly exceeds  2%  of  its  first  cost  per  month 
of  actual  operation,  the  engineer  can  not 
be  far  wrong  in  making  that  assumption. 
So,  likewise,  if  a  study  of  the  cost  of  re- 
pairs and  renewals  of  locomotives  on  the 
railways  of  America  discloses  an  annual 
cost  of  about  $2,400  per  locomotive  of  a 
size  whose  first  cost  is  $10,000.  the  engi- 
neer can  safely  allow  2%  per  month  on 
the  first  cost  of  locomotives  for  repairs  and 
renewals.  In  like  manner,  plant  repairs 
and  renewals  can  be  estimated  for  different 
kinds  of  plant  within  narrow  limits  of 
probable  error,  provided  an  engineer  zvill 
take  as  much  pains  in  studying  the  cost 
phase  of  an  engineering  problem  as  he 
takes  in  the  designing  phase. 

The  crass  .ignorance  of  cost  analysis  that 
characterizes  so  many  engineers  to-day  can 
be  traced  straight  back  to  the  colleges  from 
which  they  come.  Professors,  who  them- 
selves often  know  nothing  of  costs,  have 
taught  young  engineers  to  believe  that  costs 
are  of  no  particular  value  unless  gathered 
by  their  own  personal  eflforts ;  and  we  are 
not  only  quite  ready  to  concede  that  this 
holds  true  of  unit  costs  kept  in  the  lump, 
but  we  will  go  a  step  further  in  adding 
that  even  those  lump  costs  are  themselves 
almost  valueless.  These  professors,  having 
started  young  engineers  on  their  career 
with  entirely  wrong  conceptions  as  to  costs, 
are,  in  the  final  analysis,  the  ones  really  to 
blame  for  the  present  scandalous  ignorance 
of  the  very  elements  of  cost  analysis  so 
prevalent  in  the  profession  of  civil  engi- 
neering to-daj-.  Fortunately  there  are  some 
thousands  of  civil  engineers  who  are  now 
diligently  training  themselves  in  cost  analy- 
sis, and  there  are  many  who  have  already 
attained  great  skill  in  this  science. 

In  the  supremely  fine  application  of  any 
science  there  is  always  a  touch  of  art.  So 
it  will  remain  true  of  the  science  of  cost 
analysis,  as  of  bridge  design,  that,  in  using 
it.  practice  and  natural  skill  will  have  a 
strong  influence  in  securing  the  greatest 
measure  of  success. 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  con- 
structing concrete  and  reinforced  concrete  structures.  It  will 
cover  the  selection,  testing  and  proportioning  of  concrete 
materials ;  laboratory  tests  of  concrete ;  concrete  mixing,  trans- 
portation and  placing;  fabrication  and  placing  of  reinforce- 
ment, and  form  construction  and  erection.  It  will  also  contain 
articles  on  new  and  interesting  developments  in  the  design  of 
reinforced  concrete. 


Method    and    CDst  of   Molding   Large 
Concrete  Slabs  for  Girder 
Bridges. 
In  its  work  of  track  elevation  at  Chicago, 
111.,  the   Chicago,   Burlington  &   Quincy   R. 
R.,    crosses    intersecting    streets    on    four- 
span  girder  bridges  composed  of  heavy  re- 
inforced   concrete    slabs    carried      by      two 
abutments  and  three  lines  of  columns.    The 
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Fig.   1 — Sketch   Showing   Arrangement   of 
Slab  Molding  Yard. 

girder  slabs  were  matched  separately,  al- 
lowed to  harden  and  then  shipped  from 
molding  yard  to  bridge  site  and  placed  in 
the  supporting  columns  and  ab.itments.  The 
bridges  have  two  24J4  ft.  spans  over  the 
roadway  and  a  loj^-ft.  span  over  each  side- 
walk. 

The  larger  slabs  were  24  ft.  3  ins.   long, 
33  ins.  thick  and  7  ft.  wide ;  each  contained 


parts  pit  gravel  below  2-in.  size.  The  rein- 
forcement consisted  of  corrugated  bars. 
The  method  of  molding  was  as  follows : 

One  of  the  company's  yards  at  Morton 
Park  consisted  of  a  cinder  fill.  This  area 
was  leveled  off  and  tamped,  then  the  forms 
were  set  up  on  both  sides  of  two  lines  of 
railway  track  arranged  as  shown  by  the 
diagram.  Fig.  i.  The  exact  construction 
of  a  form  for  one  of  the  larger  slabs  is 
shown  by  Fig.  2.  The  side  and  end  pieces 
were  so  arranged  as  to  be  readily  taken 
down  and  erected  for  repeated  use.  About 
too  floors  were  used,  and  they  had  to  be 
leveled  up  each  time  a  slab  was  molded  as 
the  lifting  of  the  hardened  slab  disarranged 
them.  Particular  care  was  taken  in  keep- 
ing the  floors  level.  The  side  and  end  forms 
were  covered  in  about  a  week  or  some- 
times ten  days,  but  the  slab  stood  on  the 
floors  go  days  before  removal,  being  wetted 
every  day  for  two  weeks  after  molding. 

The  plant  for  mixing  and  handling  the 
concrete  was  one  of  the  company's  standard 
concrete  mixing  trains  for  refaining  wall 
work.     A  flat  car  had  a  rotarv  drum  mix- 
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Fig.  2 — Details  of  Form  for  Slabs  for  Girder  Bridges,  C,  B.  &  Q.  R.  R. 


16^  cu.  yds.  of  concrete  and  weighed 
36^  tons.  The  smaller  slabs  were  10  ft. 
9  ins.  long,  17  ins.  thick  and  7  ft.  wide; 
each  contained  3.65  cu.  yds.  of  concrete 
and  weighed  7.8  tons.  The  weights  given 
were  found  by  actual  weighing,  they  make 
the  weight  of  the  reinforced  slab  between 
160  and  162  lbs.  per  cubic  foot.  The  con- 
crete was  generally   I   part  cement   and  4 


er  mounted  on  a  platform  at  its  forward 
end.  Beneath  the  mixer  was  a  hopper  pro- 
vided with  a  deflector  which  directed  the 
concrete  to  right  or  left  as  desired.  Under 
the  hopper  were  the  ends  of  two  inclined 
chutes  extending  out  sideways  beyond  the 
car — one  to  the  right  and  one  to  the  left — 
and  over  the  slab  molds  on  each  side. 
.\bove    the    mixer    was    another    platform 
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containing  a  charging  hopper,  and  from 
the  rear  of  this  platform  an  incline  ran 
clown  10  the  rear  end  of  the  car  and  then 
down  to  the  track  rails.  A  car  loaded  with 
cement  and  gravel  in  the  proper  propor- 
tions was  hauled  up  the  incline  by  cable 
operated  by  the  mixer  engine,  until  it 
came  over  the  topmost  hopper  into  which 
it  was  dumped.  This  hopper  directed  the 
charge  into  the  mixer  below;  the  mixer 
discharged  its  batch  into  the  hopper  be- 
neath from  which  it  flowed  right  or  left  as 
desired  into  one  of  the  chutes  and  thence 
into  the  mold.  Tlie  chutes  reached  nearly 
the  full  length  of  the  molds  and  discharged 
over  the  ends  into  the  far  end  of  the  mold 
or  through  a  trap  over  the  end  of  the  mold 
nearest  the  car. 

To  the  rear  of  the  mixer  car  came  a 
cement  car  provided  with  a  platform  over- 
hanging its  forward  end.  Two  hoppers  were 
set  in  this  platform  each  holding  a  charge 
for  one  batch.  Coupled  behind  the  cement 
cars  came  three  or  four  gravel  cars.  These 
were  gondola  cars  and  plank  runways  were 
laid  along  their  top  outer  edges  making  a 
continuous  runway  for  wheelbarrows  on 
each  side  from  rear  of  train  to  front  of  ce-  ■ 
ment  car.  The  sand  and  gravel  were 
wheeled  to  the  two  measuring  hoppers  and 
the  cement  was  handed  up  from  the  car 
below  and  added,  the  charge  was  then  dis- 
charged into  the  dump  car  below  and  the 
car  was  hauled  up  the  incline  to  the 
mixer  as  already  described.  Two  measur- 
ing hoppers  were  used  so  that  one  was  be- 
ing filled  while  the  other  was  emptied,  thus 
making  the  work  continuous. 

The  molding  gang  consisted  of  33  labor- 
ers, two  foremen  and  one  engine  man.  This 
gang  averaged  7  of  the  large  slabs  per  10- 
hour  day  and  at  times  made  as  many  as  9 
slabs.  When  molding  small  slabs  an  aver- 
age of  12  were  made  per  day.  This  record 
includes  all  delays,  moving  train,  switch- 
ing gravel  cars  on  and  off,  building  run- 
ways, etc.  The  distribution  of  the  men  was 
about  as  follows : 

No. 

Handling   Materials:  Men. 

Shoveline    gravel    into    wheelbarrows 9 

WheelinK   gravel    to    measuring    hoppers..  9 

Kmptying  cement  into  measuring  hoppers  2 

Handling   cement    to    men    emptying 1 

In    charge    of    loading    dump    car 1 

On    top   of   cement    car 1 

Sub-foreman    in    charge 1 

Mixing  and   Placing: 

Engineer    1 

In   charge  of   mixer 1 

Hoeing  and  spreading  in   mold 2 

Spading  in   mold    2 

Finisblhg  sides  of  block 2 

General    la  borers    3 

Foreman    In    charge 1 

Total    men    36 

This  gang  mixed  and  placed  concrete  for 
7  blocks  or  Ii7j4  cu.  yds.  of  concrete  per 
day.  Assuming  an  average  wage  of  $2  per 
day  the  cost  of  labor  mixing  and  placing 
was  61.4  cts.  per  cu.  yd.  or  $10.28  per  slab. 
It  is  stated  that  the  slabs  cost  $11.80  per  cu. 
yd.  on  storage  pile.  This  includes  labor 
and  materials  (concrete and  steel)  ;  molds; 
loading  into  cars  with  locomotive  crane, 
hauling  cars  to  storage  yard  and  unload- 
ing with  crane  into  storage  piles,  and  in- 
spection, incidentals,  etc.    To  load  the  slabs 
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into  cars  from  storage  piles,  transport 
them  to  the  work  and  place  them  in  posi- 
tion is  stated  to  have  cost  $2  per  cu.  yd. 
The  slabs  were  placed  by  means  of  a  loco- 
motive crane  being  swung  from  the  flat 
cars  directly  into  place. 

The  work  as  described  is  in  charge  of 
Mr.  C.  H.  Cartlidge,  Bridge  Engineer,  and 
Mr.  L.  J.  Hotchkiss,  Assistant  Bridge  En- 
gineer. Chicago,  Burlington  &  Quincy  R. 
R.,  Chicago,  111. 


Cost  of  Molding  and  Method  of  Test- 
ing Small  Cement  Pipes.* 

Construction  and  Cost. — The  pipe  dis- 
cussed here  was  6  to  12  ins.  inside,  made 
of  Portland  cement  and  clean,  sharp  sand 
of  all  sizes  up  to  very  coarse.  The  mortar 
was  mixed  rather  dry,  but  very  thoroughly, 
using  14.1  cu.  ft.  of  sand  to  i  bbl.  of 
cement,  or  very  closely  a  I  to  4  mixture. 
From  six  to  seven  buckets  of  water  were 
used  to  each  barrel  of  cement,  except  for 
the  6-in.  pipe,  for  which  the  mortar  had  to 
be  made  somewhat  stiffer  in  order  to  re- 
move the  inner  form,  which  is  not  made 
collapsible  as  in  the  larger  sizes. 

The  forms  were  sheet  iron  cylinders  with 
a  longitudinal  lap  joint  that  could  be  ex- 
panded after  molding  the  pipe,  and  re- 
moved without  injuring  the  soft  mortar. 
The  inner  form  was  self-centering,  so  that 
there  was  little  variation  in  the  thickness 
of  the  pipe. 

Four,  men  are  required  in  making  ce- 
ment pipe  by  hand;  one  mixes  the  mortar, 
and  wheels  it  to  the  place  of  work ;  an- 
other throws  it  into  the  form  a  little  at  a 
time  with  a  hand  scoop ;  a  third  rams  it 
with  a  tamping  iron,  and  a  fourth  keeps 
the  new  pipe  sprinkled,  and  applies  a  coat 
of  neat  cement  slurry  to  the  inside  when 
it  is  sufficiently  hard.  In  molding,  the 
form  of  the  bell  at  the  bottom  is  secured 
by  an  iron  ring  that  is  first  dropped  into 
the  form,  and  the  reverse  or  convex  form 
at  the  top  is  made  with  a  second  ring. 
While  still  in  its  form  the  pipe  is  rolled  or 
lifted  into  its  place  in  the  drying  yard, 
and  the  form  is  then  carefully  removed. 
A  very  slight  blow  in  removing  the  form 
will  destroy  the  pipe,  and  a  considerable 
number,  especially  of  the  larger  sizes,  col- 
lapse in  this  way,  and  have  to  be  remolded. 
To  avoid  handling,  the  pipe  is  stacked  on 
end  a  few  feet  from  the  place  of  mixing, 
the  form  being  moved  as  the  yard  fills 
with  pipe.  One  crew  of  four  men  can 
make  about  250  joints  or  500  lin.  ft.  of 
pipe  a  day. 

As  soon  as  hard  enough,  the  pipe  is 
turned  end  for  end,  and  is  then  kept  wet 
for  several  weeks  before  being  laid.  The 
co.-:ting  of  neat  cement  on  the  inside  is 
applied  with  a  short  whitewash  brush,  and 
is  a  small  item  in  the  cost. 

In  laying,  the  trench  is  carefully  fin- 
ished to  grade  in  order  to  have  the  joints 


•.^bstracted  from  a  paper  by  Mr.  AUiert 
Kueene  Wright.  In  the  California  Journal 
of  Technology  tor  October,  1907. 
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close  nicely,  and  the  ends  are  well  wet 
with  a  brush.  The  mason  then  spreads 
mortar,  mixed  i  to  2.  on  the  end  of  the 
pipe,  and  lays  a  bed  of  mortar  at  the  bot- 
tom of  the  joint.  He  then  jams  the  sec- 
tion into  place,  and  swabs  out  the  inside  of 
the  joint  with  a  stiff  brush,  to  insure  a 
smooth  passage  for  the  water.  A  band  or 
ring  of  mortar  is  spread  round  the  outside 
of  the  joint  as  an  additional  reinforce- 
ment. One  barrel  of  cement  will  joint 
about  300  sections  of  pipe.  The  materials 
cost  as  follows ;  Portland  cement,  per  bbl., 
$4.45;  labor,  per  day,  $2;  foremen,  per  day, 
$2.50  to  $3;  hauling,  per  load  mile  (l  cu. 
yd.),  20  cts.;  sand,  free  at  pit;  water,  free. 

The  pipe  was  all  of  a  1 :4  sand  and  ce- 
ment mortar,  and  the  amount  of  cement  in 
one  foot  of  pipe  is  arrived  at  by  assuming 
as  in  Gillette's  "Hand  Book  of  Cost  Data" 
that  where  the  sand  has  voids  in  excess  of 
the  cement  used,  the  mortar  will  occupy  1. 1 
times  the  space  of  the  dry  sand,  which 
yields  the  following  formula :     Where — 

c  =  cost  per  bbl.  of  cement,  or  $4.45. 

n  =  cu.  ft.  in  one  bbl.  (taken  at  3.5 
here). 

s  =  ratio  of  sand  to  cement,  or  4. 

d  =  inside  diameter  in  inches. 

t  =  thickness  of  pipe  in  inches. 

1  =  length  of  pipe  considered,  or  i  ft. 
here. 

Then: 

cXlX'nrX(dt-t-e) 

Cement-cost  per  foot=^ , 

nXsXi.iXi44 
4.4SXiX3.i42(dt-|-t') 

which    gives    here  ^ 

3.5X4X1.1X144 
=  0.00631  (dt-l-  t^). 

This  gives  the  following  cement  costs 
per  lineal  foot : 

Diameter,  Thickness,  Cost 

ins.  ins.  per  foot. 

6    VA    $0.0571 

8    iJ4    0.0730 

10   iH    0.0998 

12    lyi    0.1278 

The  sand  cost  is  based  on  15  cts.  per  cu- 
bic yard  for  loading,  and  a  haul  of  two 
miles  of  I  cu.  yd.  to  the  load,  making  five 
trips  per  day,  at  $4  for  man  and  team.  It 
bears  a  constant  ratio  to  cement  cost,  be- 
ing 11.2  per  cent  of  the  cement  cost.  The 
labor  cost  of  making  is  based  on  the  fore- 
man's estimate  that  a  foreman,  tamper, 
mortar  mixer,  and  water  man  should  fin- 
ish 250  joints  a  day  of  6  or  8  in.  pipe.  For 
the  TO  and  12  in.  pipe,  the  labor  is  as- 
sumed to  be  greater  in  proportion  to  the 
material.  The  foreman  is  taken  at  $3.  one 
man  at  $2.50  and  two  at  $2.  The  cement 
for  painting  the  inside  is  neglected.  Haul- 
ing the  pipe  to  place  is  taken  at  twice  the 
cost  of  hauling  the  sand  per  mile,  and  a 
haul  of  4  miles  is  assumed.  The  cost  of 
laying  is  based  on  a  foreman's  estimate  of 
2  cts.  per  foot  for  trench,  and  that  one 
man  to  lay,  one  man  to  plaster  the  joints, 
one  helper  and  one  man  to  backfill  will  lay 
600  ft.  per  day  of  6  or  8  in.  pipe.     The 
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larger  sizes  are  assumed  to 
proportion  to  their  material. 
These  various  costs  give 
results  for  small  size  pipe 
laid  at  Irrigon,  Ore.,  for  the 
&  Water  Co. : 

Cost  per 

6-in.      8-in. 

pipe.       pipe. 

Cement    $0,057    $0,073 

Sand     0.006      0.008 

Labor    0.019      o.oig 

Hauling     0.024      0.032 

Laying     0.024      0.024 

Trench     0.020      0.020 


cost  more   in 

the  following 
as  made  and 
Oregon  Land 


foot  for 

lo-in.  l2-in. 

pipe.  pipe- 

$0,099  $0,128 

o.oii  0.014 

0.026  0.034 

0.044  0.056 

0.032  0.042 

0.020  0.020 


Totals  ...$0.15  $0.18  $0.23  $0.29 
The  above  costs  show  that  the  pipe  in 
place  costs  about  twice  as  much  as  pipe  in 
the  yard,  even  with  cement  at  $4.45,  and 
illustrates  the  danger  of  accepting  cement 
manufacturers'  estimates  without  examin- 
ing local  conditions,  especially  as  to  hand- 
ling. 

Tests  for  Leakage  and  Strength. — The 
following  method  of  making  tests  of  small 
cement  pipe  under  field  conditions,  without 
the  use  of  a  pressure  gauge  or  any  elab- 
orate apparatus,  was  used  by  the  writer  for 
static  heads  up  to  45  ft.  Tests  were  made 
on  6,  10  and  12  in.  pipe.  Four  2-ft.  sec- 
tions of  each  size  were  laid  with  only  or- 
dinary care,  the  ends  being  plugged  with 
mortar.  A  -J^-in.  iron  pipe  threaded  for  an 
ordinary  hose  coupling  was  set  in  each  end, 
as  shown  in  the  accompanying  sketch.  In 
measuring  the  leakage  due  to  sweating, 
one  of  the  iron  pipes  was  capped,  and  a 
section  of  hose  attached  to  the  other.  The 
free  end  being  elevated  a  known  distance, 
water  was  poured  in  by  hand  just  fast 
enough  to  keep  the  system  full.  To  avoid 
a  change  in  pressure  during  the  test,  a 
wide  mouthed  funnel  was  soldered  to  a 
hose  connection  as  shown.  The  quantity 
of  water  introduced  was  measured  in  a 
standard  gallon  can,  the  time  being  taken 
with  a  stop  watch. 

When  heads  as  high  as  10  ft.  were  passed 
the  leakage  was  too  great  to  handle  with  a 
small  hand  measure,  and  in  addition  the 
velocity  of  water  down  the  hose  become 
high  enough  to  carry  air  with  it,  making 
the  measurement  of  actual  pressure  on  the 
cement  pipe  uncertain.  Accordingly  the 
cap  was  removed  from  the  second  outlet, 
and  replaced  by  a  hose  attached  directly  to 
a  hydrant.  Water  being  turned  on,  any 
head  up  to  45  ft.,  the  limit  of  the  Irrigon 
water  works,  could  be  obtained  by  fixing 
the  height  of  the  first  hose  and  running 
water  through  the  system  at  a  low  ve- 
locity. It  was  found  possible  to  regulate 
the  tap  so  that  the  velocity  in  the  stand- 
pipe  was  wholly  negligible. 

Leakage  of  course  could  not  be  meas- 
ured while  using  the  second  method,  but 
the  pipe  showed  so  much  improvement 
after  being  filled  for  some  time,  and 
showed  so  small  leakage  in  actual  use  that 
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the  loss  of  water  through  the  sides  of  the 
pipe  was  neglected. 

The  pipe  was  kept  wet  both  before  and 
after  laying  for  a  total  period  of  three 
months,  before  being  tested.  During  this 
period,  and  after  laying,  several  measure- 
ments were  made  of  the  leakage  under  a 
few  inches  pressure.  After  a  few  days' 
sr;turation  the  leakage  was  reduced  about 
two-thirds,  the  tightening  up  beinjg  due  to 
chemical  action,  since  the  water  used  was 
perfectly  clear.  It  is  believed  in  practice, 
where  the  water  carried  contains  more  or 
less  sediment,  that  the  loss  due  to  sweating 
will  be  inappreciable. 

Two  of  the  nine  joints  between  the  pipe 
as  laid  leaked  badly,  and  had  to  be  patched 
before  starting  the  tests,  indicating  that 
greater  care  than  is  ordinarily  exercised  in 
laying  pipe  must  be  taken  where  it  is.  ex- 
pected to  stand  any  considerable  head. 

The  6-in.  pipe  began  to  sweat  at  a  lo-ft. 
head.  Pin  holes  showed  when  the  head 
was  increased  to  25  ft.  When  under  35  ft. 
of  pressure,  the  sand  was  dug  away  from 
the  ends  of  the  pipe,  which  was  then  pried 
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Device  for  Testijig   Small   Cement   Pipes. 

over  lYz  ins.  or  so  without  injury.  The 
pipe  showed  no  signs  of  failing  at  the 
highest  head  a\-ailable,  or^S  ft. 

The  lo-in.  pipe  showed  a  defect  at  a 
head  of  s  ft.,  due  to  a  small  stick  in  line 
with  an  annular  tamping  seam.  At  10  ft. 
a  distinct  annular  crack  could  be  seen,  and 
at  IS  ft.  the  crack  extended  half  way 
round  the  pipe,  a  line  of  pin  holes  showing 
its  course.  At  a  head  of  27  ft.  the  pipe 
failed,  not  at  the  tamping  crack,  but  in  one 
of  the  joints. 

The  i2-in.  pipe  began  to  sweat  at  once 
round  one  of  the  joints,  and  at  a  head  of 
10  ft.  showed  a  line  of  pin  holes  round  the 
joint,  connected  by  a  fine  hair  crack.  At 
20  ft.  head,  the  crack  was  visible  for  12 
ins.,  remaining  the  same  at  25  ft.  The 
joint  failed  at  35  ft.  pressure. 

It  should  be  noticed  that  the  logitudinal 
stress  that  broke  the  10  and  12  in.  pipe  at 
the  joints  is  not  developed  in  practice,  as 
the  ends  of  pipe  lines  are  run  into  substan- 
tial concrete  "stands"  in  such  a  way  that 
no  end  pressure  is  taken  by  the  pipe.  In 
fact,  in  practice  the  pipe  has  been  frequent- 


313 

ly  broken  by  water  hammer,  and  has  failed 
in  a  longitudinal  crack  down  the  top  for 
several  yards,  irrespective  of  joints. 

The  tests  cover  too  little  ground  to  form 
the  basis  of  general  conclusions,  but  they 
do  show  the  necessity  of  careful  laying, 
and  the  danger  of  foreign  matter  such  as 
straw  or  sticks  starting  tamping  seams. 
They  show  that  small  pipe  can  be  made  to 
withstand  heads  up  to  45  ft.,  the  smaller 
sizes  having  the  advantage.  Leakage  is  a 
serious  problem  only  at  the  joints,  and  it  is 
possible  to  lay  joints  without  leaks. 


Method  of  Constructing  Concrete  Lock 

Walls  by  Means  of  Traveling 

Forms. 

In  placing  several  thousand  cubic  yards 
of  concrete  in  the  walls  and  floor  of  the 
lock  that  will  secure  navigation  past  the 
new  Charles  River  Basin  dam  at  Boston 
the  contractors,  the  Holbrpok,  Cabot  &  Rol- 
lins corporation  of  Boston,  Mass.,  made 
use  of  a  novelty  in  the  shape  of  a  travel- 
ing form.  The  plant  used  is  shown  by  the 
accompanying  view. 

The  lock  was  492x45  ft.  inside  the  walls. 
Gravel  was  raised  by  a  rehandler  operat- 
ing an  orange  peel  bucket  to  an  elevated 
hopper  16x14  ft.,  with  its  top  about  70  ft. 
above  the  bottom  of  the  lock.  From  this 
hopper  the  material  passed  over  four 
screens  set  at  an  angle  of  i  to  12,  which  sep- 
arated the  material  into  the  sand  and 
stones,,  which  were  deposited  in  storage 
bins  of  120  and  200  cu.  yds.  capacity.  Be- 
low the  storage  bins  were  the  measuring 
hoppers  for  getting  the  proper  quantity  of 
sand  and  gravel.  After  leaving  the  meas- 
uring hoppers,  the  sand  and  gravel  passed 
to  a  24-in.  belt  conveyor  about  90  ft.  long, 
which  carried  the  mixture,  together  with 
the  proper  amount  of  cement,  to  a  hopper 
directly  over  a  cubical  mi.xer  holding  a  lit- 
tle over  2  cu.  yds.  From  the  cubical  mi.xer 
the  concrete  was  dumped  into  boxes  hold- 
ing about  2  cu.  yds.,  mounted  on  trucks 
running  on  a  track  and  operated  by  an 
endless  cable.  The  boxes  were  of  the 
bottom-dumping  type,  the  doors  automat- 
ically locking  when  replaced  empty  upon 
the  car  tracks. 

The  concrete  bo.xes  were  handled  by  a 
movable  bull-wheel  derrick  mounted  on  a 
platform  at  the  elevation  of  the  top  of  the 
lock  walls,  and  carried  on  wheels  running 
on  rails  laid  on  heavy  timbers  on  each 
side  of  the  bottom  of  the  lock.  The  forms 
for  the  side  walls  of  the  lock  were  40  ft. 
long  and  about  30  ft.  high,  and  were  built 
of  3-in.  plank  planed  one  side  to  even 
thicknesses.  These  side  wall  forms  were 
hung  from  a  traveler  30  ft.  high  and  40  ft. 
long,  running  in  advance  of  the  movable 
derrick  on  the  same  rails,  and  were  placed 
in  position  by  means  of  jacks  and  other 
bracing,  as  the  case  required. 

The  specifications  provided  that  the  lock 
should  be  built  in  sections  not  exceeding 
40  ft.  in  lengrth,  and  the  ends  of  the  sec- 
tions were  to  have  an  offset  or  projection 
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6  ins.  ill  widtli,  to  form  a  water-stop. 
The  cuds  of  these  sections  were  covered 
with  two  layers  of  tar  paper  applied  with 
a  hot  mixture  of  coal-tar  pitch,  which  was 
first  spread  over  the  surface  of  the  con- 
crete, then  between  the  layers  of  tar  paper, 
and  finally  over  the  entire  surface  of  the 
tar  paper  joint. 

The  sequence  of  operations  in  concreting 
one  section  of  the  lock  was  as  follows : 
The  excavation  was  completed  to  the  prop- 
er grade;  the  piles  were  cut  od  and  the 
bottom  set  of  twisted  steel  rods,  J4  in.  in 
diameter  and  11  ins.  on  centers,  was  placed 
in  position ;  the  concrete,  mixed  in  the  pro- 
portion of  I — 3 — 6,  was  brought  up  in 
level  layers  about  I  ft.  thick  to  within  a 
foot  of  the  top  of  the  bottom  of  the  lock. 
and  the  top  set  of  i^^-in.  diameter  twisted 
steel  rods.  8  ins.  on  centers,  was  placed  5 
ins.  below  the  finished  surface,  and  the  top 


made  to  determine  what  proportions  made 
the  most  impermeable  concrete.  From  the 
results  of  the  experiments,  and  from  what 
information  was  obtained  by  correspond- 
ence and  from  published  reports,  it  was 
decided  to  use  a  layer  6  ins.  thick  for  the 
facing,  composed  of  i — i — 2  concrete. 
This  was  changed  to  i — 3  mortar  after  the 
results  of  further  experiments  were  made 
known.  This  facing  was  carried  up  with 
the  other  concrete  for  the  side  walls,  the 
6-in.  space  being  maintained  by  means  of 
a  steel  diaphragm  12  ins.  high  and  about 
10  ft.  long,  with  spacers  6  ins.  long  at  each 
end  and  one  in  the  middle  to  keep  a  uni- 
form distance  from  the  forms.  *Vs  soon 
as  the  facing  was  placed,  the  diaphragm 
was  removed  and  the  mortar  and  backing 
spaded  together  to  make  sure  of  a  good 
bond,  and  strips  of  No.  16  gage,  3-in.  mesh, 
expanded  metal.   12  ins.  wide,  were  placed 


An  apparatus  for  transferring  vessels 
from  one  level  to  another  on  canals  and 
other  waters  is  in  use  by  the  Grand  Junc- 
tion Canal  Co.  at  Foxton,  Leicestershire, 
England.  The  apparatus  consists  of  a  sys- 
tem of  wet  docks  wherein  vessels  to  be 
transferred  are  water  borne.  The  docks 
are  mounted  on  wheeled  carriages  suf- 
ficient to  support  them  horizontally  and 
to  run  on  inclined  railways  extending  be- 
tween the  higher  and  lower  water  levels, 
such  railways  being  transverse  to  the 
length  of  the  docks  which  travel  broad- 
side on  so  as  to  admit  of  a  short  length 
of  wheel  base  and  a  steep  grade.  The 
docks  are  provided  with  end  gates  which 
open  and  close  for  the  ingress  and  egress 
of  vessels  by  rising  or  falling  in  a  vertical 
plane,  suitable  grooves  being  provided  for 
the  gates  to  work  it,  and  means  are  pro- 
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12  ins.  of  I — 2j^ — 5  concrete  brought  to 
the  finished  surface.  The  forms  for  the 
slope  at  the  foot  of  the  side  walls,  rising 
2  ft.  vertically  in  iVz  ft.  horizontal,  were 
then  set  and"  the  concrete  brought  up  to 
the  top  of  the  slope.  .After  this  concrete 
was  set,  the  high  side  wall  forms,  40  ft. 
long  by  30  ft.  high,  were  set  and  braced  in 
position,  after  which  the  side  walls  were 
brought  up  in  horizontal  layers,  care  being 
taken  to  keep  the  opposite  sides  at  about 
the  same  elevation.  It  required  some  ten 
days  to  complete  a  40-ft.  section  of  side 
walls  after  the  bottom  section  was  put  in. 
and  some  two  days  more  to  move  the  high 
forms  ahead  and  set  them  in  position  for 
the  next  section. 

The  question  of  the  proper  mixture  and 
thickness  to  use  for  the  facing  of  the  side 
walls  of  the  lock  required  considerable  at- 
tention,  and   a   series  of   experiments  was 


horizontally  in  the  soft  concrete  I  ft.  apart 
vertically  above  elevation  98  and  2  ft. 
apart  below  that  elevation,  in  order  to  pre- 
vent the  facing  from  separating  from  the 
main  portion  of  the  wall. 


According  to  a  report  of  the  LI.  S.  Con- 
sul at  Milan  the  first  year's  (1906-7)  oper- 
ation of  the  Simplon  tunnel  did  not  meet 
expectations.  During  the  year  qnly  27,400 
tons  of  goods  entered  and  29.400  tons  left 
Italy  over  this  line,  while  430,000  passen- 
gers were  carried  through  the  tunnel.  The 
authorities  expect  that  at  least  100,000  tons 
of  goods  will  annually  pass  through  the 
tunnel.  The  line  earned  $5,170  per  mile;  the 
•estimate  was  $6,000  per  mile.  The  com- 
pany calculated  that  the  line  would  have  to 
produce  $6,000  in  order  that  the  second  tim- 
nel  could  be  built,  construction  of  which 
has  been  postponed. 


vided  for  making  a  water-tight  closure. 
The  end  of  each  dock  when  in  position  at 
the  top  of  its  inclined  railway  makes  a 
practically  water-tight  joint  with  the  stand- 
ing work  of  the  extremity  of  what  may  be 
termed  the  head  bay  or  upper  pond.  The 
dock  then  forms  a  continuation  of  the  up- 
per canal,  there  being  also  a  similar  gjate 
provided  at  the  end  of  each  of  the  upper 
bays  to  retain  the  water  in  the  upper  level 
of  the  canal  when  the  docks  are  absent. 


.\t  Nice.  France,  the  Sewer  Department 
has  a  specially  trained  fox  terrier  which 
they  use  in  cleaning  the  sewers.  The  dog 
is  fitted  with  a  harness  and  trots  through 
the  sewer  pulling  a  cord  after  him.  To 
this  cord  is  attached  a  large  brush  and 
when  the  dog  emerges  at  the  other  end. 
the  workmen  pull  the  brush  through. 
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Note :  This  section  is  devoted  to  methods  and  costs  of  exca- 
vating earth  and  rociv  and  building  embankments.  It  will 
cover  the  grading  of  roads  and  railroads,  diking  and  canal 
work,  dredging,  building  reservoirs  and  earth  dams,  sewer  and 
water  pipe  trenching,  quarrying,  etc. 


The    Method   and   Cost   of   Surveying 

and  Reclaiming  Wet  Farm  Land. 

The  following  paper  was  read  by  Mr.  L. 
G.  Hicks*  before  the  Illinois  Society  of 
Engineers  and  Surveyors,  in  January,  1907. 
Mr.  Hicks  has  furnished  us  with  additional 
data,  thus  giving  an  added  interest  to  his 
already  valuable  paper.  Every  year  greater 
attention  is  being  given  to  the  draining  of 
agricultural  land,  and  the  illustration  here 
presented  will  give  both  methods  and  cost 
of  doing  this  work. 

"This  drainage  system  is  located  on  the 
estate  of  Mr.  Guy  C.  Barton,  at  Gilmore. 
Sarpy  county.  Neb.  Gilmore  is  on  the  main 
line  of  the  Union  Pacific  Railway,  and  is 
eight  miles  south  of  Omaha.  This  estate, 
called  'The  Walnuts,'  is  Mr.  Barton's  sum- 
mer residence,  and  is  farmed  in  the  most 
modern  manner  under  the  management  of 
Mr.  George  Warren  Davis.  There  are  600 
acres,  more  or  less,  in  the  estate,  and  this 
drainage  system  is  located  to  the  south  of 
the  Union  Pacific  Railway  tracks  and  is  on 
'bottom  land,'  lying  in  the  valley  of  the 
Papillion  river.  The  soil  in  this  tract 
drained  is  a  very  rich  black  loam,  the 
washings  from  the  surrounding  hills  lying 
to  the  north  and  south. 

"This  field  is  subject  at  various  times 
of  the  year  to  overflows  from  Mud  creek, 
a  tributary  to  the  Papilhon  river,  and 
owing  to  the  contour  of  the  ground,  a 
quantity  of  these  flood  waters  were  always 
left  standing  on  the  field  after  each  rise 
of  the  creek.  This  excess  of  water  on  this 
very  rich  soil  caused  it  to  'sour,'  and  dur- 
ing the  summer  months  it  was  impossible 
to  drive  a  team  across  the  field  on  account 
of  the  soft  nature  of  the  ground.  Crop 
after  crop  of  corn  was  planted  and  each 
would  get  a  good  start,  but  would  be  de- 
stroyed later  by  the  excess  flood  water 
that  would  stand  on  the  ground  after  each 
flood.  At  last  the  field  was  given  over  to 
pasture,  but  it  was  found  that  the  ordinary 
pasture  grasses  would  not  live  on  this  wet 
sour  soil,  and  for  the  past  eight  or  nine 
years  the  only  crops  have  been  yellow 
dock  weeds  and  crawfish.  I  have  found  in 
eastern  Nebraska  that  one  of  the  surest 
signs  of  needed  drainage  is  the  growth  in 
a  field  of  these  yellow  dock  weeds  and  the 
presence  of  crawfish  in  the  soil. 

"In  the  early  part  of  1905.  surveys  were 
made  and  plans  prepared  for  drainage  sys- 
tems for  two  of  the  low  tracts  of  land  in 
the  estate,  and  this  paper  is  a  short  descrip- 


tion of  the  manner  in  which  these  drainage 
surveys  were  made  and  one  of  the  systems 
installed. 

"Topographical  Maps. — The  boundary 
lines  of  each  field  were  accurately  run  out, 
and  along  each  side,  at  intervals  of  100  ft., 
were  placed  3-ft.  laths  with  a  small  cheese 
cloth  pennant  attached,  alternating  red  and 
yellow.  Station  No.  i  on  north  and  south 
sides  being  yellow,  and  station  No.  2  red 
From  each  loo-ft.  station  on  north  side, 
connecting  lines  were  run  to  the  opposite 
side,  and  small  stakes,  consisting  of  one- 
third  of  a  3-ft.  lath,  were  driven  at  each 
interval  of  100  ft.     These  connecting  lines 


one  going  up  one  connecting  line  and  the 
other  up  the  one  next  to  it,  each  being 
careful  to  keep  his  end  laths  with  their 
colored  pennants  in  line,  so  as  not  to  get 
confused  as  to  stakes.  From  field  No.  I, 
in  which  the  starting  bench  mark  was  lo- 
cated, a  line  of  levels  was  carried  some 
distance  to  field  No.  2,  and  the  same  pro- 
cedure gone  through  there. 

"The  field  force  on  this  topographical 
work  consisted  of  the  engineer  and  two 
assistants.  On  the  level  work  two  rodmen 
were  employed,  this  being  found  more 
economical  than  the  usual  manner  of  hav- 
ing only  ore  rodman.  One  Philadelphia 
self-reading  rod  and  one  home  manufac- 
tured rod  were  used.  This  home-made  rod 
was  graduated,  as  described  and  illustrated 
in  Mr.  Elliot's  valuable  book  on  land 
drainage.  All  rod  readings  were  taken  to 
the  nearest  tenth  of  a  foot  on  ground  ele- 
vations. After  the  completion  of  the  field 
work,  the  notes  were  plotted  to  a  scale  of 
100  ft.  per  inch,  and  contours  drawn  for 
each  difference  in  elevation  of  0.2  ft.  On 
these  contour  maps  were  planned  and 
drawn  the  proposed  systems  of  drainage.f 


Fig.  1-»-Plan  of  Barton  East  Drainage  System. 
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were  designated  A,  B,  C,  etc.,  and  each 
stake  was  plainly  marked  A-l,  A-2  or  B-l, 
B-2,  and  in  this  manner  the  fields  were 
divided  into  100  ft.  squares  with  a  stake  at 
each  corner. 

"A  permanent  bench  mark,  called  No.  i, 
was  set  in  a  convenient  place  for  future 
use  and  an  elevation  of  100  ft.  assumed. 
From  this  No.  i  bench,  levels  were  run 
with  an  i8-in.  Gurley  level  around  the 
field,  and  other  permanent  bench  marks  set, 
to  be  used  to  check  field  levels  on  later. 
.\fter  completing  the  circuit  around  the 
field,  a  reverse  line  was  run  and  all  of  the 
bench  marks  checked.  After  establishing 
these  bench  marks,  the  elevations  of  the 
ground  at  the  corners  of  each  loo-ft.  square 
were   taken,  two   rodmen   being   employed. 


The  first  system,  called  the  Barton  East 
Drainage  System,  was  laid  out  and  con- 
structed during  1905.  It  comprises  an  area 
of  75  acres.  After  due  consideration  of 
other  systems,  the  gridiron  system  of  lay- 
ing out  the  tile  ditches,  was  adopted,  with 
laterals  cutting  the  contours  as  nearly  at 
right  angles  as  possible.  All  laterals  were 
spaced  70  ft.  apart,  with  the  exception  of 


[tFrom  map  shown  In  Fig.  1,  it  will  be 
seen  that  contours  are  given  every  0.2  ft. 
To  locate  these,  the  ground  was  staked  off 
in  squares  of  100  ft.  The  cost  of  the  com- 
bined topographic  and  location  surveys  was 
$1.45  per  acre.  This  might  have  been  re- 
duced with  the  stadia,  but  Mr.  Hicks  states 
that,  owing  to  the  ground  being  covered 
with  high  weeds  and  undergrowth,  the  low 
spots  could  not  be  picked  out.  Using  the 
method  he  did  use,  labor  could  have  been 
saved  bv  the  automatic  level  rod  described 
in  Gillette's  "E^arth  Work  and  Its  Cost." — 
Editor.] 
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two  short  laterals  on  the  south  side,  wliich 
were  spaced  35  ft.  apart.  The  average  depth 
of  ditches  was  3  ft.  A  grrade  of  about  2^4 
ins.  per  100  ft.  was  determined  on  for  this 
main  tile,  the  grades  of  the  laterals  run- 
ning from  over  8  ins.  to  Vi  in.  per  100  ft., 
according  to  the  lay  of  the  ground.  On 
two  of  the  south  laterals,  where  the  ground 
level  was  adverse  to  the  grade  line,  the  up- 
per end  of  the  tile  had  a  depth  of  only  22 
ins.,  a  little  too  shallow  if  anything. 

"In  laying  the  system  out,  a  field  force 
of  three  men  were  employed,  consisting  of 
the  engineer  and  two  assistants.  Stakes 
were  set  at  each  100- ft.  station,  and  also  at 
each  junction  of  a  lateral  with  the  main. 
Stakes  were  of  hard  pine,  i  in.  thick.  2  ins. 
wide  and  24  ins.  long.  All  stakes  were 
lined  in  with  the  transit  and  the  side  near- 
est the  ditch  put  on  line.  This  was  done 
so  that  offsets  could  be  measured  more 
easily.  The  stakes  were  driven  until  their 
tops  were  exactly  half  a  foot  above  the 
surface  of  the  ground,  and  were  marked 
on  the  front  with  the  station  number  and 
on  the  reverse  side  was  put  the  cut  from 
top  of  stake  to  grade,  in  feet  and  inches. 
After  all  stakes  were  set,  levels  were  run 
and  a  rod  reading  taken  at  each  stake,  the 
rod  being  held  on  the  top  of  the  stake. 
Profiles  were  plotted,  the  ground  surface 
being  shown  half  a  foot  lower  than  the 
stake  elevations.  On  these  profiles  were 
drawn  the  grade  lines  and  all  cuts  figured 
therefrom. 

"In  starting  a  ditch,  the  first  operation 
was  to  stretch  a  wire  on  the  ground  at 
proper   offset    from   inside   face     of     each 
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stake,  to  be  used  in  getting  the  ditch 
straight.  A  man  then  went  along  with  a 
skeleton  spade  and  took  up  the  sod  and 
some  8  or  10  ins.  of  ditch.  After  him  came 
a  second  man  with  the  same  kind  of  a 
spade,  who  took  up  the  balance,  down  to 
within  5  or  6  ins.  of  the  bottom  grade  line. 
The  last  man  took  up  this  bench  and 
scraped  the  bottom  with  the  tile  spoon, 
testing  for  grade  every  few  feet.  This  last 
man  set  the  gage  and  wire  and  measured 
all  offsets.  The  spades  used  were  of  the 
skeleton  variety,  it  being  found  impossible 
to  keep  any  other  kind  of  a  spade  clean, 
see  Fig.  2.  The  only  trouble  with  these 
skeleton  spades  was,  that  as  a  rule,  they 
were  not  made  strong  enough  in  the  shoul- 
der. Several  were  broken  at  this  point,  but 
it  is  only  fair  to  state,  that  this  might  have 
been  caused  more  by  the  manner  in  which 


the  broken  tools  had  been  used,  rather 
than  to  the  weakness  in  the  steel  itself. 
It  was  found  that  men  unaccustomed  to 
the  use  of  this  character  of  spade,  would 
invariably  try  to  take  too  much  depth  of 
muck  on  tool. 

"The  tile  spoons,  or  scraper,  used  were 
of  two  sizes,  3  and  4  ins.,  see  Fig.  2.  These 
spoons  were  used  exclusively  to  scrape 
bottom  of  ditches,  and  as  long  as  water 
was  found  in  the  ditches,  they  cleaned 
themselves  very  satisfactorily.  In  half  wet 
muck  they  proved  very  disagreeable  to 
clean  however.  The  user  of  one  of  these 
spoons  had  to  learn  the  peculiar  twist   to 
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give  tool  to  free  it  from  its  load  after  lift- 
ing it  above  ditch,  and  unless  this  twist  was 
given,  the  muck  would  always  cling.  These 
spoons  leave  the  bottom  of  the  ditch  in  a 
concave  surface,  into  which  the  tiles  rest 
securely,  and  preventing  lateral  displace- 
ment when  tamping.  The  man  using  the 
spoon  stood  on  the  last  bench  in  the  ditch 
and  spaded  out  some  four  or  five  feet  and 
would  then  clean  the  bottom  with  spoon, 
drawing  the  tool  towards  himself. 

"The  grade  for  the  bottom  of  the  ditches 
was  obtained  by  the  line  and  gage  method. 
A  light  copper  wire  was  stretched  from 
one  station  to  the  other,  the  smaller  cut 
was  subtracted  from  the  larger  and  the 
wire  raised  that  amount  above  the  lowest 
stake.  The  wire  was  then  pulled  taut  and 
held  firmly  by  special  iron  pins.  The  wire 
was  now  parallel  to  the  proposed  grade 
line,  and  the  extension  gage  was  set  for 
the  proper  cut,  and  clamped,  see  Fig.  4.  A 
steel  square  was  provided  so  that  the  gage 
arm  could  be  tested  frequently.  All  cuts 
were  marked  on  stakes  in  feet  and  inches, 
so  that  the  ordinary  2-ft.  rule  could  be 
used  in  making  measurements.  For  3-in. 
and  4-in.  tile,  at  depths  of  from  3  to  4  ft., 
the  ditch  was  cut  11  ins.  wide.  For  6-in. 
and  8-in.  tile,  the  ditch  was  made  13  ins. 
wide  for  the  same  depths.  For  greater 
depths,  more  width  was  given.  The  soil 
through  which  the  ditches  were  cut  was  so 
interwoven  with  roots  that  no  caving  of 
any  sort  occurred. 

"After  some  so  or  60  ft.  of  ditch  had 
been  graded  ready  for  tile,  the  man  taking 
up  top,  would  go  back  and  lay  tile  up  to 
the  breast,  plugging  the  end  tile  with  a 
piece  of  board  to  keep  out  all  grass,  twigs 
and  dirt.  It  was  found  that  a  man,  after 
a  little  experience,  could  lay  100  ft.  of  3 
to  6-in.  tile  in  ditches  from  3  to  4^  ft. 
deep,  tamp  a  small  amount  of  dirt  around 


the  sides  of  tile  and  plug  all  cracks  that 
appeared  too  large,  with  pieces  of  broken 
tile,  in  fifteen  minutes.  The  tile  used  was 
of  the  red,  hard  burned  variety  and  was 
uniformly  straight  and  true,  very  little 
turning  being  necessary  to  bring  the  edges 
together  with  a  close  joint.  Each  tile  was 
placed  with  a  tile  hook,  see  Fig.  2. 

"Considerable  water  was  found  in  the 
ditches,  but  caused  no  serious  inconve- 
nience, in  fact  the  man  taking  up  the  last 
bench  and  grading  bottom,  preferred  to  see 
it,  as  it  made  it  easier  to  clean  spoon,  and 
indicated,  by  rippling,  whenever  a  slight 
hump  was  left  in  the  grade.  The  outlet  of 
the  main  was  protected  by  a  white  oak 
box,  securely  held  in  place  by  four  cedar 
posts,  see  Fig.  3. 

"Between  six  and  seven  rods  of  tile  laid, 
or  about  200  ft.  of  top  per  day  per  man 
was  considered  a  good  day's  work.  Men 
were  paid  $1.50  and  board.  Each  day  the 
foreman  sent  in  a  report  card  showing  the 
number  of  feet  of  ditch  opened,  number  of 
feet  of  each  size  tile  laid,  and  number  of 
elbows  placed.  After  tile  was  laid  and  in- 
spected, two  men  and  a  team  and  plow 
back-filled  ditches,  taking  care  to  see  that 
dirt  packed  in  solidly  and  that  it  did  not 
arch.  The  cost  per  acre  was  $22.81.  Last 
year  the  yield  per  acre  of  corn  was  90 
bushels,  this  crop  more  than  paying  for  the 
system.  The  engineering  work  was  done 
by  the  writer,  as  was  also  the  inspection, 
hiring  of  men,  etc." 

The  cost  per  acre  of  $22.81  is  rather  high 
for  this  class  of  work,  as  farm  land  is 
drained  in  Illinois  and  other  middle  west- 
ern   states,    where   much    of   this    class   of 
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Fig.  4. 

work  is  done,  for  as  low  a  cost  as  $10  and 
$12  per  acre,  but  it  must  be  remembered 
that  this  work  was  done  in  Nebraska, 
where  but  little  drainage  has  been  done, 
hence  both  materials  and  labor  were  high- 
er, and  the  laborers  had  to  be  trained  to 
the  work.  Then,  too,  these  tile  lines  were 
laid  but  70  ft.  apart,  and  two  laterals  as 
close  as  35  ft.  Ordinarly  200  ft  is  con- 
sidered close  enough  spacing,  but  the  work 
described  by  Mr.  Hicks  was  not  only  done 
to  drain  the  wet  land,  but  also  quickly  to 
carry  off  the  flood  water  that  collected  on 
the  bottom  land  at  times.  This  also  added 
to  the  cost;  consequently  $22.81  was  not 
excessive.  There  are  records  of  this  sort 
of  work  costing  $30  per  acre  in  very  wet 
country. 
The    following    prices    per    1,000    ft.    of 
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various  sizes  of  tile,   were  paid,  on  car  at 
Gilmore,  Neb. 

3-in.  hard  burned  farm  tile $18.70 

4-in.  hard  burned  farm  tile 2640 

6-in.  hard  burned  farm  tile 52.80 

8-in.  hard  burned  farm  tile 88.00 

8-in.  Y's,  various  sized  branch,  each.       .50 
6-in.   Y's  various  sized  branch,  each.       .40 
The  wages  paid  to  men  included  board 
amounting  for  a  ten-hour  day  to : 

Foreman  $2.25 

fcaborer  2.00 

2-horse  team  and   driver 3.50 

The  material  excavated  was  a  rich  black 
loam.  More  or  less  water  was  found  in  all 
the  ditches.  The  ground  was  covered  with 
a  thick  covering  of  docks,  having  tough 
roots  that  penetrated  the  ground  for  a  con- 
siderable distance. 

The  dimensions  of  ditches  were: 
For  8-in.  tile,  depth  over  4  ft.  ditch  18  in. 

wide. 
For  8-in.  tile,  depth  under  4  ft.  ditch  15  in. 

wide. 
For  6-in.  tile,  depth  over  4  ft.  ditch  15  in. 

wide. 
For  6-in.  tile,  depth  under  4  ft.  ditch  12  in. 

wide. 
For  3  and  4-in.  tile,  depth  over  4  ft.  ditch 

12  in.  wide. 
For  3  and  4-in.  tile,  depth  under  3  ft.  ditch 

II  in.  wide. 

Mr.  Hicks  states  that  for  an  average 
depth  of  ditch  of  3  ft.  6  in.  the  cost  per 
cu.  yd.  for  excavation  averaged  21.2  cts., 
the  cost  varj'ing  from  17.7  cts.  to  24.5  cts. 
After  the  ditch  was  dug  it  was  shaped  up, 
as  described  in  Mr.  Hicks'  paper,  with  a 
tile  spoon.  This  work  cost,  on  an  average, 
2.44  cts.  per  lineal  ft.  of  ditch,  varj'ing 
from  a  cost  of  2  cts.  to  2.83  cts.  This  gives 
an  average  cost  per  cu.  yd.  of  earth  ex- 
cavated, for  trimming  and  shaping  of  20 
cts.  The  cost  of  this  work  varies  with 
the  amount  of  water  in  the  trench  and, 
should  the  trench  be  made  too  deep,  it  be- 
comes difficult  to  give  it  the  proper  shape, 
adding  somewhat  to  the  cost. 

The  trenches  were  back-filled  by  two  men 
and  a  team  with  a  plovs',  care  being  taken 
to  see  that  the  ditch  was  filled  solidly,  but 
no  ramming  was  done.  About  12  cu.  yds. 
of  earth  were  back-filled  in  a  hundred  foot 
section  of  an  average  trench.  The  cost  for 
this  work  was  I  ct.  per  cubic  yard.  This 
gives  a  total  cost  of  the  earth  work  as  fol- 
lows per  cubic  yard : 

Excavating  trench $0.21 

Shaping  trench  .20 

Back  filling   .01 

Total  per  cu.  yd $0.42 

The  excavated  earth  was  all  put  on  one 
side  of  the  trench  to  allow  of  being  back- 
filled readily  by  a  plow.  When  the  mate- 
rial is  the  same  throughout  the  entire  depth 
of  trench,  this  method  is  all  right,  but,  if  a 
different  kind  of  earth  is  found  under  the 
surface  soil  then  each  class  of  material 
should  be  put  by  itself  on  one  side  of  the 
trench,  and  the  soil  back-filled  last. 

The  tiles  were  laid  with  a  tile  hook, 
shown  in  Fig.  2.  With  a  little  practice  a 
man  with  one  of  these  hooks  can  lay  100 
lin.  ft.  of  3  or  4  in.  tile  in  15  minutes, 
while   it  will   take   20  minutes   to   lay   the 


same  amount  of  6  in.  tile,  and  one-half 
hour  for  lOO  ft.  of  8  in.  tile.  This  gives  a 
cost  per  lin.   ft.  as  follows : 

3  or  4-in.  tile $0.0005    per  lin.  ft. 

6-in.  tile 00066  per  lin.  ft. 

8-in.  tile 001      per  lin.  ft. 

The  Y's  were  set  by  the  foreman,  the 
average  time  to  set  one  being  5  minutes, 
making  a  labor  cost  per  Y  of  l}i  cts. 

The  costs  given  for  tile  laying  are  for 
short  time  observations,  although  it  is  a 
fact  that  tile  laying  for  this  class  of  work 
is  only  done  for  short  periods  of  time,  as 
the  ditches  are  dug  in  short  sections,  tiles 
laid  and  trenches  refilled  as  quickly  as 
possible.  For  these  reasons,  although  some 
little  time  may  be  lost  over  that  observed, 
the  figures  we  have  given  are  of  value, 
and  trained  men  in  this  line  of  work  can 
do  tile  placing  for  these  costs.  The  cost 
of  distributing  the  tiles  along  the  edge  of 
the  ditch  is  not  included  in  the  cost  of 
laying  them. 

The  total  cost  for  the  75  acres  of  drain- 
age was : 

Per  cent. 

Cost  of  surveys $108.65  6.3 

Labor   961. 13  56.2 

Material    641.26  37.5 

Totals    $1,711.04  loo.o 

There  were  25,154  lin.  ft.  of  drain  laid, 
making  a  cost  of  6.8  cts.  per  foot,  divided 
up  as  follows : 

Surveys    $0.0043 

Labor   0382 

Material 0255 

Total   $0.0680 

The  cost  per  acre  was  as  follows : 

Surveys  $1,448 

Labor   12.815 

Material    8.55 

Total    $22,813 

The  tools  to  do  this  work  cost  about  $20, 
not  including  the  plow,  as  that  was  used 
on  the  farm. 

For  further  information  on  tile  drainage 
see  Gillette's  Handbook  of  Cost  Data  be- 
ginning at  page  454. 


A  project  is  under  consideration  for  re- 
claiming the  plain  of  Konia,  in  Asia  Minor. 
As  proposed  the  irrigating  water  will  be 
supplied  by  the  lake  of  Bey-Chehir,  which 
i;  situated  100  miles  west  of  the  city  of 
Konia.  Two  small  streams,  Bey-Chehir- 
Souyou  and  Tcharchamba-Souyou,  which 
carry  off  the  overflow  of  the  lake,  will  be 
canalized  for  a  distance  of  90  miles.  A 
canal  of  19  miles  will  be  built  around  the 
low  and  marshy  district  of  Karaviran, 
known  under  the  name  of  Sogla-Gheul. 
Another  canal  of  12  miles  will  unite  the 
above-mentioned  rivers  at  the  narrow 
gorge  of  Valikova.  Several  dams,  three 
large  reservoirs,  an  aqueduct,  as  well  as 
numerous  small  canals,  will  have  to  be  con- 
structed for  the  distribution  of  the  irrigat- 
ing waters.  It  is  calculated  that  132,500 
acres  of  soil  will  thus  be  opened  to  culti- 
vation. 


Cost    of    Making    Railway    Embank- 
ments with  Wheelbarrows,  Show- 
ing   the    Economy    of 
Piece  Work. 

BY   WILMER  WALDO.* 

Wheelbarrow  work,  generally  known  as 
"station  work"  on  account  of  being  let  in 
small  contracts  covering  one  or  two  engi- 
neers' stations  of  100  ft.,  is  usually  put  up 
in  places  inaccessible  to  teams,  or  where 
the  cost  of  team  work  would  be  excessive. 
This  might  be  on  account  of  the  character 
of  the  ground  in  low  wet  places  without 
drainage,  or  on  account  of  stumps  which 
would  require  expensive  grubbing.  The 
station  men  are,  as  a  rule,  allowed  to  take 
out  their  borrow  pits  at  the  most  conve- 
nient places  along  the  right  of  way  not 
closer  than  4  or  5  ft.  to  the  toe  of  the  em- 
bankment, providing  that  the  different  pits 
are  connected  with  trenches.  Economical 
station  work  does  not  run  over  4  or  S  ft. 
in  height,  except  in  very  good  dirt,  such 
as  is  found  along  the  river  banks  where 
levees  are  constructed.  In  such  cases,  work 
has  been  put  up  economically  with  wheel- 
barrows as  high  as  18  ft.  On  railroad  work, 
however,  work  is  seldom  contracted  for 
in  embankments  higher  than  4  to  5  ft.,  or 
in  excavation  of  an  equal  depth.  The  dis- 
advantage of  working  station  men  in  any 
but  very  light  cuts  is  the  necessity  of  ma- 
king the  work  continuous  on  account  of 
drainage,  which  compels  the  men  to  take 
short  contracts  of  less  than  one  station. 

The  maximum  yardage  put  up  by  one 
station  man  per  day  would  not  run  over 
25  cu.  yds.  under  any  conditions,  and  in 
very  bad  material  may  be  as  low  as  10  cu. 
yds.  or  even  less.  Of  course  in  estima- 
ting the  cost  of  station  work  the  incidental 
charges  should  be  figured  in  addition  to  the 
contract  prices.  These  consist  generally  of 
extra  labor  about  camp,  foreman  and  super- 
intendence, hauling,  interest  on  tools,  and 
equipment,  and  at  times  grubbing.  In  some 
instances  the  grubbing  is  included  in  the 
price  per  cubic  yard.  The  best  station  work 
is  damp  sand  or  loamy  soil,  which  shovels 
well  and  is  easy  to  place  in  the  embank- 
ment. Hard  black  dirt,  sticky  earth  or 
any  character  of  work  which  is  covered 
with  water,  or  where  the  borrow  pits  are 
liable  to  flood,  is  apt  to  be  expensive  as 
station  work,  but  considerably  under  the 
cost  of  the  same  work  done  with  teams, 
providing  it  could  be  done  at  all  with  teams. 
It  is  interesting  to  find  that  team  work 
similar  and  adjacent  to  the  station  work 
shown  in  the  tables  was  done  at  an  average 
cost  of  275^  cts.  per  cu.  yd. 

Where  a  great  many  men  are  employed 
under  one  general  foreman  or  superintend- 
ent, of  course  the  general  expense  is  con- 
siderably less  per  cu.  yd. ;  but,  as  often 
happens,  the  camp  may  be  depleted  by  dif- 
ferent causes,  such  as  bad  weather,  or  bad 
work,  when  the  general  expense  is  very 
high   in   proportion   to  the   contract  price. 
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1  Mf  work  upon  whicli  the  following  costs 
arc  based  was  done  in  South  East  Texas 
(luring  the  months  sliown.  and  embraced 
nearly  every  kind  of  material,  the  majority 
of  it  being  in  low  swampy  country,  sub- 
ject to  overflows  in  one  season  and  getting 
very  dry  and  hard  in  others.  A  large  part 
of  it  was  sticky  clay  where  the  borrow 
pits  were  filled  with  grubs,  stumps  and 
roots,  requiring  the  constant  use  of  a  mat- 
tock. Even  in  places  where  the  stumps  are 
thick,  if  the  earth  shovels  well  without  the 
use  of  a  mattock  or  any  breaking,  station 
work  can  be  done  cheaper  than  the  ordinary 
team  work  under  good  conditions. 

The  prices  vary  according  to  the  class 
of  the  work  or  the  availability  of  men. 
When  the  men  are  plentiful,  even  in  bad 
work,  the  price  is  less.  The  exact  time 
during  which  a  man  is  engaged  on  a  con- 
tract or  the  net  earnings  per  day  to  him 
is  difficult  to  ascertain.  However,  table  No. 
I  shows  these  figures  as  nearly  as  it  is 
possible  to  get  at  this.  Table  No.  I  is 
compiled  from  data  which  show  a  wide 
range  in  material,  season  and  ability  of  men 
engaged.  Those  showing  practically  no 
wage  earned  are  not  experienced  station 
men.  It  is  generally  noticed  that  the  men 
engaged  regularly  in  this  kind  of  work 
will  usually  finish  a  contract,  even  though 
it  be  a  bad  one  which  promises  no  earn- 
ings. 

There  were  some  fifty  .^ustrians  and  oth- 
er immigrants  engaged  for  this  work  by 
the  day.  However,  after  a  few  days  they 
requested  work  by  contract.  Then  they  put 
up  their  stations  at  practically  the  same 
cost  and  with  the  same  efficiency  as  the  old- 
timers,  the  work  apparently  being  of  a  class 
to  which  they  were  somewhat  accustomed. 

During  the  summer  months,  the  custom 
among  these  men  is  to  do  their  work  partly 
at  night,  laying  off  through  the  heated  part 
of  the  day.  Station  men  are  not  available 
in  great  numbers  in  seasons  of  extreme 
heat  or  cold,  preferring  to  follow  the  mean 
temperature  either  north  or  south.  They 
miprate  in  pairs  and  often  work  in  part- 
nership, but  it  is  customary  to  furnish  sep- 
arate estimates  of  equal  value  to  the  two 
partners.  The  contract  and  estimate  sys- 
tem in  this  work  does  away  with  a  general 
pay  day,  which  keeps  the  majority  of  the 
men  working  all  the  time  and  eliminates  the 
timekeeper  and  disagreements  in  regard  to 
time.  The  station  man  expects  payment 
of  his  estimate  immediately  upon  comple- 
tion and  acceptance,  which  is  arranged  by 
a  draft  on  the  nearest  bank,  unless  it  is 
too  far  away,  li  no  bank  is  available,  the 
paymaster  takes  up  all  estimates  due  every 
fifteen  days,  or  any  authorized  party  can 
take  them  up  at  any  time  on  the  work. 

[The  haul  on  the  material  in  building 
railroad  embankments  4  or  s  ft.  high  in 
this  manner  is  seldom  over  25  ft.  from  the 
center  of  mass  in  the  beam  ditches  to  the 
center  of  mass  in  the  embankment,  but  in 
order  not  to  be  changing  runways  continu- 
ally 10  and  IS  ft.  are  sometimes  added  to 
this  distance.     The  wheelbarrows  are  gen- 


erally run  on  boards  laid  down  for  the  pur- 
pose. 

It  will  be  noticed  that  nearly  all  the  sta- 
tion men  made  daily  wages  amounting  to 
more  than  $1.50,  while  one-third  of  them 
made  more  than  $2.00,  one  man  going  up 
10  $2.82.  This  man  handled  20  cu.  yds. 
per  day,  loading  and  transporting  it  in  a 
wheelbarrow,    but    it    will    be    noticed   that 


Cost  per  yard  of  Interest  on  Invest- 
ment   In    tools,    etc 0.0072 

Averace  price  paid  per  cu.  yd.  as  per 
contracts     0.1562 

Total    per   cu.    yd J0.209 

[It  is  of  interest  to  note  that  a  gang  of 
laborers,  being  paid  by  the  day,  working 
under  a  foreman,  moved  1,549  cu.  yds.  at 
a  cost  of  $387.34,  making  a  cost  per  cu.  yd. 
of  25  cts.    This  was  4'  cts.  more  than  the 
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42.71       1      1 

4-23 

5-14 

22 

14.9 

2  13 

28 

1301-3 

571.5 

13 

74.29           1 

4-13 

22 

14.9 

2.13 

1.25 

29 

1358-9 

101  7 

14 

14.24            1 

a-i 

5-16 

11 

9.2 

1.29 

30 

1357-8 

97.8 

14 

13.69            1 

54 

5-17 

9 

10.8 

1.63 

31 

1310-U 

124.6 

13 

16.20 

5-i 

5-19 

10 

12  5 

1.62 

32 

1144-5 

256.9 

15 

38.54 

5-5 

5-21 

15 

17  1 

2.57 

33 

1142-3 

249.2 

15 

37.38 

4-27 

5.21 

18 

13.8 

2.07 

34 

1281-83 

192,2 

15 

38.83 

4-30 

5-22 

18 

10  7 

2.15 

35 

1353-4 

99,3 

14 

13.90 

5-9 

5-22 

6 

16  5 

2.31 

36 

1268-70 

123.4 

13 

16  04 

4-8 

4-26 

19 

6.5 

.84 

37 

1351-2 

118.6 

14 

16  60 

4-27 

5-22 

12 

9.8 

1.40 

38 

13.59-60 

105.4 

14 

14,76 

1         5-4 

5-30 

10 

105 

1.48 

40 

1361-63 

lis  7 

14 

16.62 

1         5-13 

6-2 

10 

11  9 

1  66 

42 

1363-64 

110,7 

14 

15,5 

5-J6 

5-2 

/ 

15.8 

2.21 

43 

1342-45 

248,7 

14 

34.82 

5-10 

6-4 

20 

12.4 

1  74 

44 

1354-55 

108,9 

14 

15.25 

5-22 

6-5 

10 

10.9 

1.53 

26 

33 

4800.2 

14t 

678.1 

355.5 

327.0 

45.94 

the  bank  was  a  low  one,  as  the  cubic  yards 

in  a  ioo-£t.  section  was  only  91. — Editor.] 

The  costs  for  station  men  in  Camp  No.  12 

were  as  follows : 

1906.  June,  July,  August,  September,  Octo- 
ber. November,  December,  January 
to  February  22,    1907. 

To  amounts  paid  station  men — 

10313.6  cu.   yds.    @   13c $1,340.77 

1636.6  cu.   yds.    @    lav^c 220.94 

2754.2  cu.  yds.    @   14c 385.58 

201S9.4  cu.   yds.    O   15c 3.028.41 

6465.3  cu.   yds.   @    ISMiC 1,002.12 

605.7  cu.   yds.   @   16c 99.94 

209.8  cu.   vds.    @   17c 35.66 

1150.S  cu.   yds.    @   18c 207.14 

r.63.0  cu.   yds.    @  20c 112.60 

4508.8  cu.  yds.   @   25c 1,127.20 

48397.2  $7,560.36 

To    amounts   paid    labor    for 

grubbing,     driving      team, 

etc.,    moving    and     about 

camp    $    686.00 

Team    time    166.80 

Foreman  in  charge  of  work 

and  camp   620.00 

Superintendent    62.66 

1.535.46 

$9,095.82 

To   amounts   paid   coolc $    516.60 

Flunkey    108.15 

Groceries    2,046.44 

$2,671.19 
Credit. 
By    hoard     collected 

from  station  men. $1,240.05 
Board       coll  e  c  t  e  d 
from    labor,    fore- 
man,   cook,    etc...      763.90 

2.003.95 

667.24 

To  Interest  on  Investment  of  tools, 

etc 347.90 

$10,110.96 

Cost    per    cu.    yd.    for    grubbing    and 

labor    around    c«mp    $0.0142 

Cost  per  cu.  yd.  for  foreman  aijd  su- 
perintendent       0.0141 

Cost  per  cu.  yd.  for  hauling,  etc.,  and 
excess  of  cost  of  mess  over  board 
collected    0.0173 


cost  of  the  work  when  let  by  contract  to 
the  men.  This  clearly  indicates  that  men 
work  harder  when  they  know  that  their 
pay  depends  upon  the  number  of  cubic 
yards  they  can  excavate  a  day.— Editor.] 


According  to  a  recent  consular  report 
the  city  of  Manchester,  England,  has  about 
700  miles  of  paved  streets.  Ay  of  the  pub- 
lic streets  are  paved  with  stcAie  sets,  and 
the  foothpaths  are  paved  with  gritstone 
flags,  not  less  than  3  ins.  thick,  obtained 
from  quarries  about  20  miles  distant.  About 
one-half  of  the  mileage  of  carriage  ways 
is  paved  with  gritstone  sets,  the  remainder 
being  paved  with  granite  or  syenite  stone. 
The  carriage  ways  of  the  streets  in  the 
central  part  of  the  city  and  other  first- 
class  streets  are  paved  with  granite  sets. 
When  the  sets  are  laid  they  are  well 
rammed  and  small  stone  chippings  are 
brushed  into  the  joints,  which  are  then 
flushed  with  a  mixture  of  pitch  and  creo- 
sote oil  or  tar.  The  first  cost  of 
paving  old  foundations  with  new  granite 
sets  3  to  3]/2  in.  wide,  6  ins.  deep,  and  5 
to  8  ins.  long  is  about  $2.63  per  square 
yard,  and  under  average  conditions  this 
pavement  will  last  about  25  years  before 
it  is  worn  out.  The  average  first  cost  of 
paving  the  carriage  way  with  new  grit 
sets  on  old  foundations  is  about  $1.82  per 
square  yard.  The  cost  of  flagging  the  foot- 
paths with  3-in.  gritstone  flags  is  about 
$1.82  per  square  yard. 


December  4,  1907. 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost 
articles  o  n  construction  work  not  properly  coming 
under  any  of  the  preceding  classifications. 


Methods  of  Laying   Conduit   Systems 

-Mr.  W.  1-".  Roberts  at  a  recent  meeting 
of  the  Engineering  Association  of  the 
South,  read  a  paper  on  the  methods  of  lay- 
ing underground  conduits  for  electric  wires. 
Wc  abstract  the  following  from  it : 

"What  kind  of  conduit  should  we  lay?'' 
For  the  benefit  of  tliose  who  have  never 
given  conduit  work  any  thought  I  shall 
briefly  describe  some  of  the  most  prominent 
kinds  of  duct,  many  of  which  have  become 


Single  Tile. 

obsolete.      These   may    be    roughly   divided 
into  three  classes : 

1.  Conduits  of  vegetable  material. 

2.  Conduits  of  metal  material. 

3.  Conduits  of  silicious  material. 
In  the  first  class  there  are; 

(a)  Valentine  creosoted  bo.x. 

(b)  Wyckof?   creosoted   tube  or   pump 
log. 

(c)   Paper  or  fiber  conduit 
In  the  second  class  there  are : 

(a)  Johnston    sectional    cast-iron   con- 
duit. 

(b)  W'rought-iron  pipe  laid  in  hydrau- 
lic cement. 

(c)  Wrought-iron  pipe  laid  in  asphalt 
cement. 

(d")    Cement-lined  wrought-iron  pipe. 
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Creosoted    Wood    Tile. 

(e)  Steel  or  wrought  iron  laid  in  earth. 
In  the  third  class  there  are: 

(a)  Dorsett — a  combination  of  coal  tar. 
pitch,  and  gravel  (one  of  the  oldest ; 
considerable  laid  in  Chicago). 

(b)  Lake  conduit — terra-cotta  sectional 
(principallv  laid  in  Washington, 
D.  C") 

(c)  Cement  and  stone  conduit. 

(d)  Vitrified  clay  conduit,  both  mul- 
tiple and  single  tile. 

Most  of  the  subway  laid  to-day  is  either 
single  or  multiple  clay  duct,  fiber,  or  creo- 
soted wood.  .\ll  of  these  give  good  results, 
and  often  the  preference  is  caused  by  the 
market  price  of  duct  material  and  freight 


from  factory  to  points  of  installation.  There 
are  some  conditions  besides  cost  of  mate- 
rial and  installation  that  should  dictate  the 
kind  of  duct  to  be  laid.  For  instance,  in 
localities  where  much  water  has  to  be  con- 
tended with,  creosoted  wood  duct  is  most 
practical;  in  streets  crowded  with  under- 
ground pipes  and  where  outside  forces  or 
attacks  are  likely  to  be  numerous,  the  single 
clay  tile,  which  is  the  highest  type  of  sec- 
tional  subway,  should  be  laid. 

The  cheapest  form  of  standard  conduit 
is  multiple  tile  laid  similar  to  drain  tile  in 
the  ground  without  special  foundation.  In 
view  of  the  fact  that  the  others  are  better 
and  cheaper,  some  people  still  dare  to  lay 
bare  iron  and  steel  pipe,  disregarding  the 
electrolytic  action  commonly  known  as  elec- 
trolysis. 

The  condurt  being  laid  for  the  Cumber- 
land Telephone  Co.  in  Nashville  by  G.  M. 
Gest  is  single  clay  tile,  mostly  Camp.  Some 
of  it.  and  that  laid  around  the  branch  ex- 
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Multiple  Tile. 

changes,  Hemlock  and  Walnut,  is  McRoy 
tile.  This  tile  is  laid  in  a  matrix  of  cement 
upon  a  foundation  of  at  least  3  in.  of  con- 
crete and  covered  on  the  sides  and  top  with 
concrete  in  a  like  manner.  As  has  been 
said  before,  this  is  considered  the  highest 
type  of  conduit.  Its  flexibility  in  weaving 
around  and  over  pipes  in  congested  districts 
makes  it  the  most  desirable  system,  gener- 
ally speaking.  There  is  also  an  additional 
precaution  against  outside  forces,  such  as 
picks  and  shovels,  made  by  laying  a  creo- 
soted plank  on  top  of  the  concrete  covering 
the  ducts.  Where  there  is  a  good  concrete 
covering  over  ducts.  I  doubt  if  the  expense 
of  creosoted  plank  is  compensated  by  the 
good  it  does. 

The  telephone  company  recently  complet- 
ed in  Evansville.  Ind..  an  underground  sys- 
tem built  of  multiple  tile,  with  single  duct 
laterals.  (Multiple  tile  is  considered  by 
some  engineers  as  equal  to  single  tile.)  The 
excavation  is  made  in  the  usual  manner, 
which  is  6  in.  wider  than  the  tile.  This  is 
to  allow  the  concrete  foundation,  which  is 
3  in.  thick,  to  project  on  cither  side  of  the 
duct. 

The  joints  of  multiple  tile  are  made  rigid 


by  the  use  of  dowel  pins,  .^fter  the  ends 
of  the  tile  have  been  fitted  close,  a  narrow 
strip  of  burlap  or  muslin  is  wrapped  around 
over  joints  and  same  covered  with  cement. 
This  class  of  duct  is  sometimes  laid  with- 
out concrete  foundation  and  cover,  and, 
again,  with  an  entire  concrete  encasement, 
according  to  the  condition  of  the  soil,  etc. 

\  new  method  of  laying  multiple  tile, 
which  I  have  not  as  yet  seen  tried,  is  to 
omit  concrete  foundation  and  place  same 
over  the  lop  and  partly  down  the  sides  in 
the  shape  of  the  letter  "U."  The  concrete 
thus  arranged  is  supposed  to  act  as  a  beam 
to  prevent  settling  on  account  of  giving 
way  of  bottom. 

Fiber  conduit  (and  the  one  to  which  I 
am  a  bit  partial)  is  laid  in  several  different 
ways,  according  to  the  ideas  of  the  diflfcr- 
eiit  engineers.  One  method  which  is  being 
tried  by  the  Nashville  Railway  &  Light  Co. 
is  to  set  forms  in  the  excavation  and  place 
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Mandrel. 


the  bottom  end  side  concrete  in  position, 
which  is  to  act  as  a  foundation  and  encase- 
ment, before  the  fiber  is  placed,  the  fiber 
being  separated  both  vertically  and  hori- 
zontally by  thin  strips  of  wood.  The  en- 
tire space  between  side  walls  and  around 
fiber  is  filled  with  cement  grout,  and  the 
top  is  covered  with  concrete. 

Another  method  (and  the  one  generally 
used)  is  to  space  the  duct  from  y,  to  J4  i". 
apart,  and  to  fill  between  same  with  con- 
crete made  of  fine  crushed  stone  and  on 
the  outer  edges  with  a  coarser  concrete  sim- 
ultaneously. Thus  the  whole  structure  is 
built  up  in  layers.  Best  results  are  ob- 
tained in  each  case  by  first  dipping  the 
spigot  end  of  the  fiber  in  hot  jointing  com- 
pound   before    coupling.      Iron   pipe,    when 
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Fibre  Conduit. 

laid  with  concrete  encasement,  is  usually 
spaced  Y2  in.  apart. 

Creosoted  wood  duct  is  generally  laid 
without  any  special  foundation,  and  is 
usually  covered  before  refilling  with  a  cre- 
osoted plank.  The  spigot  ends  should  fit 
tight,  but  not  to  such  an  extent  that  they 
split  when  driven  home.  This  class  of  duct 
has  generally  given  satisfaction,  and  is  rec- 
ommended very  highly  where  there  is  a 
fear  of  trouble  from  future  blasting  or 
where  the  soil  is  so  wet  the  use  of  con- 
crete is  difficult. 

Clay  tile  (both  single  and  multiple),  fiber, 
creosoted  wood,  and  iron  or  steel  pipe  fig- 
ure almost  exclusively  in  the  conduit  world 
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lo-day.  I  here  li;ivc  been,  ami  arc  to-day, 
several  types  still  in  the  experimental  stage. 
1  here  arc  quite  a  variety  of  manholes. 
Iiaiidlioles,  subsidiaries,  or  surface  boxes, 
differing  according  to  the  services  to  be 
rendered.  In  telephone  work  they  are 
.-tandardizcd,  both  as  to  shape  and  size, 
contingent,  of  course,  to  the  surrounding 
underground  obstacles  and  the  number  of 
ducts  entering  same.  Some  engineers  are 
of  the  opinion  that  best  results  in  regard 
to  arrangement  of  cables  can  be  obtained 
with  rectangular  holes,  while  others  prefer 
round  ones.  It  is  my  opinion  that  the  oval 
and  acorn-shaped  holes  meet  the  require- 
ments best  and  are  less  expensive  than 
other  types.  Handholes — or  "surface 
boxes,"  as  they  are  very  frequently  called — 
are  usually  made  very  small,  as  the  name 
would  imply.  Some  companies  classify 
small  manholes  as  handholes. 

The  depth,  or  head  room,  of  an  ideal 
manhole  is  6  .  feet.  Conditions — such  as 
drainage,  etc. — often  necessitate  this  head 
room  being  cut  down.  There  is  apparently 
an  argument  against  making  manholes  so 
deep,  as  most  of  the  work  in  them  is  done 
in  a  sitting  posture,  such  as  splicing  and 
testing  cables.  However,  best  results  are 
usually  obtained  when  working  with  best 
surroundings;  for  in  rodding  or  pulling  in 
cable,  crowded  manholes  add  to  the  cost  of 
such  work. 

The  construction  of  manholes  and  hand- 
holes  is  either  of  brick  and  brick  roofs, 
brick  and  concrete  roofs,  or  concrete  walls 
and  roofs.  We  find  that  in  cities  where 
water,  gas  and  sewer  pipes  are  numerous, 
brick  manholes,  with  reinforced  concrete 
tops,  are  the  most  economical.  We  can 
change  the  shape  and  size  very  easily,  as 
well  as  include  necessary  water  and  gas 
pipes  in  the  brick  walls,  which  is  more  or 
less  expensive  and  difficult  with  concrete 
forms.  Manholes  with  brick  roofs  are 
usually  supported  with  "I"  beams  and  angle 
irons,  while  some  are  supported  with  old 
railroad  irons.  Concrete  roofs  or  covers 
for  manholes  are  reinforced  in  many  dif- 
ferent ways.  Some  companies  use  the  reg- 
ular steel  bars ;  others,  steel  strand  and 
woven  wire. 

The  telephone  company  is  using  in  Nash- 
ville old  43^-in.  railroad  rails.  In  some  in- 
stances the  duct  is  laid  flush  w-ith  the  in- 
side of  manhole  walls,  and  in  many  cases 
it  is  recessed  in  the  walls,  the  brick  being 
cobbled  and  plastered  with  cement  in  order 
to  give  a  rounded  surface  for  the  cables  to 
turn  against.  This  round  surface  is  also 
obtained  by  the  use  of  round-nose  brick. 

I  have  given  you  a  brief  outline  of  con- 
duit work  in  general,  and  now  will  take 
up  some  features  of  the  Nashville  system. 
The  remainder  of  my  remarks  may  seem 
somewhat  disconnected,  for  I  will  try  to 
answer  some  of  the  questions  asked  by 
many  during  the  progress  of  the  work. 

The  first  is  the  mandrel.  This  consists 
of  two  round  pieces  of  wood,  each  2  ft. 
|onc,  whose  diameter  is  Vj  in.  smaller  than 


the  conduit.  These  blocks  arc  coupled  to- 
gether, as  you  sec  by  the  one  1  hold  in  my 
hand.  On  the  end  of  the  front  block  is  a 
handle  made  to  draw  it  forward,  and  on 
the  back  ends  rubber  washers.  The  man- 
drel, with  washers,  is  drawn  through  the 
tile  to  ciit  out  the  cement  that  gets  in  while 
jointing  the  tile.  After  the  conduit  is  fui- 
ished,  it  is  tested  by  drawing  through  it  a 
hard  wooden  mandrel,  fitting  the  tile  rea- 
sonably close. 

"How  are  the  wires  put  in?"  Under- 
ground wires,  of  both  telephone  and  tele- 
graph, are  placed  in  lead-covered  cables, 
containing  from  200  to  600  pairs  of  con- 
ductors. The  rope  used  to  draw  cable  into 
the  conduit  is  threaded  through  by  means 
of  jointed  rods  similar  to  those  used  for 
clearing  sewers.  These  are  shoved  from 
one  manhole  to  another.  The  cable  reel  is 
placed  over  one  manhole,  and  a  capstan, 
or  windlass,  with  the  necessary  pulleys  and 
graces,  at  the  next  adjoining  manhole. 
Cables  are  sometimes  drawn  in  with  an 
electric  motor,  gasoline  engine,  and  with  a 
team  of  horses.  The  dififerciit  sections  are 
tested  out  and  connected  together  by  ex- 
pert men  in  their  particular  line. 

"In  wliat  way  will  you  get  the  wires  to 
the  subscribers?''  In  many  instances  by 
running  laterals  from  the  manholes  to  the 
cellars  of  office  buildings  and  by  running 
pipes  up  the  walls  and  distributing  the 
cable  in  pairs  along  the  windows  and  cor- 
nices. 

"Can  a  leak  be  repaired  between  man- 
holes?" Yes,  by  substituting  a  new  piece 
of  cable  the  length  of  the  block  or  section. 

"Why  are  they  placing  the  concrete  par- 
tition between  the  two  companies?"  To 
separate  the  high  potential  from  the  low- 
potential  and  to  insure  against  induction  as 
far  as  possible  under  the  existing  condi- 
tions. 

"Doesn't  the  water  get  into  your  man- 
holes and  conduits?"  It  certainly  does;  and 
where  drainage  is  possible  and  can  be  ob- 
tained at  reasonable  cost,  it  is  provided. 
.  "What's  the  necessity  of  so  many  man- 
holes? It  looks  like  one  at  each  corner,  to 
be  used  by  '  all  companies,  would  be 
enough."  Such  a  proposition  is  imprac- 
ticable, for  many  reasons.  It  would  be 
dangerous  for  any  one  not  familiar  with 
the  power  companies'  wires  to  enter  a  man- 
hole containing  same.  It  would  also  be 
very  difficult  to  arrange  the  network  of 
cables  so  that  they  would  be  available  for 
tests  and  repairs  if  all  were  in  the  same 
hole. 


The  Potable  Water  Commission  of  the 
City  of  Mexico  is  having  constructed  three 
circular  reservoirs,  100  meters  in  diame- 
ter. The  reinforcement  required  for  the 
construction  of  these  reservoirs  is  being 
furnished  by  the  Expanded  Metal  &  Cor- 
rugated Bar  Co.,  of  St.  Louis,  Mo.,  an  or- 
der for  2,600  tons  of  corrugated  bars  hav- 
ing been  placed  with  the  company. 


Building  Operations  in  Leading  Cities 

of  the  United  States  in  1905 

and   1906. 

Some  interesting  statistics  on  building 
operations  in  the  leading  cities  of  this  coun- 
try are  given  in  a  bulletin  on  the  clay 
working  industries  in  the  United  States  in 
1906,  recently  issued  by  the  U.  S.  Geologi- 
cal Survey,  and  the  matter  in  this  article 
has  been  taken  from  that  bulletin.  Statis- 
tics were  obtained  from  49  cities  and  it  was 
found  that  while  the  number  of  permits 
issued  decreased  from  185,806  in  igos  to 
i8o,S74  in  1906,  a  loss  of  5,232  or  281  per 
cent,  the  cost  of  the  buildings  erected  un- 
der these  permits  increased  $34,090,096  or 
5.29  per  cent.  In  this  connection  it  is  in- 
teresting to  note  that  the  increase  in  cost 
of  buildings  erected  in  1905  over  those 
erected  1904  was  $175,960,866. 

The  building  operations  in  the  leading 
cities  of  the  United  States  in  1905  and  1906 
are  shown  in  Table  l.  In  some  instances 
more  than  one  building  is  erected  under 
the  same  permit;  the  cost  given  in  the  ta- 
ble is  that  of  the  building  or  buildings 
erected. 

It  will  be  noted  that  17  cities  showed  a 
decrease  in  the  cost  of  the  buildings  erect- 
ed, the  largest  decrease  being  in  the  case 
of  New  York.  There  appears  to  be  no 
general  reason  for  the  decrease  in  the  cost 
of  the  buildings  in  these  cities,  some  of 
the  causes  being  local  strikes,  high  cost  of 
labor  and  materials,  high  rates  for  money 
and  over-production  of  buildings  in  1905. 

San  Francisco  as  was  to  be  expected  in 
view  of  the  destruction  caused  by  the  earth- 
quake and  fire  of  .\pril  18-20,  1906,  had  the 
greatest  increase.  The  figures  for  this 
city  from  May  19  to  Dec.  31  show  that 
permits  were  issued  to  erect  buildings  to 
cost  $34,927,396,  an  increase  of  $16,658,643 
over   1905. 

Although  unavoidable  delays  retarded 
building  operations  so  that  comparatively 
little  progress  was  made  until  the  fall,  this 
is  a  remarkable  show-ing  and  is  a  great 
credit  to  the  city. 

Where  normal  conditions  prevailed,  Bos- 
ton show-ed  the  largest  actual  increase,  $510.- 
699.994.  while  Kansas  City.  Kan.,  showed 
the  largest  proportional  gain,  209.07  per 
cent. 

On  the  basis  of  one  building  to  a  permit, 
which  is  generally  the  case,  the  average 
cost  for  each  building  in  1906  was  $3,758; 
in  1905  it  wa?  $3,469;  in  1904.  $3,337;  and 
in  1903.  $3,066.  The  average  cost  per  per- 
mit in  the  leading  cities  was  as  follows: 
New  York.  $18,076;  Brooklyn,  $3,951;  Chi- 
cago, $6,o8t;  Philadelphia,  $2,278;  San 
Francisco,  $6,143;  St.  Louis,  $3,331;  Bos- 
ton, $6,931;  Los  Angeles,  $1,977;  Pittsburg, 
$4,112;  Detroit,  $3,234. 

Statistics  were  also  obtained  from  35 
leading  cities  on  the  value  and  number  of 
the  brick  and  stone  or  fireproof  buildings 
erected  as  compared  with  wood  buildings. 
The  number  and  value  of  these  buildings 
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erected    in   35   cities   in    1906   were   as    fol- 
lows : 


Table  1.    Building  operations  in  tub  leading  cities  of  the  United  States  in  1905  and  1906. 


1905. 


Brick  and  stone. 

Wood. 

Niun- 

Num- 

berof 

Value. 

ber  of 

Value. 

per- 

per- 

mits. 

• 

mits. 

Altanta.  Ga 

134 »  2,189,327 

1,336$  2.167,921 

Boston,  Mass 

479 

14,255,431 

1,156 

5.855.231 

Brooklyn.  N.  Y.... 

5,802 

55.586.860 

2.782 

9.479.465 

Chicago.  Ill 

5,967 

58  ,238  .393 

4.674 

6.470.932 

Cincinnati.  Ohio..  . 

503 

4  .691  .400 

748 

1,617,290 

Cleveland.  Ohio.  .  . 

694 

6  .694  .580 

3.582 

4,953,193 

Columbus.  Ohio. .  . 

594 

2,193.075 

1.125 

1 ,687  ,300 

Dayton.  Ohio 

126 

1,319,080 

910 

1 ,411 ,870 

Grand  Rapids. Mi'h 

73 

698 .681 

763 

1,175,424 

Hartford,  Conn. . . . 

127 

2.748,900 

136 

637,800 

Indianapolis,  Ind. . 

721 

1 ,9M  ,594 

1.903 

3.030.592 

Kansas  City.  Mo. . . 

413 

5,»H.000 

1.621 

3.783.710 

Los  Angeles,  Cal.. . 

273 

6.489.367 

6,5&4 

10.536.473 

Louisville,  Ky 

201 

2.877,015 

1.415 

1 .566  .530 

Lowell.  Mass 

12 

304,109 

164 

421,155 

Memphis.  Tenn. . . . 

IM 

2.193,458 

1.373 

1 ,782  .214 

Milwaukee.  Wis... 

179 

3  .532  .328 

1,633 

4.433.820 

Nash\'ille,  Tenn.  .  . 

2,19 

2.056.750 

458 

484.579 

Newark,  N.J.  .  . 

l.W 

5.067.445 

1  .791 

4 .740 .929 

New  Haven,  Conn 

87 

1 ,571 ,600 

257 

1,183,100 

New  York.  N.  Y  .  . 

2,588 

129,927,135 

1.279 

5,673,110 

Omaha,  Nebr 

157 

2.614,400 

712 

1,493.560 

Philadelphia.  Pa  .  . 

10,987 

33.034,770 

67 

123,450 

Providence,  R.  I.  . 

53 

1.187,400 

719 

1 ,979  ,400 

Reading,  Pa 

881 

1 .631 ,245 

Richmond.  Va .  .  .  . 

293 

1  .M9  .576 

337 

333,207 

Rochester,  N.  Y. .  . 

159 

2,414,739 

779 

3,031.702 

St.  Louis,  Mo 

2. MO 

27,223,7M 

3.956 

993.332 

San  Francisco,  Cal. 

599 

16.374,092 

3.258 

14,458,894 

Scranton,  Pa 

60 

538,015 

518 

1.197,800 

Seattle,  Wash 

81 

5.001,150 

3.170 

4,751,329 

Syracuse.  N.  Y.    .  . 

81 

1 .5M  ,959 

511 

1.360.737 

Toledo.  Ohio 

110 

1 ,629 ,997 

1,542 

2  .525  .960 

Washmgton,  D.  C. 

1.349 

9,405,200 

1,181 

1.089.177 

W  orcester,  Mass. .  . 

72 

1,135,295 

394 

1 .067  105 

Total 

37.066 

415,438,100,52,814 

107.498.291 

It  will  be  noted  that  of  the  total  number 
of  permits  or  buildings  37.066,  or  41.24  per 
cent,  were  brick  or  stone  buildings,  and 
52,814  or  58.76  per  cent  were  wooden  build- 
ings. The  total  value  of  the  new  buildings 
in  the  cities  in  the  above  table  was  $522,- 
936,391-  Of  this  $415438,100  or  7944  per 
cent  represented  buildings  of  stone,  brick 
or  other  so-called  fireproof  material,  and 
$107428,291,  or  20.56  per  cent  represented 
wooden  buildings.  The  number  of  wooden 
buildings  even  in  these  large  cities  is  con- 
siderably greater  (42.49  per  cent)  than  the 
number  of  fireproof  buildings,  but  the  value 
of  the  wooden  buildings  was  only  a  little 
more  than  one-fourth  of  that  of  the  fire- 
proof buildings.  The  average  value  of  each 
of  the  fireproof  buildings  was  $11,208, 
while  the  wooden  buildings  averaged  only 
$2,035. 

New  York  leads  in  the  value  of  its  fire- 
proof buildings,  the  average  value  per 
building  being  $50,204.  There  were  no 
•vooden  buildings  erected  in  the  borough 
of  Manhattan,  but  in  the  Bronx  1,279  were 
erected  in  1906,  with  an  average  value  of 
$4,436.  Chicago  was  second  in  value  of 
fireproof  buildings,  though  the  average 
value  per  building  was  but  $9,760,  and 
Brooklyn  was  third,  with  an  average  value 
of  $9,581.  Philadelphia  reported  the  larg- 
est number  of  brick  buildings.  10,987,  of  an 
average  value  of  $3,007.  In  St.  Louis  the 
average  value  of  fireproof  buildings  was 
$10,312. 

In  wooden  buildings  San  Francisco  re- 
ported the  largest  outlay,  $14,458,894.  an 
average  of  $4,438  per  building,  while  Los 
.•\ngeles  reported  the  largest  number  of 
wooden  buildings,  6,564,  an  average  of  $1,- 


City. 


Allegheny.  Pa 

Atlanta,  Ga 

Baltimore,  Md. .  . 
Boston.  Mass.. .  . 

Brooklyn,  N.  Y 

Buffalo.  N.  Y 

Cambridge,  Mass 

Chicago,  111 

Cincinnati,  Ohio. , .  , 

Cleveland,  Ohio 

Columbus,  Ohio 

Dayton,  Ohio 

Denver.  Colo 

Detroit,  Mich 

Fall  River,  Mass. .  .  . 
Grand  Rapids,  Mich 

Hartford,  Conn 

Indianapolis.  Ind.  .  . 
Jersey  City,  N.^J. . . . 
Kansas  City.  Kas. . . 
Kansas  City,  Mo. .  . . 

Los  Angeles,  Cal 

Louis\-ille.  Ky 

Lowell,  Mass 

Memphis,  Tenn 

Milwaukee,  Wis 

Minneaoplis,  Minn.  . 

Nashville,  Tenn 

Newark,  N.  J 

New  Haven,  Conn  . 
New  Orleans,  La.. .  . 
New  York,  N.  Y.... 

Omaha,  Nebr 

Philadelphia,  Pa 

Pittsburg,  Pa 

Pro\'idence,  R.  I. .  .  . 

Reading,  Pa 

Richmond,  Va 

Rochester,  N.  Y 

St.  Joseph,  Mo 

St.  Louis,  Mo 

St.  Paul,  Minn 

San  Francisco,  Cal .  . 

Scranton.  Pa 

Seattle.  Wash 

Syracuse,  N.  Y 

Toledo,  Ohio 

Washington,  D,  C. . . 
Worcester,  Mass. .  .  . 

Total 


Number 
of  per- 
mits or 
build- 
ings. 


816 
3.499 
2.976 
2,249 
19,679 
2,886 

470 
16.150 
3,307 
4,976 
2,133 
1,176 
2,455 
4,021 

291 
1,486 

664 
4.041 
1.352 

818 
4,437 
9.543 
2,255 

251 
2.882 
4.166 
4.825 
5.636 
2.379 

467 
1,970 
10.043 

885 
15.933 
4,273 
1.358 
1,548 

451 
1.707 

877 
8,285 
1,657 
5,420 
1,144 
7,677 

837 
1.139 
7.577 

739 


1906. 


Cost  of 
buildings. 


185.806 


t  2,412,570 
3,312,931 

16.638.200 

12 .364 .747 

73,017.706 
7  .401 ,006 
1 .659 .875 

65 .000 .000 
9.709,450 
9.777.145 
5.107.400 
2.350.000 
6  ..374  .537 

10.462,100 
SS5.625 
2.145.265 
3 .076 ,092 
7,225.325 
3 ,330 .522 
1,172,093 

10,917.024 

15 ,382 .057 
4  ,506 ,382 
878,090 
3.554.883 
9 .806 .729 
8.905,205 
2.609,889 

10.214.615 
2.143.240 
4  .070 .077 
17S  ,032 .527 
4  .387  .464 

34.416.745 

17.159.443 
4  .562  .950 
2,791.065 
1 ,501 ,000 
5 ,676 ,624 
670.195- 

23 .434  ,734 
8 .536 ,345 

18 ,268 ,753 
2  ,212  .929 
6 .704  ,784 
2 .275 ,610 
3.087.142 

12,308,943 
2.182,840 


Number 
of  per- 
mits or 
build- 
ings. 


713 
3.741 
2,826 
3,328 
18,083 
2.867 

457 
10.641 
2.130 
7,553 
2,025 
1.223 
2,461 
4.105 

275 
1.250 

652 
3.825 
1,503 

541 
3.993 
9,358 
2,916 

353 
2,549 
3,782 
4,724 
5,124 
1,946 

687 

"8'.573' 
1,093 
17 ,872 
3,738 
1,350 
1,347 
740 
1,373 


2,813 
5,686 
1,097 
7,194 
1,057 
1.759 
8.453 
912 


Cost  of 
buildings. 


Gain  (+)  or 

loss  (— )  in 

1906. 


$2,080,634 
5,156,149 

12 ,619 ,970 

23.064,741 

71.442,148 
8 ,686 ,030 
1.458,105 

m  .709  ,325 
7  .065  .746 

12 ,972 ,974 
4.006,175 
2.898.380 
7,000,996 

13.275,250 
939.325 
2,181.307 
3.732.915 
5.530.998 
4 .334 .244 
3,622.670 

10,765,480 

18 ,502 .446 
5.116.917 
901 .745 
4.346.767 
9.713,284 
9.466.150 
2,840,212 

10.411,328 
3.01s  .890 
5.098,773 
154  ,964 .655 
4  .273 .050 

40,711.510 

15,370.047 
3 .983 .300 
1.645.135 
2  .504  .895 
6  .175  .478 
1 .052 .746 

29 .938 .693 
9 .537 .449 

34 .927 .396 
2 .174 .075 

11.875.397 
3.313.261 
4  .6%  .058 

11.668.347 
2  ,939  ,403 


-  i  331 ,936 
+  1,834,218 

-  4,018,230 
+ 10 ,699  ,944 

-  1,575.558 
-I-  1,285,024 

-  201 ,770 

-  290,675 

-  2,643,704 
+  3,195,829 

-  1,101,225 
+  548,380 
+  626 ,459 
-I-  2,813,150 
+  53 .700 
+  36.042 
-I-  656 .823 

-  1,694.327 
-i-  1,003,722 
+  2.450.577 

-  151.544 
+  3.120,389 
^  610.355 
+  23.655 
-r  791 .884 

93 .445 

+  560 .945 

+  230.323 

+  196,713 

+  875 ,650 

-I-  1,028,696 
-23,067,872 

-  114,414 
+  6.294,765 

-  1,789,396 

-  579 ,650 

-  1,145,930 
+  1,003,895 
+  498,854 
+  382,551 
-I-  6,503,959 
-I-  1 .001 ,104 
+  16,658,643 

38.854 

+  5,170,613 

+  1,037,651 

+  1,608,916 

-  640 ,596 
+  756 ,563 


Percent- 
age of 
gain  or 
loss  in 
1906. 


15.95 
55.63 
24.15 
86  S3 
2.15 
17.36 
12.15 
.44 
27.22 
32.68 
21.56 
23.33 


-I-  26.88 
+  6.06 
+  1.68 
+  21  35 

-  23  44 
+  30  13 
+  209  07 

-  I  38 
+  20.28 
+  13  54 
+  2.69 
+  22.27 

.95 
+  6.29 
+  8.82 
+  1.92 
+  40.85 
+  25.27 

-  12.95 

-  2  60 
+  18.28 

-  10.42 

-  12  70 

-  41.05 
66.88 

8.78 
57.08 
27.74 
11.72 
91.18 

1  75 
77  11 
45.59 
52  12 

5  20 
34.65 


644,620,873       180,574       678,710,969     +34,090,096      +    5.29 


605  per  building.  The  wooden  buildings 
erected  in  1906  in  Brooklyn  were  valued 
at  $9,479,465,  an  average  of  $3407  each,  and 
Chicago  erected  wooden  buildings  at  a  cost 
of  $6470,932.  Reading,  Pa.,  is  the  only 
city  in  the  above  list  reporting  no  wooden 
buildings  erected  during  this  year,  there 
being  a  city  ordinance  prohibiting  the  erec- 
tion of  buildings  of  that  type. 


Data  on  Street  Cleaning  at  Albany,  N.  Y. 

The  street  cleaning  of  Albany,  X.  V., 
is  effected  by  three  methods :  Machine 
sweeping  of  improved  streets;  hand  clean- 
ing of  cobblestone  streets  and  alleys  and 
hand  cleaning  in  the  business  district.  All 
of  the  work  is  done  by  city  forces,  and  the 
city  owns  the  sweeping  machines  and  street 
sprinklers  and  hiring  necessary  teams  and 
drivers. 

In    the    principal    business    districts    the 

asphalt  pavements  and  granite  cross  walks 

are   kept   cleaned   and   waste   paper   picked 

up  at  a  cost  of  about  $4,100  a  year.     The 

following  regular  gang  is  employed  for  this 

work,  the  wages  being  $1.75  per  day: 

2  men    cleaning    cross-walks $  3.50 

:>  men    cleaning    asphalt 5.25 

2  men  picking  up  waste  paper 3.50 

Total    daily    e.vpense $12.25 

The   cobblestone   pavements,     of     which 


there  is  a  total  area  of  229,229  sq.  yds.,  are 
cleaned  by  hand  hoes  or  broom,  at  the  fol- 
lowing daily  expense : 

1    foreman,    at    $2.35 $  2.35 

10    men,    at    $1.75 17.50 

1    horse    and    driver    for    sorinkler,    at 
$3.50    ." 3.50 

Total      $24.35 

The  pavements  are  cleaned  for  a  period 
of  eight  months  at  a  total  cost  of  about 
$4,800, 

The  principal  part  of  the  street  cleaning 
work  is  effected  by  machine  sweeping,  the 
areas  and  kinds  of  pavement  covered  being 
as  follows: 

Sq.  Yds. 

Granite    block   pavements 560,623 

Vitrified    brick    pavement 458.733 

.Sheet   asphalt    173,094 

Asphalt   block    14.500 

Total    1.206,950 

This  area  is  swept  twice  a  week  during 
eight  months  of  the  year,  or  from  about 
.\pril  I  to  December  I.  The  force  engaged 
in  machine  sweeping  consists  of  four  gangs, 
each  tinder  a  foreman,  and  made  up  of  one 
street  sprinkler,  two  machine  sweepers  and 
12  men.  Each  gang  has  its  regular  district 
to  cover  day  or  night  as  the  case  may  be. 

The  sweeping  is  done  in  the  usual  man- 
ner, the  pavements  first  being  lightly  sprin- 
kled with  water  to  lay  the  dust  and  then 
swept '  with   the    machines,   the    dirt   being 
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imshed  by  llic  later  from  tlio  center  of  tlic 
street  to  each  of  the  gutters.  The  men 
llien  sweep  the  dirt  into  piles  along  the 
gutters  at  intervals  of  abont  25  ft.  Machine 
cleaning  in  the  business  district  is  done 
only  at  night. 

'Ihc  daily  labor  cost  of  collecting  the 
ilirt  in  piles  is  as   follows : 

S  toiiiiis     and     drivers     fin-     .s\vcc|)inK 

iimcliliies.    at    (5 |J0.0O 

4   I  en  1118    and    drivers    for    sprinklers, 

at    $.">     20.00 

■I  foremen,   at    $2.35 9.40 

4S  men,   at   $l.T.'i 84.00 

Total   dail.v   labor  cost $153.40 

The  above  force  is  employed  about  eight 
months,  the  total  yearly  expense  for  labor 
being  about  $32,000.  The  cost  of  repairs 
to  sweeping  machines  and  sprinklers,  cost 
of  new  brooms  and  refitting  old  brooms 
and  other  incidentals  amounts  to  about  $4,- 
000  per  year,  making  a  total  cost  for  sweep- 
ing the  dirt  into  piles  anioimt  to  about 
$36,000.  .-Xs  the  total  amount  of  pavejiient 
swept  over  each  amounts  to  about  85,000.- 
000  sq.  yds.  the  cost  of  sweeping  the  dirt 
into  piles  is  about  42  cts.  per  1,000  sq.  yds. 
This  does  not  include  the  cost  of  shovel- 
ing the  dirt  from  the  piles  into  wagons  and 
conveying   it    to    dumps    or     other     places 


Compacting  Earth  for  Subgrades  of 
Roads  and  Pavements  and  for 
Reservoir  Embankments 
with  a  Tamping 
RoUer. 
W'c  ilhihtrate  hcrcuitli  a  traction  engine 
drawing  a  train  of  live  Petrolithic  rolling 
tampers,  or  tamping  rollers.  This  type  of 
roller  differs  from  all  smooth  or  grooved 
rollers,  not  only  in  appearance,  but  in  the 
method  of  its  operation  and  in  the  result•^ 
secured.  It  resembles  in  action  the  com- 
pacting of  earth  by  the  pounding  of  the 
feet  of  animals,  which  had  long  been  known 
to  be  the  most  effective  way  of  compacting 
reservoir  embankments.  The  face  of  each 
roller  is  studded  with  numerous  "iron  feet" 
which  do  the  tamping.  In  road  or  street 
work,  the  subgrade  to  be  compacted  is  first 
loosened  with  a  plow  to  a  depth  of  about 
6  ins.  When  the  rolling  tamper  is  "drawn 
over  this  loosened  earth,  its  iron  feet  sink 
into  it  nearly  to  their  full  length,  and  thus 
begin  the  process  of  compacting  the  earth 
at  the  bottom.  Successive  trips  of  the  roller 
over  the  earth  result  finally  in  a  mass  so 
thoroughly  compacted  that  the  "iron   feet" 


automatically.  In  fact  they  pull  themselves 
free  of  the  material,  just  as  an  animal  pulls 
its  feet  out  of  the  mud.  This  makes  it 
possible  to  roll  a  clayey  embankment  with 
the  rolling  tamper  shortly  after  a  heavy 
raih,  which  is  impossible  with  a  grooved 
roller  or  a  smooth  roller'  of  any  kind. 
Hence  the  work  is  not  delayed  by  rainy 
weather  because  of  any  inability  to  roll 
the  earth. 

In  making  foundations  for  roads  and 
slrccls  it  has  been  the  custom  in  the  past 
to  increase  the  thickness  of  the  foundation 
wherever  the  natural  earth  is  soft,  in  or- 
der to  distribute  the  concentrated  wheel 
loads  over  larger  areas  of  subsoil.  On 
some  soils  a  concrete  or  macadam  founda- 
tion only  4'  ins.  thick  is  ample  to  support 
the  heaviest  wheel  load.  On  other  soils  an 
8-in.  foundation  is  none  too  thick.  But 
there  is  no  soil  that  can  not  be  compacted 
to  such  cjensity  with  the  rolling  tamper 
that  it  will  be  far  denser  than  the  most 
compact  natural  soil.  To  prove  this,  a  clay 
soil,  weighing  90  lbs.  per  cu.  ft.  in  its 
natural  state  in  place,  was  plowed  up  and 
rolled  with  rolling  tampers  until  their 
"feet"    walked    on    top    of    the    coiripacted 


Traction    Engine    Drawing  Train    of  Tamping    Rollers. 


where  it  is  used  for  filling.  This  work  is 
done  by  contract,  the  price  for  1907  being 
$11,500.  There  are  eight  public  dumps  in 
various  parts  of  the  city  which  receive 
street  dirt,  ashes  and  other  refuse,  and  are 
leveled  off  and  cared  for  by  9  men  at  an 
expense  of  $15.75  per  day,  or  about  $5,000 
per  year. 

In  explanation  of  the  rather  high  cost  of" 
cleaning  the  paved  streets  it  may  be  stated 
that  a  great  many  of  the  streets  of  Al- 
iiany  have  very  steep  grades.  The  large 
amount  of  granite  block  pavement  also 
added  to  the  cost. 


In  connection  with  the  hydro-electric 
scheme  on  the  Thelum  river  in  Kashmir, 
ill  northwest  India,  now  nearing  comple- 
tion, it  is  interesting  to  note  that  con- 
tracts for  the  entire  hydraulic  and  electrical 
equipment  were  placed  with  firms  in  the 
United  States.  The  conditions  under  which 
the  plant  was  installed  are  somewhat  out 
of  the  ordinary  as  the  specifications  stipu- 
lated that  no  single  piece  of  machinery 
should  weigh  more  than  4  tons  when  pack- 
ed, for  the  reason  that  there  is  200  miles 
of  road  transportation,  incKiding  a  lift  over 
a  range  of  mountains  8,000  ft.  high. 


no  longer  sink  into  it.  but  ride  on  lop  as 
shown  in  the  photograph.  The  ordinary 
smooth  roller  compacts  the  earth  in  a 
wholly  different  manner  by  starting  its  com- 
pression from  the  top  downward.  Hence 
the  top  of  a  thin  layer  of  loose  earth  may 
be  well  compressed  by  a  smooth  roller, 
while  the  bottom  of  the  layer  is  very  poor- 
ly compressed.  Realizing  this  defect  of 
smooth  rollers,  inventors  produced  grooved 
rollers,  which  are  really  a  series  of  smooth 
rollers  on  the  same  axle,  the  rollers  having 
different  diameters.  In  so  far  as  this  re- 
sulted in  concentrating  the  weight  of  the 
roller  on  a  smaller  area  of  earth,  this  was 
an  improvement  over  the  smooth  roller, 
but  the  method  of  compressing  the  earth 
from  the  top  dowmuard  remained  un- 
changed, and  a  satisfactory  compression 
could  only  be  secured  by  long  continued 
rolling  over  very  thin  layers  of  earth, 
lucn  then,  soft  spots  were  not  always  dis- 
covered, due  to  the  bridging  of  them  by 
the  roller.  In  wet  clay,  moreover,  a  grooved 
roller  acts  just  as  a  smooth  roller  does, 
and  frequently  picks  up  great  rolls  of  clay 
which  stick  to  the  surface  of  the  roller. 

The  tamping  roller  can  be  worked  in  wet 
clay,  and   its  "iron    feet"  clean  themselves 


surface.     Then  a  ciibica!   block  of  this  soil 

2  ft.  square  and  6  ins.  thick  was  dug  up 
and  weighed.  Its  weight  was  found  to  be 
115  lbs.  per  cu.  ft.,  as  compared  with  90 
lbs.  before  rolling.  By  mixing  some  gravel 
with  the  plowed  clay,  and  rolling,  a  weight 
of  125  lbs.  per  cu.  ft.  was  easily  secured. 

The  moral  of  this  is  clear.  Instead  of 
specifying  a  thickness  of  6  or  8  ins.  or  more 
of  concrete  or  macadam,  an  engineer  should 
specify  plowing  and  compacting  of  the  sub- 
grade  to  such  a  degree  of  hardness  that  a 

3  or  4-in.  layer  of  concrete  or  macadam 
will  serve  on  the  compacted  subgrade  as 
well  as  a  6  or  8-in.  layer  serves  on  the 
ordinary  subgrade.  Where  the  natural  sub- 
grade  is  sand,  it  is  advisable  to  haul  in 
some  loam  or  clay  to  mix  in  with  it  by 
means  of  farm  cultivators  before  compact- 
ing with  the  rolling  tamper. 

The  rollers  shov.n  in  the  photograph  are 
made  by  the  Petrolithic  Pavement  Co.,  232 
Pacific  Electric  Bldg.,  Los  Angeles,  Calif. 


The  first  electric  current  from  the  power 
house  of  the  Sanitary  District  of  Chicago, 
at  Lock-port,  III.,  was  transmitted  to  Chi- 
cago on  Nov.  27.  The  development  of  the 
water  power  cost  about  $4,000,000. 


December  4,  190^. 

Methods   and   Costs;  Some   Old,  Some 
New. 

Data  on  Street  Sprinkling  at  Wash- 
ington, D.  C. — About  40  miles  of  streets 
and  rnads  in  the  Distriet  of  Columbia 
are  sprinkled  each  day  upon  which 
weather  conditions  were  such  as  to  ren- 
der it  necessary.  The  District  owns  its 
own  sprinklers  and  teams  and  hires  the 
drivers.  In  all  19  sprinklers  are  used, 
four  on  the  heavily  traveled  car-track 
paved  streets,  and  15  on  macadam  and 
dirt  streets  or  roads.  Each  sprinkler  is 
required  to  cover  two  miles  of  territory 
from  8  a.  m.,  to  5  p.  m.,  at  least  three 
times  each  day.  The  sprinklers  are  2- 
horse  wagons,  and  have  a  capacity  of 
450  gallons  each.  On  the  average,  it 
is  necessary  to  fill  the  tanks  about  every 
3'-2  squares,  or  a  distance  in  one  direc- 
tion of  1,750  ft.  The  dimension  of  the 
spray  nozzle  on  the  inside  is  4;<;  ins.  in 
diameter,  and  the  holes  through  which 
the  water  flows  vary  from  2/32  ins.  to 
4  32  ins.  and  cover  a  diameter  of  2!/^ 
ins.  The  water  is  supplied  free  of  charge, 
and  drivers  are  paid  $1.75  per  day,  in 
addition  to  which  it  is  estimated  that  the 
cost  of  maintaining  the  horses,  repairs, 
etc.,  is  about  $1.25  per  day,  or  a  total 
of  $3.00  for  each  day  per  wagon  for 
each  day  upon  which  work  is  performed. 
.As  the  average  width  of  macadam, 
gravel,  and  dirt  streets  and  roads  is  32 
ft.  it  will  be  seen  that  450  gallons  of  water 
covered  an  area  of  .about  6.222  sq.  yds. 
The  cost  of  the  sprinkling  for  the  fiscal 
year  ending  June  30.  1907.  was  as  fol- 
lov.'s; 

Drivers    $  4,621.27 

Forage,   pro   rata 4.863.77 

Horseshoes  and  jiails,  pro  rata  218.55 
Incidental  expenses,  pro  rata..  419.13 
Miscellaneous     expenses,     pro 

rata    830.46 

Wages   of   extra   laborers 1,289.13 

Total   $12,242.31 

The  total  number  of  days  worked  was 
195. 

The  cost  of  maintaining  and  operat- 
ing each  sprinkler  for  the  fiscal  year 
was  about  $644.33.  On  the  basis  that  40 
miles  of  street  of  an  average  width  of 
32  ft.  were  sprinkled  three  times  each  day, 
the  cost  per  1,000  sq.  yds.  for  sprinkling 
would  be  about  .028  cts.  Data  on  the  cost 
of  street  cleaning  at  Washington  was 
given  on  p.  306  of  our  issue  of  Nov.  27, 
the  machines  used  for  sweeping  being 
those  manufactured  by  J.  S.  Barron,  Xew 
York.  For  the  information  in  this  article 
we  are  indebted  to  the  last  annual  report 
of  John  T.  Twohey,  superintendent  of 
street  cleaning  department.  District  of 
Columbia,  and  to  additional  data  that  he 
has  furnished  us. 
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arches  and  for  girder  and  column  cover- 
ings at  the  U.  S.  Government  printing 
office,  completed  in  1903,  at  Washing- 
ton, D.  C.  In  connection  with  the  floor 
arches  a  very  heavy  skewback  having 
projecting  flanges  l'/^  ins.  thick  was  de- 
signed. The  protecting  flanges  were 
very  heavy  and  strong,  and  meet,  with 
a  small  mortar  joint,  under  the  beam. 
The  lower  flanges  or  girders  were  cov- 
ered with  shoes  of  the  ordinary  form, 
meeting  under  the  girder.  They  were, 
however,  much  heavier  than  ordinarily 
used,  being  solid  and  2H  ins.  thick. 
They  were  filled  with  mortar  and 
squeezed  on,  so  as  to  have  a  solid  bear- 
ing, and  were  then  wrapped  all  around 
with  wire  lathing  and  plastered  with 
Portland  cement  mortar.  On  top  of  the 
shoes,  on  either  side  of  the  girder,  was 
built  a  4-in.  terra  cotta  brick  wall,  the 
wire  lathing  being  applied  before  the  4 
ins.  walls  were  built.  The  4  ins.  walls 
on  the  sides  of  the  girder  were  carried 
to  the  top  flange  before  the  floor  arches 
were  built.  The  latter  were  then  built, 
abutting  at  their  ends  against  the  upper 
part  of  the  4-in.  walls,  thus  bracing  them 
securely  in  position.  The  columns  were 
covered  with  4-ins.  of  porous  terra  cotta 
brick  work  built  around  them.  The  in- 
side of  the  columir  and  all  space  be- 
tween it  and  the  fire  proofing  were  filled 
solid  with  Portland  cement  concrete. 
The  work  was  done  by  contract,  the 
following  data  being  obtained  by  keep- 
ing records  of  the  contractors'  work: 

From  time  required  to  set,  it  was  de- 
termined that  the  girder  shoes  on  the 
various  girders  were  equivalent  to  about 
8.5  bricks  per  linear  foot.  This  was  a 
little  high  for  beams  smaller  than  20  ins., 
but  it  was  compensated  for  by  increased 
cost  of  changing  scaffolds,  centers,  etc., 
for  the  smaller  girders.  The  figures  of 
cost  do  not  allow  for  power  for  hoist- 
ing, furnished  by  the  U.  S.,  nor  for  con- 
tractor's general  expense. 
Girder    Coverings    of    33-in.,    30-in.    and 

24-in.    Girders: 

Total  labor  cost: 

Per  1,000  bricks  $12.80 

Per   linear  foot  of  covering 524 

Materials,  exclusive  of  the  terra  cotta 
and  wire  netting; 

Per  1,000  bricks 85 

Per  linear  fot  of  covering 162 

Average  day's  work,  per  man 
bricks   564 

Number  of  bricks  per  barrel  of 
cement   546 


3^3 

Per  linear  foot  of  covering 093 

Average  day's     work     per     man 

bricks    564 

Average  number    of     bricks     per 

barrel    of    cement 615 

Column   Coverings. 

Labor   cost: 

Per    1,000    bricks $12.80 

Per  linear  foot  of  covering 46 

.\vcrage     day's     work     per     man 

bricks    564 

.\verage     number     of     bricks     per 

barrel    of    cement 545 

In  the  one  linear  foot  of  beam  cover- 
ing (skewbacks)  was  taken  as  equiva- 
lent to  5.5  bricks  in  time  and  labor,  data 
on  the  work  being  as  follows; 
Total  labor,  per  1,000  bricks. ..  .$10.64 
Total  labor  per  sq.  ft.  of  floor. . .  .0598 
Total    materials,    except    bricks, 

per  1,000  bricks 3.65 

Total     materials,    except    bricks, 

per  sq.  ft.  of  floor 021 

Average     day's     work     per     man 

bricks   892 

Average    number   of    bricks    per 

barrel  of  cement 575 

The  above  figures  are  based  on  the 
actual  number  of  bricks  laid  plus  3  per 
cent  for  waste.  The  average  cost  of  all 
fireproof  construction,  excluding  ceil- 
ings, but  including  column  and  gird- 
er coverings,  and  including  roof,  was 
36.4  cts.  per  square  foot,  of  which  9.5 
cts.  was  labor  applied  at  the  building. 
Some  of  the  wages  in  force  on  the  work 
were  as  follows  per  8-hour  day:  Labor- 
ers, $1.50  to  $2;  bricklayers,  $4  to  $4.50. 


Data     on     Terra     Cotta     Brick      Fire 

Proofing. — Solid    bricks   of   porous    terra 
cotta    were    used  for  fireproofing  the  floor 


Girder  Coverings  for  Girders  20  ins.  and 
Under: 

Labor  cost; 

Per   1,000   bricks $12.80 

Per  linear  foot  of  covering 323 

Materials,  exclusive  of  terra  cotta  and 
wire   netting: 
Per    1,000    bricks 3.40 


A  rather  interesting  piece  of  road  work 
has  recently  been  completed  for  a  real  es- 
tate company  near  Oakland,  Cal.  The  road 
is  built  along  the  side  of  a  steep  hill  and 
in  reality  consists  of  two  separate  roads. 
The  road  is  40  ft.  wide  and  at  a  point 
where  the  slope  of  the  hill  is  steepest 
there  is  a  difference  of  10  ft.  in  the  ele- 
vation of  the  two  curbs.  The  roadway  has 
been  divided  in  the  center  by  the  con- 
struction of  a  concrete  retaining  wall,  run- 
ning along  the  middle  for  a  distance  of 
about  340  ft.,  on  the  top  of  which  posts 
and  a  double  line  of  chains  are  hung  as 
a  guard.  The  upper  half  of  the  roadway 
is  leveled  off  even  with  the  top  of  this 
concrete  wall,  making  a  separate  road  20 
ft.  wide.  The  lower  half  is  leveled  to  agree 
with  the  base  of  the  wall,  and  is  also  a 
separate  road,  also  20  ft.  wide.  .\t  both 
ends  of  the  concrete  retaining  wall  the 
two  sections  run  together,  and  the  road- 
way is  carried  forward  thenceforth  the 
regular  width  of  40  feet.  This  method  of 
treatment  was  employed  to  overcome  the 
difliculty  encountered  in  terracing.  Flower- 
ing vines  are  to  be  planted  at  the  base  of 
the   wall. 
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LETTERS  TO  THE  EDITORS 

Contract  Work  Payment  by  Warrants. 

Sir>:  Rclorring  to  tlic  first  article  in 
voiir  issueof  Nov.  13,  p.  273,  you  state  that 
the  Vrooman  act  is  the  first  legislation  you 
have  heard  of  which  provides  for  cities 
paying  for  work  of  contractors  with  war- 
rants or  special  tax  bills  against  the  prop- 
erty. 

The  city  charter  of  St.  Louis  (of  1876) 
provides  for  certain  street  improvement  and 
sewer  work  to  be  paid  for  in  this  manner 
and  millions  of  dollars'  worth  of  work 
have  been  done  in  this  manner.  It  seems 
to  have  worked  in  a  very  satisfactory  man- 
ner. The  contractors  do  not  complain  and 
1  think  that  it  has  been  very  seldom  that 
the  prices  have  been  boosted  on  account  of 
payment  being  made  in  special  tax  bills 
instead  of  payment  direct  by  the  city. 
Yours  truly, 

O.  W.  Childs. 
Street  Department,  St.  Louis,  Mo. 

Nov.  26,  1907. 


Premature  Explosion  Caused  by  Using 

Broken  Iron  to  Put  Down 

Blast  Hole. 

Sirs;  An  accident  to  a  man  loading 
blast  holes  in  a  bench  at  a  quarry  of  which 
1  am  in  charge  suggests  the  following  re- 
marks. The  quarry  is  producing  crushed 
stone  for  ballast.  The  accompanying 
sketch  shows  a  plan  and  elevation  of  the 
bench.  The  man  was  pushing  the  13-lb. 
i;4x8-in.  stick  of  60  per  cent  Aetna  dyna- 
mite in  the  hole  marked  when  the  charge 
exploded,  fortunately  with  no  serious  in- 
jury to  the  man.  Had  the  explosion  dis- 
charged the  other  loaded  holes  it  is  proba- 
ble that  I  would  have  had  several  men 
killed  in  the  pit  as  well  as  on  the  bench. 


-Loaded  - 


— h         B^nch   Plcn 


u 


Enq-Contr  Elevation 

Sketch    Showing    Plan    and    Elevation    of 
Bench. 

My  reason  for  writing  is  that  in  Gillette's 
"Rock  Excavation :  Methods  and  Cost,"  a 
practice  is  advocated  which  I  and  many 
others  have  followed  for  years,  namely  to 
put  pieces  of  iron  in  a  hole  that  hangs  the 
bit  up  by  raveling.  It  is  the  only  way  to 
get  the  hole  down,  but  I  am  forced  to  be- 
lieve that  it  was  the  cause  of  the  explo- 
sion that  I  mention.  I  thing  that  a  driller 
when  he  has  used  iron  in  a  hole  should 
be  required  to  mark  the  plug  in  that  hole 
as  a  caution  to  the  blaster.  The  driller  in 
the  case  cited  maintains  that  he  did  not 
use  iron  in  the  hole  in  which  the  charge 
exploded,  but  I  am  inclined  to  believe  that 
he  did.     Iron  was  used  in  several  adjacent 
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holes.  The  dynamite  was  soft  and  the 
tamping  pole  was  in  one  piece  without  a 
splice,  so  that  there  was  no  nail  or  iron 
of  any  sort  near  the  hole  unless  it  was 
used  there  in  drilling.  I  had  a  similar 
accident  in  1897  in  southern  Illinois  in  a 
quarry  on  the  Illinois  Central  R.  R. ;  the 
man  was  trying  to  force  the  second  stick 
of  60  per  cent  Aetna  past  an  obstruction 
in  the  hole  when  it  exploded.  I  believe  the 
possible  danger  of  iron  used  in  drilling  is 
wrirlh  cautioning  blasters  about. 
Yours   truly, 

W.'R.  More. 

Surveyor  VV.  Va.,  Oct.  30,  1907. 

(The  suggestion  of  our  correspondent 
about  marking  the  plug  to  show  that 
broken  bits  of  iron  have  been  used 
in  putting  down  the  hole  is  one  that  should 
be  followed. — Editor.) 


Force  Account  and  Contract  Work. 

Sirs: 

I  have  read  with  considerable  interest  the 
recent  discussion  relative  to  the  cost  of 
reinforced  concrete  pipe  on  the  Salt  River 
Project  in  .\rizona,  in  the  issues  of 
Engineering-Contracting  of  Sept.  11,  Sept. 
18  and  Nov.  6.  Whether  the  cost  of  that 
particular  work  was  excessive  or  whether 
it  was  low  does  not,  I  believe,  lead  us  to 
the  final  solution  of  the  problem  of  whether 
or  not  it  is  advisable  for  the  Government 
to  do  its  reclamation  work  or,  indeed,  any 
other  similar  work  by  force  account. 

The  main  question  of  Government  work 
by  Force  Account  as  against  work  by  Con- 
tract is  now  being  answered  through  ex- 
perience. Having  had  charge  of  both  kinds 
for  the  Government  since  the  inauguration 
of  work  by  the  Reclamation  Service  and 
very  recently  having  been  contractor-engi- 
neer for  a  contracting  firm  on  Government 
work,  I  have  formed  an  opinion  of  what 
the  ultimate  solution  will  be.  In  passing, 
however,  I  may  say  that  I  think  that  the 
prices  cited  in  your  editorial  of  work  done 
in  France  and  in  the  East  form  at  best  but 
an  imperfect  basis  of  comparison.  One  who 
has  not  worked,  during  the  last  four  years, 
at  any  point  west  of,  say,  looth  meridian, 
L-an  scarcely  appreciate  the  difference  in  the 
quality  of  the  labor  in  the  East  and  in  the 
West.' 

In  the  East,  and  to  a  greater  degree  in 
France,  common  labor  is  more  or  less  of 
a  trade  or  profession.  There  men  are  bet- 
ter contented  with  their  social  and  busi- 
ness position,  they  take  a  certain  pride  in 
doing  good  work  and  in  long  service  in  one 
locality  and  on  one  job.  The  character  of 
labor  which  the  Chief  Engineer  mentions 
as  having  been  used  on  the  work  in  .Ari- 
zona would  not,  I  imagine,  be  tolerated  on 
works  in  the  East. 

Some  time  since  in  discussing  this  ques- 
tion with  one  of  ray  assistants  in  charge  of 
force  account  work  he  maintained  that  be 
was  doing  work  at  less  cost  than  the  con- 
tractor, who  was  working  at  the  same  time 
in  the  same  locality.    On  being  asked  if  he 
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could  not  do  work  for  still  less  if  the  Gov- 
ernment restrictions  or  so-called  "red  tape" 
were  removed,  he  replied  that  he  could.  In 
other  words,  he  thought  that  if  he  were  in 
charge,  for  the  contractor,  the  work  could 
have  been  done  more  cheaply. 

It  appears,  therefore,  that  the  contractor 
mentioned  needed  better  men  in  charge  of 
his  work.  Among  contractors  in  the  West 
generally,  I  believe  that  not  enough  expert 
assistance  is  employed.  If  they  employed 
the  same  class  of  men  that  the  Government 
does  to  superintend  their  work  they  could 
probably  materially  reduce  cost.  In  Gov- 
ernment work  by  force  account  I  found  the 
impression  prevalent  at  first  that  one  need 
not  work  as  faithfully  or  as  hard  for  the 
Government  as  for  a  contractor.  Govern- 
ment force  account  work  in  general  was 
considered  a  snap.  This  impression  has 
largely  been  corrected  and  this  phase  of  the 
problem  need  no  longer  be  considered. 

Another  point,  one  mentioned  by  you,  is 
the  severe  requirements  contained  in  all 
Government  specifications.  It  is  a  fact  that 
in  a  Government  contract  the  requirements 
are  practically  inflexible,  and  there  are  suf- 
ficient reasons  for  this.  .\  Government  en- 
gineer cannot  go  to  his  employer  as  does 
an  engineer  employed  on  a  railroad,  and, 
laying  the  matter  before  him,  receive  au- 
thority to  alter  the  specifications  when  of 
mutual  advantage  or  when  they  have  been 
found  to  be  unnecessarily  harsh,  or  to  be 
unjust,  h  contractor  undertaking  Govern- 
ment work  must  therefore  make  his  bid 
with  the  knowledge  that  the  specifications 
will  be  enforced  to  the  letter. 

Again,  specifications  must  be  so  drawn 
that  a  tricky  contractor,  for  we  must  ad- 
mit that  there  are  such,  can  be  made  to  do 
his  work  properly ;  and.  unless  the  plans 
have  been  well  worked  out  and  are  definite 
and  final  and  few  uncertainties  exist,  this 
is  extremely  difficult.  Moreover,  it  is  not 
always  practicable  to  select  from  among 
several  bidders  someone  other  than  the  one 
having  the  lowest  bid.  To  turn  down  a  bid 
on  public  work  one  must  have  a  well  de- 
fined and  valid  reason  and  one  that  can, 
if  necessary,  be  substantiated.  This  being 
the  case  we  must  make  provision  against 
contractors  who  are  mediocre  as  to  ability 
or  who  are  almost  but  perhaps  not  quite  in 
the  "unreliable"  class. 

On  certain  kinds  of  work,  as  in  straight 
excavation,  specifications  can  be  drawn 
which  will  need  no  change,  the  require- 
ments can  be  foreseen  with  considerable 
certainty  and  made  as  liberal  as  possible, 
while  on  other  kinds  of  work,  such  as  the 
building  of  concrete  structures  or  canals 
this  is  practically  impossible.  I  recall  one 
contract  embracing  over  400  structures  of 
various  types,  sizes,  and  widely  scattered. 
In  this  case  it  was  finally  decided  to  build 
the  greater  number  (they  being  small)  by 
force  account  and  the  larger  and  more  im- 
portant ones  by  contract. 

In  the  execution  of  the  work  by  force  ac- 
count the  plans  were  changed  to  suit  the 
varying  local  conditions  at  each  point,  e.  g. 
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where  it  was  deemed  unnecessary  to  screen 
tlie  gravel  this  was  not  done;  material 
which  it  would  not  have  been  advisable, 
possibly,  to  use  in  important  structures,  was 
here  used  at  a  great  saving  in  cost.  Changes 
in  materials,  quantities,  plans  and  even  in 
location  did  not  involve  the  engineers  in  a 
mass  of  claims  and  counter  claims  for  ex- 
tras, delays,  etc. 

In  the  meantime  the  contractor  on  the 
large  structures  was  pushing  his  work  to 
the  best  of  his  ability  under  rigid  specifica- 
tions and  inspection  and  at  necessarily 
greater  cost.  He  was  denied  the  privilege 
of  using  materials  which  were  being  used 
on  the  force  account  work,  was  compelled 
to  "finish"  his  work  in  a  different  manner 
and  at  times  even  the  method  of  doing  the 
work  was  dictated  by  the  inspector. 

When  a  doubt  exists  in  the  mind  of  an 
inspector  on  contract  work  he  is  almost 
sure  to  choose  the  more  expensive  method. 
I  have  even  heard  an  inspector  say  that 
as  the  contractor  was  getting  big  prices  and 
making  money  "it  did  not  hurt  his  con- 
science a  bit"  to  make  such  a  ruling.  On 
the  other  hand,  on  force  account  work, 
the  foreman,  for  there  is  no  inspector  here, 
will  invariably  do  the  work  in  the  quickest 
and  cheapest  manner  possible  if,  in  his 
opinion,  it  is  "just  as  good."  Some  of 
the  railroads  have  solved  the  problem  to 
a  great  extent.  With  them  such  work  as 
can  readily  be  let,  especially  work  involv- 
ing the  employment  of  a  large  number  of 
teams,  is  done  by  contractors ;  but  other 
work,  such  as  bridges,  culverts  and  struc- 
tures, generally  are  done  by  their  own 
crews. 

In  the  execution  of  work  by  force  ac- 
count I  may  add  that  one  danger  exists 
which  should  be  guarded  against.  Fore- 
men who  know  that  a  strict  account  is 
being  kept  of  cost  naturally  wish  to  make 
a  record,  and  not  understanding  thorough- 
ly the  reasons  for  certain  requirements, 
they  are  apt  to  alter  or  slight  the  work  at 
vital  points.  This  tendency  in  force  ac- 
count work  has  its  counterpart  on  contract 
work  where  the  contractor  or  his  foreman 
wishes  to  increase  as  much  as  possible  the 
net  profit.  Rigid  inspection  is  necessary 
and  is  always  provided  on  contract  w'ork. 
in  my  opinion  it  is  fully  as  necessary  on 
force  account  work.  It  is  not  strange, 
therefore,  that  the  high  bids  quoted  by 
Mr.  Davis  were  the  lowest  obtainable  from 
contractors. 

I  believe  that  there  can  be  no  doubt  but 
that  contractors  can  do  work  more  cheaply 
than  the  Government  if  they  are  allowed 
the  same  latitude  to  take  advantage  of  local 
conditions.  That  is,  if  they  are  not  ham- 
pered by  Government  regulations,  especial- 
ly those  of  the  Treasury  Department,  af- 
fecting the  hiring  of  men.  the  civil  service, 
the  purchase  of  supplies  and  materials,  ad- 
vertising and  the  vast  amount  of  time  con- 
sumed and  labor  necessary  in  paying  a 
single  bill.  (The  smaller  and  the  simpler 
the  more  difficult  this  is.  apparently.) 

My  opinion  is  that,  ultimately,  practically 


all  excavation  work,  the  great  dams,  and 
other  work  which  can  be  definitely  deter- 
mined on  beforehand,  will  be  done  by  con- 
tract; that  the  consulting  and  supervising 
engineers  will  then  make  the  requirements 
as  liberal  as  possible  and  strive  in  writing 
the  specifications  to  give  the  contractor  a 
show  and  not  place  him  in  a  position  where 
he  is  almost  entirely  at  the  mercy  of  the 
younger  engineers  and  inspectors ;  and  that 
smaller  structures  and  great  tunnels  where 
so  much  uncertainty  necessarily  exists  will 
be  done  by  force  account  and  that  the  Gov- 
ernment will  have  an  eflRcient  force  on 
hand  to  send  from  place  to  place  to  do 
this  work.  It  is  impractical  in  my  opinion 
to  let  contracts  on  long  tunnels.  A  con- 
tractor taking  such  work  must  figure  on 
tlie  worst  possible  conditions  to  be  safe 
and  as  the  Government  desires  neither  to 
break  a  contractor  nor  to  pay  an  unrea- 
sonable profit,  it  appears  that  in  such  eases 
work  by  force  account  is  necessary. 
Yours  very  truly, 

John  E.  Field, 
Consulting  Engineer,  Denver,  Colo. 
Xov.  25.  1907. 


A  Machine    for    Cleaning    Mud    from 
Macadam  Roads  and  Rough  Pave- 
ments Which  Are  More  or 
Less  Irregular  in 
Surface. 
We   illustrate  herewith    a     scraper     for 
cleaning   roads    and   streets    and    one   that 
does     thorough     cleaning     regardless     of 


ing  a  width  of  5;^  ft.  at  each  passage. 
The  pressure  on  the  blades  or  teeth  can 
be  regulated  by  the  driver.  In  this  man- 
ner the  road  or  pavement  is  scraped  clean, 
no  matter  how  rough  or  full  of  holes  it 
may  be. 

Naturally  this  can  only  be  done  in  the 
mud,  so  if  the  pavement  is  dry  it  must  be 
well  soaked  with  water  to  use  this  ma- 
chine. The  ordinary  street  sweeper  cleans 
dry  pavements,  but  cannot  be  used  suc- 
cessfully for  mud.  This  machine  has  not 
been  designed  to  take  the  place  of  a 
sweeper,  but  to  supplement  its  use,  in  such 
weather  that  it  is  not  possible  to  clean 
streets  with  a  sweeper.  The  exception  to 
this  is  with  macadam  pavement.  Few  ma- 
chines have  been  designed  to  clean  macad- 
am, but  this  scraper  will  do  it  without 
injury  to  the  pavement.  A  thin  coating  of 
dust,  M-in.  thick,  it  is  stated,  can  be  taken 
off  the  macadam,  if  the  road  is  sprinkled. 
In  wet  weather  mud  can  be  taken  from  a 
macadam  road  at  all  times  by  this  scraper. 

The  machine  scrapes  up  the  mud  from 
the  pavement  in  thin  rolls,  which  accu- 
mulate into  large  rolls  until  the  scrapings 
are  dropped  in  a  row  by  the  machine.  It 
is  said  that  about  6,000  to  8,000  sq.  yds. 
of  pavement  can  be  cleaned  by  this  ma- 
chine in  an  hour.  It  has  been  tested  on  all 
kinds  of  pavements,  having  been  used  in 
more  than  a  dozen  cities  for  several  years; 
and  we  are  informed  that  it  not  only  has 
cleaned  all  kinds  of  pavements  but  with- 
out injury  to  them.  We  are  told  that  in 
Brooklyn,   N.   Y.,   cobble   paving  has   been 


Scrsper  for  Cleaning   Roads  and  Streets. 


whether  the  surface  of  the  pavement  is  ir- 
regular or  smooth. 

As  will  be  noticed,  the  machine  has  nu- 
merous teeth  like  the  familiar  farmer's 
hay  rake :  but  each  tooth,  at  the  point,  is 
shaped  like  a  small  hoe.  Each  of  these 
thirty-three  hoes  is  on  a  separate  spring 
so  that  it  goes  down  into  any  hollow  or 
indentation  in  the  pavement.  The  scraper 
thus  drags  along  over  the  pavement,  clean- 


kept  clean  during  the  winter  with  these 
machines,  when  all  other  methods  failed. 

Another  valuable  use  for  this  scraper 
is  the  cleaning  of  slush  and  snow  from 
streets.  It  will  not  scrape  up  ice  or 
frozen  slush  or  snow,  but  freshly  fallen 
snow  or  slush  it  cleans  up  as  it  does  mud. 
The  weight  of  the  machine  is  2,000  lbs. 

This  pavement  scraper  is  sold  by  the 
J.  H.  Strain  Co.,  12  Elm  St.,  New  York. 
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Grouting  a  Siphon  Tunnel. 

A  54  in.  piix;  is  used  to  carry  a  gas 
supply  under  n  river  crossing.  The  pipe 
was  laid  in  8  ft.  lengths  in  a  tunnel 
driven  beneath  the  bed  of  the  river  and 
lined  with  timber  lagging  having  an  outer 
diameter  of  7  ft.  This  lagging  con- 
sisted of  circular  segments  6  in.  wide, 
sawed  from-  2  in.  plank.  Eight  of  these 
segments  formed  a  ring.  Between  the 
pipe  and  the  lagging  there  was  a  space 
varying  from  nothing,  where  the  lagging 
was  cut  out  to  improve  the  alinemcnt,  to  6 
in.  at  a  point  diametrically  opposite. 
This  space  was  filled  with  grout,  the 
following  method  being  employed:  The 
grout  was  mixed  in  a  trough  at  the  top 
of  the  shaft  and  was  discharged  into  a 
pressure  trough,  from  whence  it  was 
carried  down  the  shaft  in  l'/-  in.  pipes. 
A  pipe  carrying  a  jet  of  steam,  acting 
on  the  principle  of  an  injector,  was 
connected  to  the  grout  pipe  at  the  bot- 
tom of  the  shaft  and  steam  forced  in 
with  the  grout.  In  laying  the  54  in. 
jiipe.*,  bulkheads  had  been  built  be- 
tween the  pipe  and  lagging  every  25  ft. 
or  so.  A  %  in.  hole  was  tapped  in  the 
top  of  the  pipe  for  each  length,  and 
into  these  holes  the  grouting  pipes 
were  successively  introduced,  the  prog- 
ress of  the  grouting  being  watched 
through  the  holes  in  the  succeeding 
lengths,  and  the  pipes  plugged  when  the 
grout  began  to  appear.  As  the  reach 
froin  the  steam  jet  to  the  introducing  hole 
became  greater  and  the  time  of  chang- 
ing forward  became  longer,  the  injec- 
tor became  plugged  with  cement  and 
was  finally  abandoned,  the  pressure  due 
to  the  height  of  the  height  of  the  mix- 
ing trough  being  used  and  the  pipe 
washed  out  with  clean  water  after  each 
run.  When  the  distance  became  too 
great  to  get  the  desired  pressure  by 
this  method,  the  grout  was  mixed  in 
the  tunnel  and  injected  by  means  of  a 
force  pump.  The  best  results,  how- 
ever, were  obtained  when  the  steam  jet 
w;is  used,  the  cement  seeming  to  have 
swollen    in   setting. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in. this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and 
state  that  you  saw  the  catalog  mentioned 
in  Engineering-Contracting.  If  you  are  in 
the  market  for  tools,  machinery  or  supplies 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  0474.  Mining  Machinery. — Traylor 
KnRineerlng  Co.,  2  Ilcrlor  St..  New  York 
N.   Y. 

The  bulk  of  this  24-page  pamphlet  is  de- 
voted to  a  description  of  the  con.struction 
and  operation  of  the  special  concentrating 
table  made  by  the  company  named.  Illus- 
trations  are   given    of    the   assembled    table 


and  of  it.'*  several  parts,  and  llion  complete 
instructions  for  the  Installation  of  the  table. 
The  other  machinery  shown  comprises 
crushers,  grinding  rolls,  jigs,  converters  and 
furnaces  for  coppi-r  matte.   sllvcr-Iead,   etc. 

No.  n47.'i.  Cast  Pipe. — Central  Foundry 
Co..    III!    Nassau    St.,    New    York,    N.    Y. 

This  is  a  6fi-page  catalog  of  cast  pipe  and 
pipe  fittings  for  water,  gas  and  steam  sys- 
tems. The  strength,  size,  capacity,  weight 
and  price  of  the  several  kinds  of  pipes  and 
fittings  are  given. 

No.  0476.  Hydraulic  Pumps. — The  Wat- 
son-Stillman    Co..    New    York.    N.    V. 

This  HO-page  book  illustrates  and  de- 
scribes the  various  sizes  and  patterns  of  the 
large  lines  of  hydraulic  pumps  nianuf.actured 
l>y  the  tirm  named.  The  pumps  listed  vary 
in  size  and  character  from  small  hand  ope- 
rated machines  to  liigh  power,  steam-ope- 
rated machines  for  tfie  highest  pressures. 
Tables  of  prices,  lists  of  parts,  etc..  are 
.?iven. 

No.  0477.  Flexible  Roller  Bearings. — 
Hyatt   Roller  Bearing  Co.,   Harrison,   N.   J. 

This  pamphlet  contains  80  pages.  The 
artit-ie  that  it  describes  is  so  well  known  al- 
most as  to  need  no  description,  but  there  is 
a  discussion  of  tlie  problem  of  frictlonless 
l>earings  which  merits  being  read  by  every 
one  at  all  interested  in  such  devices.  Be- 
sides the  descriptive  matter  there  are  com- 
Iilete  tables  of  sizes,  prices  and  other  com- 
mon   catalog  data. 

No.  047S.  Builders  Specialties. — Chicago 
Guilders    Specialties   Co..   Chicago.    111. 

This  40-page  pamphlet  lists  twisted  bar 
and  expanded  metal  reinforcement  for 
concrete:  concrete  mixers;  metal  laths,  fur- 
ring, staples  and  tie  wire  for  lathers  and 
plasterers:  joist  hangers.  anchors,  dogs, 
straps,  etc.,  for  carpenters;  metal  lockers 
and  miscellaneous  articles.  The  power  mix- 
er described  known  as  the  United  is  a  tilt- 
ing mixer  of  novel  and  interesting  design. 

No.  0479.  Crane  and  Dredge  Chains. — 
Woodhouse    Chain    ^Vorks.    Trenton.    N.    J. 

This  little  14-page  pamphlet  describes  in- 
terestingly the  construction  and  tjuaiity  of 
the  special  dredging  chains  made  by  tiie 
firm  named.  Particular  mention  is  made  of 
the  firms  special  dredge  chain  made  of  spe- 
cial iron.  There  are  some  interesting  in- 
structions   about    th    ecare    of    chains. 

No.  0480.  Gas  Furnaces. — American  Gas 
Furnace   Co..    New   York.    N.   Y, 

This  is  a  book  of  over  200  pages  describ- 
ing, illustrating  and  cataloguing  gas  genera- 
tors, pressure  blowers,  gas  blast  furnaces, 
heating  machines  and  blow  pipes  and  burn- 
ers. Each  size  and  type  of  each  kind  of  ap- 
paratus is  described  in  all  its  essential  fea- 
tures, and  its  capacity  and  the  kind  of  work 
for  which  it  is  specially  fitted  are  stated. 
The  catalog  is  a  valuable  one. 

No.  04S1.  Gas  Engines. — Lazier.  Gas  En- 
gine  Co..    Buffalo.    N.    Y. 

This  is  an  exct-ilent  descriptive  pamphlet. 
Detail  drawings  are  shown  of  all  parts  of 
the  engine  and  each  part  is  fully  described. 
The   pamphlet    is  worth   securing. 

No.  0482.  Box  Car  Loader. — The  Ottumwa 
Box  Car  Loader  Cv..   Ottumwa.   Iowa. 

An  attractively  gotten  up  catalog  of  SO 
pages  describes  and  illustrates  the  economy 
and  uses  of  this  box  car  loader,  for  loading 
coal  into  box  cars.  Coal  mines  are  frequent- 
ly hampered  in  their  operations  by  not  being 
able  to  get  coal  cars  for  shipping  their  prod- 
uct. Box  cars  can  nearly  always  be  obtain- 
ed. With  this  car  loader  the  latter  can  be 
loaded  as  quickly  as  the  hopper  cars.  We 
see  no  reason  why  crushed  stone  could  not 
be  loaded  into  box  cars  with  this  machine, 
thus  aiding  in  the  quick  delivery  of  stone 
froni   tlie   quarries   to   large  cities. 

No.  04S3.  Electrification  of  West  Shore 
R.  R.  General  Klectric  Co.,  Schenectady, 
N.   Y. 

The  electrification  of  the  West  Shore  R.  R. 
between  Utica  and  Syracuse  has  been  close- 
ly watched.  Special  attention  lias  been  at- 
tracted to  it  on  account  of  its  60.000-volt 
transmission  line,  the  adoption  of  an  in- 
verted, protected  third  rail,  and  the  hydro- 
electric development  from  which  power  is 
supplied.  In  this  buitelin  the  Installation 
is  very  completely  described.  The  bulletin 
is  iliustrated  with  views  of  the  trains,  in- 
terior of  the  cars,  transmission  lines,  ex- 
terior and  interior  of  sub-stations,  plans  of 
the  Ijulldings  and  wiring  diagram.s,  and  de- 
tails of  the  track  construction.  Not  the 
least  interesting  feature  of  the  pamphlet  Is 
.'1  comparison  of  two  train  sheets,  one  show- 
ing the  operation  before  electrification,  and 
the  other  after,  where  the  increase  in  traf- 
fic with  the  same  tiack  capacity  is  very 
striltinclv  shown.  The  bulletin  cannot  fail 
to  be  of  interest  to  all  steam  raljroad  en- 
gineers, as  well  as  those  actively  engaged 
In  electric  traction. 


Personals. 

James  H.  De  GrafT,  a  well  known  contrac- 
tor, died  suddenly  Nov.  27  at  Buffalo.  N. 
Y..   aged  73  years. 

Mr.  Robert  Kelly  of  Syracuse.  N.  Y,.  has 
accepted  a  position  in  the  Engineering  De- 
liartment  of  the  New  York  Central  with 
headquarters  in   New   York. 

A.  J.  McLaughlin,  Superintendent  of  Con- 
struction on  the  new  Wisconsin  Central  Ry. 
tunnel  at  Duluth,  Minn.,  died  last  week  In 
the  hospital  In  that  city  from  the  effects  of 
an  overdose  of  morphine. 

Mr.  Edwin  E.  Sparks.  Professor  of  Ameri- 
can History  in  the  I'niversity  of  Chicago, 
has  been  elected  President  of  Pennsylvania 
State  College  at  Bellefonte,  Pa.  He  will  be- 
gin his  new  duties  in  June.  1908. 

Mr.  PYank  Gougar  has  been  elected  presi- 
dent of  the  Tacoma  Dredging  Co.,  of  Ta- 
coma,  Wash.  The  other  officers  elected  were 
as  follows:  A.  U.  Mills.  Vice-President;  E. 
M.  More.  Secretary  and  Treasurer,  and  A. 
W.   Tweeden,  General  Manager. 

Messrs.  E.  L.  Chauvin,  J.  E.  Millikin  and 
W.  C.  McGrorj'  have  opened  offices  in  the 
Link  BIdg..  Orange.  Tex.,  and  will  engage 
in  a  general  contracting  business,  making  a 
specially  of  the  construction  of  brick  and 
stone   buildings,   sidewalks  and  sewerage. 

Mr.  Matthew  Woods  of  320  Bear  St..  S.vra- 
cuse.  N.  Y.,  has  been  engaged  by  the  Stew- 
art-Kerbaugh-Sh.-inley  Co..  of  New  York 
(""ity.  as  superintendent  of  the  construction 
of  a  number  of  state  roads,  for  which  the 
above  company  has  recently  been  awarded 
contracts. 

H.  B.  Camp,  a  well  known  manufacturer 
of  sewer  pipe  and  other  clay  products,  died 
Nov.  21  at  Akron.  O.  Mr.  Camp  built  the 
Ashland  &  Wooster  R.  R..  and  has  been 
engaged  in  building  a  line  from  Cleveland  to 
Independence,  witli  Akron  as  the  ultimate 
terminus. 

Mr.  George  J.  Roberts.  Chief  Engineer  of 
the  t'nited  Gas  Improvement  Co..  of  Phila- 
delphia. Pa.,  has  been  appointed  First  Vice- 
President  of  the  Public  Service  Corporation 
ot  New  Jersey,  and  will  have  charge  of  the 
operation  of  all  its  g-as.  electric  and  railway 
properties. 

Mr.  Foster  Crowell.  Consulting  Civil  Engi- 
neer, of  18  Broadway.  New  York,  has  been 
appointed  Commissioner  of  Street  Cleaning 
of  New  York  City,  to  succeed  Dr.  Walter 
Bensel,  who  has  resigned  to  resume  his 
former  position  as  Sanitarj'  Suiierintendent 
in  the  Department  of  Health. 

Mr.  Stephen  E.  Kieffcr,  M.  Am.  Soc.  C.  E.. 
has  opened  offices  in  ttie  First  National 
Bank  Bldg..  Berkeley.  Cal..  where  he  will 
engage  in  a  general  practice  of  ci\'il  and 
hydraulic  engineer.  Special  attention  will 
be  paid  to  municipal  engineering.  water 
supply,  power  development,  irrigation  and 
Land  reclamation  and  development. 

Capt.  George  M.  HofTman.  Corps  of  Engi- 
neers. L'.  S.  A.,  who  has  been  in  command 
of  the  Third  District.  Mississippi  River  Im- 
provement, with  headquarters  at  Vicksburg. 
Miss.,  for  some  years,  is  to  be  relieved  and 
transferred  to  Panama  for  duty  on'  the 
canal.  He  will  be  succeeded  at  Vicksburg 
by  Capt.  Clarke  Smith,  who  is  now  stationed 
in   Cuba. 

Mr.  John  E.  Field  of  the  firm  of  Field. 
Fellows  &-  Hinderlider.  of  Denver.  Colo.,  has 
been  appointed  by  Mayor  Speer.  of  that  city. 
as  Consultin.g  Engineer  for  the  city  in  the 
matter  of  the  appraisal  of  the  works  of  the 
Denver  L^nion  Water  Supply,  which  the 
city  contemplates  purchasing.  Tlie  ap- 
liraisai  board  is  composed  of  Frederick  P. 
Stearns.  Minard  L.  Holman.  John  R.  Free- 
man.  C.    L.   Harrison   and   .-Mian   Hazen. 

Mr.  Robert  Coltman.  3rd.  forinerlv  assist- 
ant to  Mr.  Halbert  P.  Gillette.  M.  .\m.  Soc. 
C.  E..  in  tlie  work  of  appntisin^j  the  rail- 
ways of  tile  state  of  AVasiiington.  and  more 
recently  located  at  Tientsin.  China,  has  been 
appointed  Resident  Engineer  on  the  con- 
struction of  a  hi.gbwa\'  brid.ge  7itO  ft.  long 
over  tile  Yellow  Ri\er  at  Lancln^ufu  in  Kansu 
Province,  t^'liina.  Mr.  W.  K.  Tiickev.  Assoc. 
.M.  Inst.  C.  E..  is  Consulting  Engineer  for 
tlie  bridge  and  Telge  &  Scbroeter.  Tientsin, 
China,   are    tlie   contractors. 

Abel  G.  Goldthwait.  M.  Am.  Soc.  M.  E., 
died  at  Troy.  N.  Y..  during  the  night  of  No- 
vember 16.  He  was  engaged  at  his  office 
until  about  six  o'clock  that  evening  and  re- 
tired in  apparent  good  heaJtli.  dying  u  few 
iiours  later  of  neuralgia  of  the  lieart.  Mr. 
Goldthwait  was  born  in  Sandgate.  Vt..  70 
years  ago.  and  when  a  young  man  went  to 
Troy.  N.  Y..  and  secured  a  position  as  pat- 
tern maker  and  draftsman  with  the  Tol- 
burst  Machine  Works  of  that  city.  He  was 
especially  proficient  as  a  designer  of  mi- 
chinery. "  Practically  his  entire  life  was 
spent  "in  the  employ  of  the  H^olhurst  Com- 
pany and  for  many  years  past  he  has  been 
vice-president  of   the  company. 


December  4,  1907. 
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We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
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BIDS  ASKED 


Bridges. 

Newport,   Ind Nov.  20 

Muncie,    Ind Nov.  20 

Fargo.    N.    Dak Nov.  27 

River    Falls.    Wis. Nov.  27 

La  Crosse,   Wis Dec.  4 

New   Torli,    N.   Y Nov.  27 

Etna,  Pa Dec.  4 

Girard,    Kan Dec.  4 

Los   Angeles,    Cal Dec.  4 

Jackson,    Minn Nov.  20 

Troy,     O Dec.  4 

Girard,    Kan Dec.  4 

Houston.    Tex Nov.  27 

Norwood.    O Nov.  27 

Altadena.    Cal    Dec.  4 

Cleveland,   O Nov.  27 

Granville,    Ind Dec.  4 

New    Orleans,    La Dec.  4 

Castle  Havnes,  N.   C Nov.  20 

Salem.   S.   Dak Nov.  27 

St.    Charles,    Mo Oct.  30 


Buildings. 

Waldoboro,  Me Oct.     30 

Fort    Thomas,    Ky iJec.      4 

Ellis   Island.    N.    Y.    H Dec.      4 

Boston.    Mass Dec.      4 

Pittsburg,     Pa Dec.      4 

Remsen,    N.    Y Nov.    13 

Werneisville,    Pa Nov.      6 

Los   Angeles,    Cal... Nov.    20 

Pulaski,    Tenn Nov.    20 

Chicago.    Ill Nov.    20 

Cincinnati.    O Nov.    2i 

Philadelphia.    Pa Dec.      4 

Carbondale,  111 Dec.      4 

Canton,    S.    Dak Nov.    13 

Alpine.    Tex Nov.    13 

Mobile.    Ala Nov.    13 

Jacksonville,    Fla Nov.    13 

Chattanooga.     Tenn Nov.    27 

Fort    Revere.    Mass Dec.      4 

Ladvsmith,    Ont Dec.      4 

Whipple    Barracks,    Ariz... Nov.    20 

Chicago,   111 Dec.      4 

Chicago.    Ill Dec.      4 

Bavonne,    N.     J Dec.      4 

Chicago,    III Dec.      4 

New   Orleans,    La Dec.      4 

Pulaski.    Tenn Nov.    27 

Painesville.   O Dec.      4 

Detroit,    Mich Nov.      6 

Pawnee,    Okla Nov.    13 

Hallock,    Minn Dec.      4 

Ocala.   Fla Nov.    13 

Davton.     O Nov.    27 

Fort  Worth.    Tex Nov.    27 

Madison.   Kan Dec.      4 

Washington,    D.    C 

Ann    Arbor.    Mich Nov.      6 

Fort   Des   Moines.    la Nov.    27 

Soldiers  Home,  Cal Dec.      4 

Richmond,    Va Dec.      4 

Tulalip.    Wash Nov.    27 

Tulalip.    Wash Nov.    27 

San   Francisco.   Cal Dec.      4 

Lancaster,    Pa Nov.    13 

Flint.    Mich Nov.    13 

South    Bend.    Ind Nov.    20 

Albuquerque.   N.    Mex Nov.    2n 

Wichita.   Kan Nov.    27 

Cincinnati.    O Dec.      4 

Fort    Spokane.    Wash Nov.    27 

Cheyenne  Agency,  S.  Dak.. Nov.    27 

Winnibago,    Neb Dec.      4 

Pine   Ridge,    S.   Dak Dec.      4 
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Roads  and  Streets. 

Logansport,    Ind Nov.    20 

Hartford    City,    Ind Nov.    27 

Des    Moines.     la Nov.    27 

Brooklyn.    N.    Y Nov.    27 

Baltim.ore,    Md Nov.    27 

Dayton,    O Dec.      4 

Danville,    Ind Nov.    20 

Toledo.    O Nov.    27 

Memphis.    Tenn Dec.      4 

Indianapolis.    Ind Dec.      4 

Salt    Lake  City.    Utah Oct.     23 

Buffalo.  N.   Y Dec.      4 

Peru.     Ind Nov.    13 

Denver.    Colo Dec.      4 

Camden.    N.     J Dec.      4 

Lebanon.    Ind Nov.    13 

Kansas   Citv,    Mo Dec.      4 

Salem,    N.    J Dec.      4 

St.    Louis.    Mo Dec.      4 

Fort   H.   G.  Wright.   N.   Y..Nov.    27 

Harrisburg,    Pa Nov.    27 

Columbus.    O Dec.      4 

Madison\  ille.    O Dec.      4 

Brooklyn.    N.     Y Dec.      4 

Flemington.    N.    J Nov.    20 

Anderson.    Ind Nov.    27 

Montlcello,  Ind Oct.     30 

Harrisburg.    Pa Nov.    27 

Lebanon,    Ind Nov.    13 

Steuhenville,    O Nov.    27 

Harrisburg,    Pa Dec.      4 

Erie.    Pa Dec.      4 

F>rovidence.    La Nov.    27 

W'ashington.    Pa Nov.    27 

Salt   Lake   City,    Utah Dec.      4 

Billings.    Mont Nov.    27 

Sewers. 

Des  Moines,  la Nov.  20 

Dayton,    O Dec.  4 

McKeesport.    Pa Nov.  27 

St.    Paul.    Minn Nov.  27 

Salt    Lake    City.    Utah Nov.  6 

Flint.    Mich Nov.  27 

Indianapolis.    Ind Dec.  4 

Marcv,    N.    Y Nov.  20 

Orrviile.    O Nov.  27 

Indianapolis,   Ind Dec.  4 

Toledo.    O Dec.  4 

Steuhenville,    O Dec.  4 

Lorain.    O Dec.  4 

Reno.    Nev Dec.  4 

Brooklyn.    N.    Y Dec.  4 

St.     Paul.     Minn Dec.  4 

Louisville.    Ky Nov.  27 

Springfield,    O Dec.  4 

Evansville.    Ind Dec.  4 


Water  Supply. 


Dec.    27.  Paducah,    Ky., 

Tenders,  Dec.      4 
Jan.    14.  Portland,  Ore., 

Light   Station,    Nov.    27 
Jan.     14.  Columbus,   O.. 

Garbage  Works,  Dec.      4 
May      1.  Buenos  Aires,  Argentina, 

Subways,  Nov.    20 

Excavation,  Earth  and  Rock. 


McDougall    Chutes,    Ont., 

Railroad   Work.  Dec. 


Dec.      6.  Canton,    N.    Y 

Ditch  Work,  Nov.    IS 
Dec.      7.  Muscatine,   la. 

Ditch   Work,  Dec.      4 
Dec.    10.  Sac  City,  la. 

Ditch  Work,  Dec.      4 
Dec.    11.  Emmetsburg,  la., 

Ditch   Work,  Nov.    20 
Dec.    11.  Fort  H.  G.  Wright.  N.  Y., 

Grading.    Filling.   Etc.,  Nov.    27 
Dec.    11.  Brooklyn,  N.  Y., 

Gi-ading  Lot,  Dec.      4 
Dec.    14.  Boston,  Mass., 

Dredging,  Nov.    27 
Dec.    14.  Webster  City.  la. 

Drainage  Ditches,  Dec.      4 
Dec.    16.  New  Orleans,  La., 

Levee  Work,  Dec.      4 
Dec.    20.  Mount  Vernon,    Ind., 

Drainage   Work,  Dec.      4 

Materials,Machines, Supplies, Tools, Etc. 

Dec.      4.  Minerva,    O., 

5.  New  York,  N.  Y., 


Dec.      4.  Dayton,    O Dec.  4 

Dec.      7.  Atlantic,   la Dec  4 

Dec.      9.  Bav    Minette.    Ala Nov.  27 

Dec.    12.  Cambridge    Springs,    Pa Nov.  20 

Dec.    17.  Camden,    N.    J Oct.  18 

Dec.    17.  McComb.    Miss Deo  4 

Dec.    19.  Fort    Dade.    Fla ?.  .Nov.  27 

Jan.      1.  Norway.    Me Nov.  27 

Jan.      S.Tucson.    Ariz Nov.  27 


Miscellaneous. 


Dec.      4.  Altoona,    Pa., 

Garbage  Disposal,  Nov.      6 
Dec.      4.  Danville,    III., 

Telephone    System,  Nov.    20 
Dec.      5.  Edgewood.    Pa.. 

Garbage   Disposal.  Nov.    27 
Dec.      9.  Erie,    Pa., 

Street    Lighting,  Nov.    27 
Dec.      9.  Fort  Hancock.  N.  J.. 

Wharf  Repairs,  Nov.    27 
Dec.    10.  New  York.  N.  Y., 

Street  Lighting,  Dec.      4 
Dec.    11.  Montgomery,  Ala.. 

Bulkhead.  Nov.    27 
Dec.    11.  New  York,  N.   Y., 

Water    Curtains,  Nov.    27 
Dec.    12.  New  York.    N.   Y., 

Trimming   Scows,  Etc.,  Dec.      4 
Dec.    17.  Cincinnati.    O., 

Fnatboat,  Nov.    27 
Dec.    17.  Philadelphia.   Pa.. 

Grade  Crossing  Work,  Nov.    27 
Dec.    17.  Fort  Hancock.   N.   J.. 

Garbage   Crematory,  Nov.    27 
Dec.    18.  Madison.   Wis.. 

Concrete  Work.  Wrecking.  Nov.    13 
Dec.    20.  Portland,    Ore., 

Steamboat,  Nov.    20 
Dec.    20.  Lafayette.   Ind.. 

Electric  Lightmg,  Nov.    27 
Dec.    21.  Chinook,    Mont., 

Electric   Light   Works,  Nov.    20 
Dec.    21.  Washington,    D.   C. 

Metal   Work.  Dec.      4 
Dec.    23.  Portland.   Ore..         „     ^        „ 

Hydraulic   Dredge,  Nov.    27 
Dec.    27.  Boston,   Mass.,  ,    _ 

Wreck  Removal,  Dec.      4 


Dec. 
Dec. 
Dec. 
Dec. 
Dec. 


Boiler,  Nov.    20 
Brick.  Nov.    27 


6.  Washington,  D.  C. 

Pumps,   Blocks,   Rope.  Etc.,  Nov.    13 
6.  Brooklyn,    N.    Y., 

Crossheads.  Nov.    27 

6.  Washington,  D.  C. 
Telephone    Materials,  Nov.    27 

7.  Chicago.   111., 
Water   Pipe,  Nov.    27 

Dec.    10.  North   Tonawanda,   N.   Y., 

Fire    Hose,  Nov.    27 
Dec.    10.  Washington,    D.    C,     - 

Radiators,  Nov.    27 
Dec.    10.  Annapolis.    Md.. 

Pipe   Fittings,   Etc. .Dec.      4 
Dec.    11.  Washington.  D.   C. 

Sheet    Copper,  Nov.    27 
Dec.    13.  Washington.    U.   C, 

Lumber,   Angles,   Etc.,  Nov.    20 
Dec.    13.  Chicago,    111. 

Lubricating  Oil,  Dec.      4 
Dec.    13.  Chicago,   111, 

Ferrules,  Dec      4 
Dec.    13.  Chcago,    III., 

Gate  Valves,  Dec.      4 
Dec.    14.  Nashville,   Tenn., 

Lumber,  Nov.    20 
Dec.    16.  Tompkinsvllle,   N.    Y.. 

Lanterns,  Nov.    20 
Dec.    17.  Washington.   D.    C. 

Milling  Machines.   Etc.,  Dec.      4 
Dec.    20.  Ashville,    O.. 

Arc  Lamps,   Wire.  Dec.      4 
Dec.    21.  Washington,    D.    C. 

Dump   Barges,  Nov.    27 
Dec.    23.  Washington,    D.    C. 

Electrical  Materials,  Dec.      4 
Dec.    27.  Washington.    D.    C. 

Pipe,   Chain,    Rope,   Etc.,  Dec.      4 
Jan.    15.  Manila,   P.   I.. 

Pumps  and  Motora,  Oct.     30 
Jan.    IS.  Winnipeg,  Man.. 

Water  Pipe,  Dec.      4 


BIDS  ASKED 


Bridges. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Altadena,  Cal. — I'ntil  2  p.  m..  Dec.  16.  by 
C.  G.  Keyes,  County  Clerk,  Los  Angeles, 
Cal.,  for  labor  and  materials  necessary  for 
the  construction  of  two  concrete  culverts 
across  Mariposa  Ave.,  Altadena,  in  the  Pas- 
adena  Road   District. 

Los  Angeles,  Cal. — Until  2  p.  m..  Dec.  9, 
by  C.  G.  Keyes,  County  Clerk,  for  labor  and 
niaterials  necessary  for  the  construction  of 
a  12-ft.  reinforced  concrete  culvert  on  Mon- 
terey Pass  Road,  near  the  west  line  of 
Section  32,  T.  1  S..  R.  12  W.,  In  the  Alham- 
bra    Road   District. 

Granville,  Ind. — Until  Dec.  18,  by  County 
.\uditor,  Lafayette.  Ind.,  for  constructing 
bridge  near  this   place. 

Girard,  Kan. — I'ntil  noon,  Dec.  9.  by  Fred 
A.  Gerren,  County  Clerk,  for  construction 
of  stone  superstructures  for  the  following 
county  bridges:  Vehlow  bridge,  in  Walnut 
Township:  Dunlop  bridge,  in  Baker  Town- 
ship:   Devlin   bridge,    in    Washington    Town- 
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ship.  Also,  one  stone  arch  bridge,  conslst- 
UiK  of  two  10-ft.  arches,  In  Sherman  Town- 
ship. 

GIrard,  Kan.— Until  noon,  Dec.  10,  by  Fred 
A.  Gerron.  County  Cloik,  for  the  material 
and  erection  of  lion  superstructure  for  four 
I-boain  and  one   70-ft.   truss  bridges. 

New  Orleans,  La. — I'ntll  1  p.  m..  Jan.  2, 
by  Charles  K.  Konncdy.  City  Comptroller, 
for  erection  of  bascule  trunnion  bridge  over 
Bayou  St.  John  at  Ksplanade  Ave.  Plans, 
etc.,    with    City   Engineer. 

Troy,  O. — Until  1  p.  m.,  Dec.  10.  by  Coun- 
ty Commissioners,  for  building  the  south 
abutments  and  facing  the  north  abutments 
with  concrete  on  the  bridge  over  Ludlow 
Creek  on  the  Range  Road  in  Union  Town- 
ship; for  furnishing  and  placing  steel  joints 
and  laying  plank  tloor  on  the  same  bridge; 
for  furnishing  and  placing  steel  Joists  and 
laying  plank  iloor  on  a  bridge  over  Seeker 
Ditch  in  Union  Township,  cleaning  same 
and    painting. 

Etna  (P.  O.  Allegheny),  Pa.— Until  5  p.  m., 
Dec.  9,  by  A.  K,  Dunbar,  Borough  Clerk, 
23  Locust  St..  for  erecting  two  bridges,  one 
steel  girder  bridge  with  the  necessary  abut- 
ments over  Pine  Creek  on  Grant  Ave.,  also 
a  bridge  over  Little  Pine  Creek  on  Dewey 
St.  Proposals  to  be  submitted  on  three  dif- 
ferent plans:  First,  a  steel  girder  bridge 
with  necessary  abutment;  second,  reinforc- 
ed concrete  arch  bridge;  third,  a  masonry 
ribbed  arch  bridge  according  to  plans  and 
specifications  on  file  in  the  office  of  the 
Borough  Clerk;  also  plans,  etc.,  can  be  seen 
at  the  office  of  the  Borough  Engineer,  200^ 
Lewis  BIdg.,   Pittsburg,   Pa. 

La  Crosse,  Wis. — Until  Dec.  6.  by  the 
County  Clerk,  for  constructing  steel  bridge 
over  Black  River  and  for  laying  new  girders 
and   floor   for   the   McGllUvray   bridge. 

Buildings. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states : 

San  Francisco,  Cat. — Until  noon,  Dec.  27, 
by  Light-House  Engineer,  San  Francisco, 
Cal..  for  constructing  two  single  dwellings 
at  Humboldt  Bay  fog  signal  station  (North 
Spit),   Cal. 

Soldiers  Home,  Cal. — Until  noon,  Dec.  23 
by  T.  J.  Cochrane,  Treasurer,  Pacific 
Branch,  N.  H.  D.  V.  S.,  Soldiers  Home.  Los 
Angeles  County,  Cal.,  for  construction  of 
cold  storage  rooms  in  Hospital. 

Washington,  D.  C. — Until  3  p.  m.,  Jan.  7, 
by  James  Knox  Taylor,  Supervising  Archi- 
tect, Washington,  for  construction  (includ- 
ing plumbing,  heating  apparatus,  electric 
wiring  and  conduits)  or  an  extension  and 
remodeling  of  the  hygienic  laboratory  of 
the  U.  S.  Marine  Hospital  Service,  at  Wash- 
ington. 

Carbondale,  III. — Until  10  a.  m.,  Dec.  9, 
by  Hugh  Lauder,  Secretary,  Trustees  of 
the  Southern  Illinois  State  Normal  Univer- 
sity, for  the  erection  of  a  model  school 
building. 

Chicago,  111.— Until  11  a.  m.,  Dec.  12.  by 
Department  Public  Works.  322  City  Hall, 
for  constructing  bath  house  at  12th  and 
Union    Sts. 

Chicago,  III.— Until  11  a.  m.,  Dec.  12.  by 
Department  Public  Works,  322  City  Hall, 
for  reconstruction  of  Carter  H.  Harrison 
bathhouse,    at    192    Mather    St. 

Chicago,  III. — Until  Dec.  13.  by  Business 
Manager  Board  of  Education.  Tribune 
BIdg..  for  constructing  addition  to  Jackson 
school. 

Madison,  Kan. — Until  Dec.  21,  by  Dr.  C. 
L.  Katz,  for  building  Catholic  church  to 
cost  about  $3,000. 

Fort  Thomas,  Ky. — Until  10  a.  m.,  Dec.  5, 
by  Capt.  J.  C.  Castner,  Constructing  Q.  M., 
for  the  construction  of  a  brick  stable  and  a 
frame  wagon   shed  at  Fort  Thomas. 

New  Orleans,  La. — Until  11  a.  m.,  Dec.  14, 
by  the  Bureau  of  Yards  and  Docks,  Navy 
Department,  Washington,  for  furnishing  a 
dispensary  building  and  accessories  for  the 
naval   station.   New  Orleans,   La. 

Boston,  Mass. — Until  noon,  Dec.  6,  by 
George  H.  M.  Rowe.  Superintendent,  for 
plupiblng  in  relief  station  of  Boston  City 
Hospital  and  proposed  extension.  Kendall, 
Taylor  &   Co.,   Architects.   93  Federal   St. 

Fort  Revere  (P.  O.  Hull),  Mass.— Until 
Dec.  10.  by  Capt.  C.  O.  ZoUars.  Constructing 
Q.  M..  for  furnishing  and  installing  electric 
light  fixtures  in  hospital  at  this  post. 

Hallock,  Minn.— Until  Dec.  27,  by  N.  P. 
Lundgren,  Clerk  Board  of  Education,  for 
construction  of  2-stor}'  brick  and  concrete 
school   building. 

Winnebago,  Neb. — Until  2  p.  m.,  Jan.  15, 
by  Commissioner  of  Indian  Affairs,  Wash- 
ington,   D.    C,    for    constructing    employes' 


mess  hall  at  Winnebago  School.  Further 
information  may  be  obtained  from  Oscar  M. 
Wiuldtll,    .Superintendent,    Winnebago. 

Bayonne,  N.  J.— Until  8:30  p.  m.,  Dec.  12, 
bv  J.  F.  Desmond.  Secretary  Board  of  Edu- 
cation, Avenue  C  and  27th  St.,  for  labor 
and  material  for  erection  of  public  school 
No.  10  between  W.  10  and  W.  11  St.  Plans, 
etc.,  also  at  office  of  S.  Edson  Gage  and 
Donald  G.  Anderson,  3  Union  Sf|.,  New 
York    City. 

Ellis  Island,  N.  Y.  H.— Until  2:30  p.  m.. 
Die.  .'1.  by  Robert  Watchorn.  Commissioner 
of  Immigration.  Ellis  Island.  N.  Y.  H..  for 
all  labor  and  materials  required  for  altera- 
ticins  providing  for  dining  hall,  second  floor. 
Kitchen  and  Laundry  Building,  at  U.  S. 
Immigrant  Station,   Ellis  Island,  N.  T.  H. 

Cincinnati,  O. — Until  noon,  Jan.  6,  by 
Clerk  Board  of  Education,  for  the  construc- 
tion of  a  new  high  school  building  on  the 
corner  of  Clifton  Ave.  and  McMilan  St.  In- 
formation may  be  obtained  from  Henry 
Klpin,  Superintendent  of  Buildings,  No.  slO 
Main    St. 

Palnesvllle,  O.— Until  Dec.  16,  by  E.  D. 
Heariwcll.  County  Auditor,  for  labor  and 
material  for  erection  of  cell  work  for  coun- 
ty jail  now  in  course  of  erection.  J.  Milton 
Dver,  Architect,  Cuyahoga  BIdg.,  Cleve- 
land.  O. 

Philadelphia,  Pa.— Until  2:30  p.  m.,  Dec. 
9.  by  Board  of  Education,  for  repairs,  etc., 
to   school    buildings. 

Pittsburg,  Pa. — Until  noon,  Dec.  6,  by  F. 
P.  Booth.  County  Controller,  for  repairs  to 
County   Court  House. 

Pine  Ridge,  S.  Dak. — Until  2  p.  m.,  Jan. 
l.S.  for  constructing  dairy  barn  at  Pine 
Ridge  Agency. 

Richmond,  Va. — Until  3  p.  ra.,  Dec.  26,  by 
C.  P.  Walford.  Clark  and  Supervisor.  City 
Hall,  for  construction  of  a  high  school 
building.      Charles   K.    Brj-ant.    Architect. 

Ladysmith,  Ont. — Until  Dec.  11,  by  Fred 
Gelinas,  Secretary,  Department  Public 
Works,  Ottawa,  Ont.,  for  construction  of  a 
public  building  here. 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Denver,  Colo. — Until  noon,  Dec.  7.  by  T. 
W.  .laycox.  State  Engineer, 'for  construction 
and  repair  of  1  2-3  miles  of  wagon  road 
near   Jamestown. 

Indianapolis,  Ind. — Until  10  a.  m..  Dec.  6. 
by  Board  Public  Works,  for  improvement 
of  Hiawatha  St.  by  grading,  graveling  and 
rolling   the   roadway. 

Kansas  City,  Mo.— Until  2  p.  m..  Dec.  10. 
by  Everett  Elliott,  Secretary  Board  Public 
Works,  for  grading  the  north  sidewalk  space 
on  loth  St.  from  Topping  Ave.  to  about  150 
ft.   west. 

St.  Louis,  Mo. — Until  noon.  Dec.  10.  by  W. 
B,  Dryden,  Secretai-y  Board  Public  Im- 
provements, for  34  contracts  for  improving 
alleys,  by  grading  and  paving  with  vitrified 
brick. 

Camden,  N.  J. — Until  11  a.  m..  Dec.  9, 
by  Fred  W.  George.  Clerk  Board  County 
Freeholders,  for  building  gravel  road  from 
Berlin  to  Tansboro,  a  distance  of  2.33  miles. 
J.    J.    .\lbertson.    County   Engineer. 

Salem,  N.  J. — Until  8  p.  m.,  Dec.  10.  by 
Road  Committee,  County  Freeholders.  John 
F.  Ayars,  Director,  for  grading  and  placing 
oyster  shells  on  Mannington  Road  (1.58 
miles)    in    Mannington  Township. 

Brooklyn,  N.  Y.— Until  11  a.  m.,  Dec.  11, 
by  Bird  S.  Coler,  Br  rough  President,  for 
two  contracts  for  regulating  and  paving  with 
asphalt,  one  contract  for  regulating  and  re- 
paying with  asT'halt  and  one  contract  for 
regulating,  grading  and  paving  with  gran- 
ite. Largest  contract  calls  for  improvement 
of  Grafton  St.,  the  work  including  2,965  sq. 
yds.  asphalt  pavement  and  415  cu.  yds.  of 
concrete. 

Buffalo,  N.  Y.— Until  11  a.  m..  Dec.  6.  by 
F.  G.  Ward,  Commissioner  Public  Works, 
for  paving  portions  of  Detroit  St..  and  Holt 
St.,  and  for  repaving  portions  of  Lafayette 
Ave.,   Pine  St.,   and  Bean  Alley. 

Dayton,  O. — Until  noon.  Dec.  4.  by  W.  A. 
Maynes,  Clerk  Board  Public  Service,  for  the 
following:  1,500  sq.  yds.  brick  repaving, 
IflO  sq.  yds.  asphalt  repaving,  6,000  lin.  ft. 
boulder   repaving. 

Madlsonvllle,  O. — Until  noon,  Dec.  11.  by 
J.  A.  Conant,  Village  Clerk,  for  the  Im- 
provement of  Archer  Ave.  from  Central  Ave. 
to  Burch  St.,  by  gradine  and  constructing 
the   neces.sary   drains,    walls,   culverts,   etc. 

Columbus,  O. — Until  noon,  Dec.  11.  by  Ed- 
ward F.  McGulre.  Secretary  Board  Public 
Service,  for  Improvement  of  portions  of  fol- 
lowing   streets:      Champion    Ave.,    ISth    St., 


Frambes  Ave.,  Forest  St.,  Kendal  PI.,  Long 
St.,  Leonard  Ave.,  Mitchell  St.,  Parsons 
Ave.,  17th  St.,  6th  Ave.,  13th  Ave.,  Wood- 
ruff Ave. 

Erie,  Pa.— Until  Dec.  16,  by  Board  Public 
Works,    fur  repairing  French  St. 

Harrisburg,  Pa. — Until  Dec.  16,  by  Joseph 
W.  Hunter,  State  Highway  Commissioner, 
for  construction  of  5,280  ft.  of  road,  16  ft. 
wide.   In   Londonderry  Township. 

Memphis,  Tenn. — Until  Dec.  5,  by  Ennis 
M.  Douglas.  City  Register,  for  paving  por- 
tion of  Laclede   Ave.    with    gravel. 

Salt  Lake  City,  Utah. — Until  8  p.  m..  Jan. 
3  (change  of  date),  by  F.  J.  Leonard,  Chair- 
man Board  Public  Works,  for  grading, 
curbing  and  paving  First  South  St.,  the 
work  Including  60,000  cu.  yds.  grading,  17.000 
lln.  ft.  curbing  and  41,000  sq.  yds.  asphalt 
pavement.  Louis  C.  Kelsey  Is  City  En- 
gineer. 

Sewers. 

Bids  are  asked  on  following  work,  th» 
notes  being  arranged  alphabetically  bj 
states: 

Evansville,  Ind. — Until  2  p.  m.,  Dec.  28, 
by  Walter  F.  Wunderlich,  Clerk  Board  Pub- 
lic Works,  for  constructing  10-in.  vitrified 
pipe  sewer  in  7th  Ave. 

Indianapolis,  Ind. — Until  10  a.  m.,  Dec.  9, 
by  Board  Public  Works,  for  constructing 
local  sewers  in  Owosso  Ave.,  21st  St.,  29tb 
St.  and  26th  St. 

Indianapolis,  Ind. — Until  10  a.  m.,  Dec.  6, 
by  Board  Public  Works,  for  constructing 
local  sewer  in  first  alley  north  of  26th  St. ; 
also  for  constructing  local  sewer  in  first 
alley  north  of  30th  St. 

St.  Paul,  Minn. — Until  2  p.  m.,  Dec.  12, 
by  R.  L.  Gorman.  Clerk  Board  Public 
W^orks,  for  constructing  sewer  in  Fairview 
Ave.  and  sewer  in  Hoffman  Ave. 

Reno,  Nev. — Until  Dec.  9.  by  City  Clerk, 
for  labor  for  excavating  and  backfilling  for 
construction   of  south   side   sewer  system. 

Brooklyn,  N.  Y.— Until  11  a.  m..  Dec.  11, 
by  Bird  S.  Coler,  Borough  President,  for 
constructing  sewer  in  44th  St..  estimated 
to  cost  $14,343,  and  sewer  in  East  4th  St., 
estimated  to  cost  $9,682;  also  for  construct- 
ing four  sewer  basins.  Largest  contract  in- 
cludes construction  of  762  lin.  ft.  of  36-ln. 
brick  sewer.  801  lin,  ft.  of  15-in.  pipe  sewer, 
895  lin.  ft.  of  12-in.  pipe  sewer,  and  3,100 
lin.  ft.   of  6-in.   house  connection  drain. 

Dayton,  O. — Until  noon.  Dec.  4,  by  W.  A. 
Maynes.  Clerk  Board  Public  Service,  for 
furnishing  and  laying  following:  2.000  ft. 
5-in,  2,000  ft.  6-in..  50.250  ft.  8-in..  8,100  ft. 
10-in.,  1,500  ft.  12-in.,  and  6,200  ft.  15-in. 
vitrified  pipe  sewer. 

Lorain,  O. — Until  noon.  Dec.  9,  by  Board 
Public  Service.  G.  N.  Damon,  Clerk,  for 
labor  and  material  for  constructing  brick 
storm  water  sewer  in  Penfleld  Ave..  Sewer 
District  No.  4.  Certified  check  for  $1,000 
required    with    bid. 

Steubenville,  O. — Until  noon.  Dec.  9,  by 
T.  W'.  Vance.  Clerk  Board  Public  Service, 
for  constructing  sewer   in   Market  St. 

Springfield,  O. — .\11  bids  received  Nov.  20 
by  F.  A.  Crothers.  Clerk  Board  Public  Ser- 
vice, for  constructing  portion  of  high  level 
intercepting  sewer,  were  rejected,  and  new 
bids  are  being  asked  until  noon,  Dec.  18. 
Three  bids  were  received  Nov.  20,  only  one 
of  these  being  formal.  The  work  Includes 
2.096  ft,  24-in.:  5.554  ft.,  30-in.,  and  2.166 
ft.,  33-in.  pipe  or  concrete  sewer  and  17,875 
cu.  yds.  rock  excavation.  W.  H.  Sieverling 
is  City  Engineer. 

Toledo,  O. — Until  noon.  Dec.  9,  by  Rev- 
nold  Voit.  Clerk  Board  Public  Service,  for 
construction  of  local  sewers  Nos.  1011  and 
1014. 

Water  Supply. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  Ijy 
states: 

Atlantic,  la. — Until  Dec.  7,  according  to 
reports,  by  tliis  city,  for  labor  and  materials 
for  drilling  two  wells:  also  for  furnishing 
castings,  valves  and  fittings,  1.000  water 
meters,  high  duty  pumping  engine,  and  a 
power  pump. 

McComb,  Miss. — Until  Dec.  17,  by  Mayor 
and  Selectmen,  for  sinking  artesian  well  at 
water   plant.      J.    Dock    Harrell,    City    (IJlerk 

Dayton,  O. — Until  noon.  Dec.  4,  by  W.  A. 
Maynes.  Clerk  Board  Public  Service,  for 
labor  and  materials  for  following  work:  500 
ft.  12-in.  cast  Iron  pipe.  2.800  ft.  5-ln.  cast 
Iron  pipe.  2  tons  specials.  2.800  ft.  of  5-in. 
wrought  Iron  pipe.  8  5-ln.  gate  valves,  30.- 
000  B.  M.  of  sheeting  left  in  trench,  1  pair 
pneumatic    lifts    (capacity    each    600    gallons 
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per  minute),  1  cast  iron  chamber  for  lifts, 
Including  excavation  and  back  fill.  1  con- 
crete chamber  for  lifts,  including  excavation 
and   back   illl. 

Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Muscatine,  la. — Ditch  Work. — Until  noon, 
Dec.  7.  by  A.  S.  Lawrence.  County  Auditor, 
for  exca\'ating  ditches  in  Drainage  District 
No.  3.  and  for  furnishing  and  placing  addi- 
tional cast  iron  pipes  or  concrete  conduits  at 
cross  levee  in  Sees.  5  and  6. 

Sac  City,  la.— Ditch  Work.— Until  Dec.  10. 
by  J.  J.  Harter.  County  Auditor,  for  con- 
structing  two   ditches. 

Webster  City,  la. — Drainage  Ditches. — Un- 
til Dec.  14.  by  O.  A.  Cragwich.  County 
Auditor,  for  constructing  Drainage  Ditch 
No.   31  and  Drainage  Ditch  No.   32. 

Mount  Vernon,  Ind. — Drainage  Work. — 
Until  Dec.  20,  by  Drainage  Commissioner  of 
Posey  County,  for  construction  of  a  ditch 
and  drain. 

New  Orleans,  La. — Levee  Work. —  Until 
Dec.  16,  by  Maj.  J.  F.  Mclndoe,  U.  S.  En- 
gineers, 1539  Louisiana  Ave.,  for  construct- 
ing 771,600  cu.  yds.  of  levee  work  In  Dower 
Tensas.  Atchafalaya  and  Ponchartrain  levee 
districts. 

Brooklyn,  N.  Y.— Grading  Dot.— Until  11 
a.  m..  Dec.  11.  by  Bird  S.  Coler.  Borough 
President,  for  grading  lot  on  northeast  cor- 
ner of  10th  Ave.  and  Slierman  St..  the  work 
including  3S9  cu.  yds.  earth  excavation  and 
163  cu.  yds.  of  earth  filling. 

McDougall  Chutes,  Ont. — Railroad  'Work. 
— The  .1.  H.  Reynolds  Construction  Co.,  Mc- 
Dougall Chutes,  have  received  contract  for 
150  miles  of  work  in  Northern  Ontario  and 
Quebec,  and  will  be  ready  to  let  the  work 
soon  after  Dec.  1.  The  work  consists  of 
grading  (earth  and  rock,  principally  earth), 
mostly  steam  shovel  work  to  be  done  with 
small  cars  and  track:  also  concrete  work 
and  tie  contracts.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

Miscellaneous. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Washington,  D.  C— Metal  Work.— Until 
noon,  Dec.  21,  by  District  Commissioners, 
for  furnishing  four  metal  lions  (dimensions, 
base  about  7  ft.  x  12  ft,,  height  about  9  ft.) 
for  Connecticut  Ave.  bridge.  Blank  forms 
of  proposals  and  all  necessarj'  information 
may  be  obtained  at  Room  43,   District  Bldg. 

Paducah,  Ky. — Tenders. — Until  11  a.  m.. 
Dee.  27,  by  Maj.  Wm.  W.  Harts.  U.  S. 
Engrs.,  Nashville.  Tenn.,  for  building  two 
wooden   hull   steam  tenders. 

Boston,  Mass. — Wreck  Removal. — Until 
noon,  Dec.  27,  by  Maj.  Edw.  Burr,  U.  S. 
Engrs..  for  removal  of  wreck  of  steamship 
"City  of  Birmingham."  lying  in  Upper  Main 
Ship  Channel.   Boston  Harbor. 

New  York,  N.  Y. — Street  Lighting, — Until 
2  p.  m.,  Dec.  10.  by  John  H.  O'Brien,  Com- 
missioner Water  Supply,  Gas  and  Electric- 
ity. 13  Park  Row,  for  lighting  streets,  ave- 
nues and  public  buildings  of  various  bor- 
oughs of  New  York  City. 

New  York,  N.  Y, — Trimming  Scows,  Etc. 
— Until  noon,  Dec.  12.  by  Foster  Crowell, 
Commissioner  of  Street  Cleaning,  13  Park 
Row,  for  furnishing  all  the  labor  and  ma- 
terials required  for  loading  and  trimming 
deck  scows  and  other  vessels  of  the  De- 
partment, and  for  the  privilege  of  sorting 
and  picking  over  and  appropriating  certain 
of  the  refuse  of  the  dumps.  Security  re- 
quired   is   $5,000. 

Columbus,  O. — Garbage  Works. — Until 
noon,  Jan.  14,  by  E.  F.  jfcGuire.  Secretary 
Board  Public  Ser\-ice,  for  the  construction 
of  garl)age  reduction  works  in  accordance 
with  specifications  on  file  in  the  office  of 
said  Board  and  in  the  custody  of  Henr>- 
Maetzel,  Chief  Engineer,  Department  of 
Public  Service.  The  work  consists  of  the 
design,  construction,  delivery  and  erection 
of  the  reduction  works  complete,  on  land 
owned  bv  the  Citv  of  Columbus.  The  works 
will  have  a  capacity  of  100  tons  per  24 
hours. 

Materials,Macliines,Supplies,Tools,Etc. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Washington,  D.  C. — Milling  Machine.  Etc. 
— Until  10  a.  m.,  Dec.  17.  by  Bureau  Supplies 
and  Accounts.   Na^-v-  Department.   Washing- 


ton. D.  C,  to  furnish  at  the  navy  yard, 
Washington,  a  quantitv  of  naval  supplies,  as 
follows:  Sch.  538— Milling  machine.  Sch.  587 
— Hewitt  lamps.  Sch.  590 — Rubber  boots, 
pump,  oil  stones,  air  drills,  saws  for  milling 
machine,  hardware,  copper,  steel. 

Washington,  D.  C. — Electrical  Materials. — 
Until  10:30  a.  m.,  Dec.  23.  by  H.  F.  Hodges. 
General  Purchasing  Officer.  Isthmian  Canal 
Commission,  for  furnishing  under  Canal  Cir- 
cular 405:  Electrical  material,  consisting  of 
cable,  wire,  flexible  conduit,  wire  attach- 
ments, switches,  push  buttons,  shade  hold- 
ers, annunciators,  bells,  lamp  shades  elec- 
troliers, incandescent  globes,  dry  cells,  wire 
grips,  bit  braces,  blow  torches,  fire  pots, 
miter  boxes,  solder  insulating  compound,  red 
fiber,  tape,  screws,  staples,  rubber  gloves, 
linemen's  belts,   etc. 

Washington,  D.  C. — Pipe,  Chain,  Rope, 
Etc.— Until  10:30  a.  m..  Dec.  27.  by  H.  F. 
Hodges.  General  Purchasing  Officer,  Isth- 
mian Canal  Commission,  for  furnishing 
under  Circular  406:  Sanitary  fixtures,  valves, 
wrought  iron  pipe,  conductor  pipe,  copper 
tubing,  condenser  tubes,  compressed  air  re- 
heater,  repair  parts  for  unloaders  and  dump 
cars,  rail  braces,  wheeled  scrapers,  steel,  bar 
iron,  pig  iron,  copper,  tin,  antimony,  rivets 
bolts,  lag  screws,  tacks,  chain,  wire  rope, 
wire  cloth,  hall  bearings,  shovels,  tool 
handles,  wrenches,  turnbuckles.  wire  rope 
clips,  belt  fasteners,  soldering  coppers,  tackle 
blocks,  chain  blocks,  flue  brushes,  car  locks, 
paddocks,  door  hardware,  steam  gauges, 
steam  whistles,  wing  dividers,  watchmen's 
watches,   lumber,   etc 

Atlantic,  la. — Meters,  Pump,  Etc. — See  un- 
der Bids  Asked — Water  Supply. 

Chicago,  III. — Gate  "^'alves, — Until  11  a. 
m..  Dec.  13.  by  Department  Public  Works, 
room  317.  City  Hall,  for  furnishing  following 
gate  valves  for  cast  iron  water  mains:  50 
4-in.  valves.  360  6-in.  valves,  325  S-in.  valves, 
and  100  12-in.  valves, 

Chicago,  III, — Ferrules. — Until  11  a.  m., 
Dec.  13.  bv  Department  Public  Works,  Room 
317.  City  Hall,  for  furnishing  following  brass 
corporation  ferrules:  12,000  %-in,  ferrules, 
500  1-in,  ferrules.  100  Hi-in.  ferrules.  400 
1%-in.    ferrules  and  250  2in.  ferrules. 

Chicago,  III. — Lubricating  Oil. — Until  11  a. 
m..  Dec.  13.  by  Department  I»ublic  Works, 
325  City  Hall,  for  furnishing  and  delivering 
lubricating  oils  for  use  at  the  various  city 
water  pumping  stations  during  the  term,  be- 
ginning Jan.  1,  1908,  and  ending  Dec.  31, 
1908. 

Annapolis,  Md. — Pipe  Fittings.  Etc.— Until 
10  a.  m..  Dec.  10.  by  Bureau  of  Supplies  and 
Accounts.  Navy  t)epartment.  Washington,  D. 
C.  to  furnish  at  the  Naval  Academy,  An- 
napolis, Md..  a  quantity  of  pipe  fittings,  oil 
burner,  forge.  Applications  for  proposals 
should   refer    to   Schedule   570. 

Ashville,  O. — Arc  Lamps.  Wire. — Until  Dec, 
20.  by  W.  P.  Powell,  "\'lllage  Clerk,  for  fur- 
nishing f,  o,  b.,  Ashville.  arc  lamps  and  cop- 
per wire  necessary  in  connection  with  the 
installation  of  the  'proposed  system  of  street 
lighting. 

Winnipeg,  Man. — ^Water  Pipe. — Board  of 
Control.  Magnus  Peterson,  Secretary,  has  ex- 
tended time  for  receiving  bids  for  15  miles 
of  assorted  water  pipe  from  Nov.  15  to  Jan. 
15. 

CONTRACTS  LET. 

The  following  contracts  have  been  let  re- 
cently: 

Mobile,  Ala.— Locks. — P.  H.  O'Brien,  An- 
niston,  Ala.,  at  about  ?1, 000. 000,  for  con- 
structing locks  Xos.  2  and  3  on  the  Tombig- 
bee   River  for   U.    S.    Government. 

Birmingham,  Ala.— Paving.— Southern  Bi- 
tulithic  Co.  of  Nashville.  Tenn.,  additional 
contract  for  2.500  sq.  yds.   of  bitulithlc  here. 

Huntsville,  Ala.— Paving  Brick. — Gray 
Shale  Paving  Brick  Co.,  Birmingham,  Ala., 
for  furnishing  city  with  vitrified  brick  for 
street   paving. 

Sacramento,  Cal. — Bridge  'Work. — Jenkins 
&  Wells,  at  $5.3SS,  for  repairing  American 
River  bridge,  work  including  placing  brush 
mattresses  anchored  to  concrete  blocks;  Mc- 
Dougall &  Kennedy,  at  $13,795,  for  recon- 
struction of  American   River  trestle. 

Denver,  Colo. — Electrical  Equipment.— 
Northwestern  Electric  Equipment  Co.  of  St. 
Paul.  Minn.,  for  the  electrical  equipment 
of  the  auditorium.  The  work  was  let  by 
the  National  Surety  Company,  and  includes 
a  complete  electrical  plant  that  will  cost 
$40,000, 

Iowa  City,  la. — Bridge. — Iowa  Bridge  Co.. 
Des  Moines.  la.,  at  $26,500.  for  bridge  over 
Iowa  River  at  this  place. 

Peoria,  III. — Bridge  Work. —  Missouri 
Bridge  &  Iron  Co.,  St.  Louis.  Mo.,  at  $912, 
for  constructing  32  ft.  steel  bridge  in  Rose- 


field:  Schmitt  Construction  Co.,  Peoria,  111., 
at  $1,190,  for  35  ft.  steel  bridge  in  Rosefleld; 
Missouri  Bridge  &  Iron  Co.,  at  $1,882,  for 
75  ft,  span  steel  bridge  on  concrete  abut- 
ments  in    Chillicothe, 

Iowa  City,  la, — Bridge. — Iowa  Bridge  Co,, 
at  $26,450,  for  construction  of  new  park 
bridge,  to  consist  of  three  spans,  175  ft. 
each,   witli   18   ft.    roadway. 

Richmond,  Ind. — Sewer. — Hlpskind  &  Son, 
Wabash.  Ind.,  at  $11,700,  for  constructing 
sewer  from  Sheridan  St.  to  west  line  of 
West   nth   St. 

Indianapolis,  Ind. — Paving,  Grading,  Etc. 
— Marion  County  Construction  Co..  Indian- 
apolis, for  paving  with  brick  Stillwell  St.; 
Henry  Pothast,  for  grading  in  Houston  St.; 
L.  J.  Cooper  &  Co.,  for  brick  paving  In 
Chesapeake  St.;  John  Arnold,  for  cement 
walks  on  Michigan  St.;  L.  J.  Cooper  &  Co,, 
for  brick  roadway  on  Walnut  St,;  Hoosier 
Construction  Co,,  for  bitulithlc  paving  In 
Hoyt  Ave, 

Terre  Haute,  Ind.— Roadwork,— W.  M,  Flf- 
fin,  for  building  Dickinson  Road  in  Lost 
Creek  Township,  and  W,  C,  Dorsey  for 
liuilding  Roberts  Road  in  Otter  Creek  and 
the  Cox  Road   in   Fayette, 

Pittsburg.  Kan. — Sewer,  Ditch. — ^W.  W. 
Cook,  at  $2,677,  for  constructing  sewer  lat- 
erals 10a  and  7a;  Seibert  &  Johnson,  for 
drainage   ditch   in   2nd   ward. 

Charleston,  Mo.— Ditch  Work.— H.  G. 
Harding,  Laporte.  Ind.,  at  about  $200,000, 
for  digging  canal  about  40  miles  long.  In- 
volving handling  2.040,000  cu.  yds.  of  earth. 

Malaga,  N.  J. — Road. — J.  Sheppard  Fisler, 
Clayton,  N.  J.,  at  $12,911.  for  constructing 
Malaga   and   Downstown   Road. 

Albany,  N,  Y.— Road  Work.— Stewart-Ker- 
baugh-Shanley  Co..  New  York  City,  at  $155,- 
414  for  constructing  three  state  roads  in 
Onondaga   County. 

Rochester,  N.  Y. — Subway. — J.  W.  Dwj-er 
&  Son.  Buffalo,  N,  Y,,  and  Houston  Barn- 
ard, at  $120,000,  for  excavation  and  mason 
work  at  Culver  Road  subway  for  N,  Y,  C. 
&    H.    R,    R.    R. 

Winston,  N.  C. — Bitulithlc  Pavement. — 
Atlantic  Bitulithlc  Co..  of  Richmond,  'Va,, 
for    72.000   sq.    yds.    of   bituUthlc. 

Kings  Mountain,  N.  C. — Lighting  Svstem. 
— Harkey  &  Pahe.  Charlotte,  N.  C,  for  In- 
stalling   electric    lighting    system    here, 

Dayton,  O, — Ditch. — Portland  Tile  Co.,  at 
$1.4S5.    for   Peffly   ditch   in   Clay   Township. 

Piqua,  O. — Bridge. — Wynkoop  &  McGorm- 
ley,  Toledo,  O.,  at  $25,227,  for  sub  and 
superstructure  of  bridge  over  Stillwater 
River  near  West  Milton, 

Toledo,  O. — Pavement. — H,  P,  Streicher  & 
Co,  of  Toledo  tor  laying  6,325  sq.  yds.  of 
bitulithic   in  this   city. 

Eugene,  Ore. — Paving. — Warren  Construc- 
tion Co..  Portland.  Ore.,  for  2.834  sq.  yds.  of 
bitulithic   in    this   city. 

Troy,  O. — Bridge  Work. — Fauner  &  Reuclt 
at  $5.95  per  cu.  yd,  for  substructure  of  Mil- 
ton bridge  and  $9,95  per  cu.  yd.  for  rein- 
forced concrete  culverts. 

Portland,  Ore. — Bitulithic. — Warren  Con- 
struction Co..  Portland,  for  an  additional 
contract    for   15.802   sq.    yds.    of  bitulithic. 

Salem,  Ore. — Pavement. — An  additional 
contract  for  14.429  sq.  yds,  of  bitulithic  has 
been  ^iwarded  to  the  Warren  Construction 
Co.    of  Portland,    Ore. 

Harrisburg,  Pa. — Road  Work. — McCor- 
mick  &  Co..  at  $18,000,  for  construction  of 
Paxtang   Pike. 

Pittsburg,  Pa.— Memorial  Hall.— P.  W. 
Finn.  Altoona,  Pa.,  at  $873,000,  for  con- 
structing a  memorial  hall  for  Allegheny 
County.  Bids  were  opened  Nov.  25.  Gran- 
ite   arid    terra   cotta    construction. 

Newport,  Pa. — Sewers. — Brady  &  Snavely. 
Harrisburg,    for   constructing  sewers   here. 

New  Castle,  Pa. — Sewers. — Louis  Moyer, 
for  constructing  Scioto  and  Blaine  sts.  sew- 
ers; Ferry  .&  Co..  for  sewer  in  Winter  ave. 

Columbia,  S.  C. — Paving. — Georgia  Engi- 
neering Co..  Augusta,  Ga..  at  $173,559,  for 
paving   Main    st.    with   vitrified   brick. 

Richmond,  Tex. — Bridge. — E.  P.  Alsburj'. 
Houston,  Tex.,  for  constructing  joint  county 
steel  bridge  over  Bernard  River  at  Schley 
Crossing. 

Manitowoc,  Wis. — Bridge  Work.— W.  E, 
Pellet,  Manitowoc,  at  about  $6,000,  for 
widening  drawbridge  of  Wisconsin  Central 
Ry. 

Vancouver,  Wash. — Paving. — ^Warren  Con- 
struction Co.,  Portland.  Ore.,  for  36,987  sq. 
yds.    of    bitulithic    here,  . 

Port  Arthur,  Ont, — Paving. — The  Warren 
Bituminous  Paving  Co..  Toronto,  Ont.,  for 
6.,"i93   sq.    yds.   of  bitulithic. 

Toronto,  Ont. — Bitulithic. — ^Warren  Bitum- 
inous Paving  Co..  Toronto,  for  additional 
contract  of  2,432  sq.  yds.  of  bitulithic. 
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PROJECTED  WORK. 
Bridges. 

Items   Arranged   Alphabetically  by  States. 

Red  Bluff,  Cal. — County  Surveyor  Lunlng 
has  completed  plans  for  a  360  ft.  I-beam 
brldpc  to  span  Paynes  Creek  Slonuh  on  the 
Cone  Road,  one  mile  east  of  Red  Bluff. 
BrldRe  will  have  12  spans  of  3n  ft.  each 
resting  on  concrete  piers  and  will  be  18  ft. 
wide. 

Orovllle,  Cal. — Northern  Electric  Ry.  Co. 
Is  to  ask  County  Supervisors  for  franchise 
to  construct  toil  bridge  over  Sacramento. 
River. 

Quincy,  Cal. — County  Supervisors  are  to 
have  following  bridges  erected:  Long  steel 
bridge  win  be  built  over  Spanish  Creek  near 
Quincy;  a  steel  bridge  over  Spanish  Creek 
at  Spanish  Ranch;  steel  bridge  on  the 
North  Fork  of  Feather  River,  near  Big 
Springs;  and  two  long  approaches  to  the 
La  Porte  bridge.  In  addition,  the  Bates 
bridge  in  Sierra  Valley  will  be  erected  and 
steel  approaches  to  the  Flournoy  bridge  will 
be  built  on  the  north  side.  The  main  span 
of  the  same  bridge  will  be  rebuilt,  and  new 
bridges  will  be  built  over  Clear  Creek,  at 
Cadie  Land  and  Wolf  Creek,  near  Green- 
ville. 

San  Francisco.  Cal. — The  Harbor  Board  Is 
considering  construction  of  a  $40,000  bridge 
over    East    St. 

Waterloo,  la. — Commission  of  which  C.  T. 
Wilson,  City  Engineer,  was  a  member,  has 
reported  that  an  opening  could  be  made  in 
the  embankment  of  the  W.  C.  F.  &  N.  Ry. 
Co.,  at  the  San.s  Souci  cutoff  and  a  through- 
plate  girder  bridge  erected  at  a  cost  of 
$7,500. 

Carbon  Cliff,  HI. — Supervisors  of  Rock  Is- 
land County.  Rock  Island,  III.,  and  Super- 
vLsors  of  Henry  County,  have  decided  to 
build  a  highway  and  railway  bridge  over 
Rock  River  near  this  place.  Bridge  will 
cost  about  $40,000  and  work  is  to  be  started 
in    the   spring. 

South  Bend,  Ind. — Following  bids  were 
received  Nov.  22  by  County  Commissioners 
for  construction  of  east  race  bridge  at 
La  Salle  Ave.:  C.  L.  Copp.  South  Bend, 
Ind.,  $13,234;  Marsh  Co.,  Des  Moines,  la., 
$16,764;  Falkenau  Construction  Co.,  Chicago, 
111..  $14,248;  KIkhart  Construction  Co.,  Elk- 
hart,   Ind.,    $17,500. 

Indianapolis,  Ind. — Commissioners  of  Mar- 
ion County  will  shortly  ask  bids  for  exten- 
sive repairs  to  the  Dorman  St.  bridge  over 
Pogues  Run. 

Hutchinson,  Kan. —  Hutchinson-Kansas 
Salt  Co.  will  build  a  bridge  over  Arkansas 
River  at  Monroe  St.  County  will  pay  $2,000 
as  its  share  of  the  cost.  A  bridge  will  also 
he  built  across  the  Arkansas  River  at  17th 
St.  by  the  county. 

Detroit,  Mich. — City  Engineer  has  been 
directed  to  draw  plans  and  prepare  esti- 
mates for  tlie  construction  of  a  new  Belle 
Isle  bridge  and  also  for  removing  present 
bridge  to  be  used  at  a  point  opposite  the 
upper  end   of  the  Island. 

Lansing,  Mich. — City  Engineer  is  prepar- 
ing plans  for  new  bridge  over  Cedar  River 
at   Cedar   St. 

Duluth,  Minn. — City  is  considering  con- 
struction of  viaduct  over  railroad  tracks 
from  Banks  Ave.  and  Third  St.  City  En- 
gineer estimates  cost  of  steel  viaduct  at 
about  $20,000.  Replacing  of  present  wooden 
bridge  with  steel  structure  would  cost  about 
$9,000. 

St.  Louis,  Mo. — City  Council  has  passed 
over  Mayor  Wells'  veto  the  bill  for  a  free 
bridge  across  the  Mississippi  River  at  Chou- 
teau Ave.,  for  which  the  people  voted  to 
issue  $3,500,000  bonds. 

Newiark,  N.  J. — Local  Board  of  Trade  has 
adopted  resolution  to  the  effect  tliat  steps 
should  be  taken  to  compel  the  Central  Rail- 
road of  New  Jersey  to  build  a  new  bridge 
in  place  of  its  present  one  across  Newark 
Bay.  Mayor  Haussling  is  to  urge  City 
Council  to  action. 

Cleveland,  O. — Plans  are  now  under  way 
for  the  high  level  bridges  to  be  constructed 
by  the  city  over  the  Cuyahoga  River.  Wil- 
liam J.   Carter  is  City  Engineer. 

Cleveland,  O. — Eastern  Ohio  Traction  Co. 
proposes  to  erect  a  bridge  over  the  Chagrin 
River,    near   its   Chagrin   Falls   power   plant. 

Portland,  Ore. — Plans  are  being  made  by 
engineers  of  the  Harrlman  lines  for  the 
construction  of  a  new  bridge  over  the  Wil- 
lamette to  replace  the  present  steel  struc- 
ture. G.  W.  Boschkc,  Portland,  Ore.,  is 
Chief  Engineer,  Oregon  R.  R.  &  Navigation 
Co. 


Railroads 
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Augusta,  Ga. — Surveys  are  now  under  way 
for  location  of  projected  line  of  Savanah. 
Augusta  &  Northern  Ry.  The  route  from 
Corner  to  Commerce  and  thence  to  Gaines- 
ville is  now  being  located.  Recently  Wash- 
ington, Ga.,  raised  $75,000  to  insure  the 
road  touching  that  city.  Cecil  Gabbett, 
Savannah,   Ga.,   is   interested. 

Pekin,  III. — Double  tracking  of  Peoria  & 
Eastern  Division  of  Cleveland,  Cincinnati, 
Chicago  &  St.  Louis  Ry.,  between  Pekin 
and  Bloomlngton,  i.s  under  con.sideration. 
A.  L.  Kuehn.  Cincinnati,  O.,  is  Engineer 
Track   and   Roadway. 

McAlester,  Ind.  T. — Surveys  are  being 
made  by  Missouri,  Kansas  &  Texas  R.  R.. 
for  extensive  Improvements  In  the  yards 
and  changes  In  the  main  line  near  this 
city.  This  change  Is  In  accord  with  the 
plan  of  the  Katy  to  double  its  entire  line 
from  Denlson  to  Muskogee  and  later  to 
Parsons.  The  road  Is  now  being  double 
tracked  south  of  Atoka  and  upon  the  com- 
pletion of  the  stretch  from  Denlson  to  Atoka 
the  Improvements  in  the  line  from  that 
point  will  be  extended  to  McAlester.  J.  W. 
Petheram,    Dallas,    Tex.,    is   Chief   Engineer. 

Lake  Charles,  La. — Advices  from  this 
place  state  that  financial  arrangements  for 
building  the  New  Iberia.  St.  Martin  & 
Northern  R.  R.  are  progressing  favorably 
and  the  completion  of  the  line  in  time  to 
iiandle  next  year's  crop  is  practically  as- 
sured. Rights  of  way  between  Abbeville 
and  Broussard,  the  junction  point  on  the 
New  Iberia  line  is  now  being  received.  F. 
M.  Welch   is   president  of  the  road. 

Okalona,  Miss. — Surveys  for  the  Aberdeen 
&  Tombigbee  Ry..  which  Is  to  extend  from 
this  place  to  Pickinsville.  Ala..  65  miles 
have  been  completed,  and  gr.ading  is  fin- 
ished between  Okalona  and  Aberdeen.  17% 
miles,  and  Columb-us  and  Pickinsville.  The 
road,  which  Is  being  built  principally  for 
lumber  traffic,  is  being  constructed  by  the 
company  with  Its  own  forces. 

Atlantic  City,  N.  J. — Pennsylvania  R.  R. 
Is  to  improve  its  terminal  facilities  at  this 
place.  Its  tracks  will  be  elevated  from  the 
drawbridge  to  the  present  station  and  the 
new  station  will  be  at  Atlantic  Ave.  South 
Carolina  and  Tennessee  Aves.  will  be  wid- 
ened in  order  to  establish  a  park  at  the 
terminal,  and  there  will  be  a  boulevard 
from  the  station  and  park  tn  the  Inlet. 
Alex.  C.  Shand,  Philadelphia,  Pa.,  is  Chief 
Engineer. 

Trenton,  N.  J. — Plans  are  being  completed 
by  the  Pennsylvania  R.  R,  for  the  double 
tracking  of  the  Belvidere  Division  from 
Trenton  to  Mauch  Chunk.  Work  will  prob- 
ably be  started  in  the  spring. 

Sulphur,  Okla. — Steps  are  being  taken  to 
finance  the  St.  Louis.  Springfield.  Oklahoma 
&  Western  R.  R.  Co.,  which  proposes  to 
construct  a  road  from  Sallisaw,  Okla..  to 
McAlester,  Coalgate,  Sulphur,  and  to  Law- 
ton,  passing  from  the  eastern  part  of  old 
Indian  Territory  down  through  the  south 
central  portion,  then  west  to  Lawton.  Sixty 
miles  of  the  250  miles  of  right-of-way  has 
already  been  granted  by  the  property  own- 
ers, and  it  Is  expected  that  the  construction 
work  will  be  started  within  the  next  six 
months.  W.  A.  Squires.  President  North 
Texas  &  Oklahoma  Promoting  Co.,  Is  pro- 
moting the  project. 

New/port,  Pa. — Stocltholders  of  Newport  & 
Sherman's  Valley  R.  R.  Co.,  are  to  vote  Dec. 
21  on  Increasing  capital  stock  from  $125,000 
to  $250,000.  The  proceeds  will  be  used  for 
improvements,  it  is  said.  The  road  is  30 
miles  long,  3  ft.  gage.  David  Gring,  New- 
port,  is  president. 

Philadelphia,  Pa. — Tentative  plans  are  to 
be  prepared  by  George  S.  Webster.  Chief 
Engineer  Bureau  of  Surveys,  for  the  eleva- 
tion of  the  Pennsylvania  R.  R.  tracks  In 
Washington  Ave.  He  has  recommended  the 
building  of  a  steel  elevated  structure  in 
that  street  from  the  Delaware  to  the 
Schuylkill  River.  The  cost  of  the  work  is 
roughly  estimated  at   $8,650,000. 

Timpson,  Tex. — Timpson  &  Northwestern 
R.  R,  has  been  practically  completed  within 
14  miles  of  Henderson,  and  it  Is  said  that 
contracts  for  completion  of  the  line  to  that 
point  will  be  let  shortly.  M.  C.  Duffy,  Timp- 
son, Tex.,   is  Chief  Engineer. 

Spokane,  Wash. — Local  press  reports 
quote  D.  C.  Corbin,  Spokane.  President  of 
Spoisane  International  Ry.  as  stating  that 
that  road  would  be  at  once  extended  to 
Seattle,  where  dockage  facilities  would  be 
arranged. 

Evenwood,  W.  Va. — Charter  has  been  ap- 
plied for  by  Sowill  Valley  R.  R.  Co.  which 
proposes  to  build  a  line  from  the  mouth  of 
Big   Sandy   creek,    in    Greenbrier   county,    to 


the  mouth  of  Meadow  Creek,  In  Summers 
county.  Capital  stock  is  $100,000,  and  head- 
fiuarters  are  at  Evenwood.  The  incorpora- 
tors are  T.  W.  Rainc  of  Evenwood.  C.  W. 
Harding  and  Leslie  Harding  of  Beverly,  W. 
Va.;  Charles  E.  Andrews.  Jr..  of  New  Beth- 
lehem. Pa.,  and  John  R;ilne  of  Granville.   O. 

Vancouver,  B.  C. — Advices  from  this  city 
state  that  the  Canadian  Pacific  Ry.  will  rush 
work  on  the  construction  of  its  line  across 
Vcu:couver  Island  between  Wellington  and 
Albemi.  and  the  clearing  of  56  miles  right 
of  way  will  be  completed  this  winter.  H. 
B.  Walkem,  Vancouver,  B.  C.  Is  Resident 
Engineer  C.  P.  Ry. 

Toronto,  Ont. — Canadian  Northern  On- 
tario Ry.  has  applied  to  the  Dominion  Par- 
liament for  permission  to  build  a  branch 
line  from  James  Bay  Ry.  to  Orilla.  W. 
Mackenzie,    Toronto,    Is    President. 

Ottawa,  Ont. — Canadian  Northern  Quebec 
Ry.  has  applied  to  the  Dominion  Parlia- 
ment for  permission  to  build  from  St.  Jer- 
ome to  St.  Eustache,  and  from  Ottawa  via 
Hawkesbury  to  Montreal,  branching  on 
Montreal  Island  to  enter  the  city  from  the 
northeast  and  southwest.  The  same  com- 
pany has  also  asked  authority  to  construct 
eight  western  branches.  H.  K.  Wlcksteel, 
Montreal.   Que.,  is  Chief  Engineer. 

Kentviile,  N.  S. — Application  has  been 
made  to  the  Dominion  Parliament  by  the 
Dominion  Atlantic  Ry..  for  autliorlty  to 
build  a  branch  line  from  Kentviile  or  Can- 
ning westerly.  W.  Yould,  Kentviile,  Is  En- 
gineer. 


Electric  Railways. 

Items   Arranged   Alphabetically   by   States. 

Little  Rock,  Ark. — It  is  expected  that 
necessary  amount  of  stock  will  be  placed 
here  by  Dec.  15th  to  insure  construction 
of  Little  Rock  &  Hot  Springs  Interurban 
Ry.  Hot  Springs  has  already  taken  its 
allotment.  L.  Garrett  is  Vice  President  and 
General    Manager    of   the   projected    road. 

Atlanta,  Ga.— Atlanta  &  Carolina  Electric 
Ry.  Co.,  Matthew  Mason,  General  Manager, 
is  said  to  be  perfecting  plans  for  the  pur- 
chase of  the  old  survey  of  the  Seaboard 
Air  Line  between  Augusta  and  Athens  for 
an  electric  line  from  Atlanta  via  that  city 
to  Augusta.  The  contract  for  the  construc- 
tion of  the  entire  line  from  Augusta  to  At- 
lanta is  said  to  have  been  let  to  an  Atlanta 
firm. 

Mount  Vernon,  Ind. — Tentative  plans  are 
being  discussed  by  Illinois  capitalists  for  an 
electric  line  from  Mt.  Vernon,  Ind.,  to  Mt. 
Vernon,  111.,  connecting  with  the  St.  Louis 
lines  and  the  Evansville  line.  The  pro- 
posed route  would  include  Fairfield,  Gray- 
ville.  Albion  and  New  Harmony.  Ind..  and 
would  be   for  passengers  and  freight. 

Bedford,  Ind. — City  Council  has  granted 
50-year  franchise  to  the  Grand  Central 
Traction  Co.  for  the  use  of  the  streets  of 
Bedford  and  to  construct  and  operate  an 
electric   light   and  heating  plant. 

Nappanee,  Ind.— Citizens  of  this  place  are 
reported  to  have  made  a  tentative  standing 
offer  of  $35,000  to  encourage  the  building  of 
an   electric  line  into  Nappanee. 

Carlisle,  la. — This  place  has  voted  to  grant 
a  franchise  to  the  McKlttrick  Brick  &  Tile 
Co.,  for  the  construction  of  an  electric  line 
from  the  bed  of  clay  and  shale  to  the  oper- 
ating factory.  The  company  had  decided 
to  put  in  this  line  so  as  to  handle  the  busi- 
ness  better. 

Lawrence,  Kan. — Messrs.  J.  A.  Thurber 
and  E.  A.  Dye,  of  Logan,  Kan.,  are  con- 
sidering asking  franchise  for  electric  rail- 
way liere. 

Sallna,  Kan. — Salina  Street  &  Interurban 
Ry.  Co.,  G.  E.  Harris.  Treasurer,  is  said  to 
be  making  arrangements  to  change  Its  gaso- 
line motor  car  system  to  an  electric  system. 

Fryeburg.  Me. — Fryeburg  Horse  Railroad 
Co..  operating  414  miles  of  line  here,  pro- 
poses to  extend  its  tracks  to  Stow  and 
Lowell  on  the  north  and  to  Cornish  on  the 
south,  where  it  may  connect  with  a  pro- 
posed line  from  Sanford.  E.  E.  Hastings, 
Fryeburg,    is   Interested. 

Tekamah,  Neb. — Construction  of  a  road 
between  this  place  and  Decatur,  to  be  op- 
erated with  the  McKeen  gasoline  motor 
cars,  is  under  consideration.  A  committee 
consisting  of  H.  D.  Byram.  E.  A.  Hanson. 
C.  H.  W.  Busse,  of  Decatur,  and  J.  P.  Latta 
and  A.  M.  Anderson,  of  Tekamah.  was  ap- 
pointed to  promote  the  building  of  the  road 
and  negotiate  for  the  construction  of  the 
cars  and   the   rigl:t-of-way. 

Akron,  O. — Articles  of  incorporation  have 
been  applied  for  by  L.  Chillis  and  others 
for  the  Akron  &  Youngstown  Electric  Rail- 
way Co.  Capital  stock  is  to  be  $100,000. 
and  work  is  to  begin  at  North  Jackson 
within   30   days,   it   is   said.     The  road   Is  to 
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be  an  air  line  between  Toungstown  and 
Akron,  and  a  final  link  between  Cleveland 
and   Pittsburg. 

Greenlane,  Pa. — Town  Council  has  granted 
franchise  to  Perkiomen  Valley  Traction  Co. 
for  a  line  from  Greenlane  to  Collegeville. 

Monongahela  City,  Pa.— Charter  of  Mon- 
ongahela  &  Carroll  Street  Ry.  Co.  has  been 
approved  bv  the  Governor.  Capital  stock 
Is  $12,000  and  company  proposes  to  build 
two  miles  of  road  in  Monongahela  City. 
The  directors  are  E.  B.  Hartman,  Jr.,  W. 
D  McBryar,  E.  W.  Marshall,  W.  S.  "Walsh 
and   W.   E.   Walsh,    Pittsburg. 

Morgantown,  Pa. — Surveys  have  been 
started  to  locate  route  of  projected  Morgan- 
town,  Masontown  &  Smithfield  Railway. 
Franchises  have  been  secured  at  Point  Mar- 
lon. Springfield  and  other  places  and  it  Is 
expected  to  begin  construction  work  within 
six  months.  The  road  is  to  run  from  Mor- 
gantown to  Pittsburg  by  way  of  Point 
Marion,  Smithfield,  Masontown,  Waynes- 
burg.  ZoUarsville  and  other  points  In  Greene 
and  Washington  counties.  The  distance 
from  Morgantown  to  Pittsburg  by  the  new 
road  will  be  59  miles.  W.  J.  Sheldon,  Mc- 
Keesport,  Pa.,  is  interested.  E.  M.  Wilkins, 
Pittsburg,    Pa.,    is  Chief  Engineer. 

West  Chester,  Pa. — Application  has  been 
made  for  a  charter  for  the  West  Chester  & 
Wilmington  Electric  Railway.  Projected 
length  of  line  is  17  miles  and  necessary  cap- 
ital for  construction  is  said  to  have  been 
received.  The  following  are  interested: 
Thomas  E.  O'Connell,  West  Chester;  Cas- 
per P.  Faucett,  Westtown:  James  A.  Kirk- 
patrick,  Birmingham;  Charles  Gleason, 
Brandywine  Summit;  Wills  Passmore,  Bran- 
dywine,  Del.:  F.  Harrj'  Day,  M.  D.,  Talley- 
ville,    Del.;   M.    A.    O'Connell,   West   Chester. 

Providence,  R.  I. — Massachusetts  State 
Board  of  Railroad  Commissioners  has  auth- 
orized Boston  &  Providence  Interurban 
Electric  R.  R.  Co.  to  build  a  road  from  a 
terminus  at  Forest  Hill  at  the  Boston  end 
through  the  towns  of  Hyde  Park,  Dedham, 
Westwood,  Norwood,  Canton,  Sharon,  Fox- 
boro,  Mansfield,  Attleboro  and  Seekonk  to 
the   State  line. 

Charleston,  S.  C— It  is  now  said  that 
work  on  the  construction  of  the  electric 
railway  between  this  place  and  Summer- 
ville  w-ill  be  resumed  shortly  and  pushed  to 
completion.  Gen.  A.  J.  Warner,  Summer- 
ville,    S.    C,   is  interested. 

Sumter,  S.  C— Mr.  J.  L.  Alnut  has  peti- 
tioned Citv  Council  for  franchise  for  street 
railway   and   gas   plant. 

Fairmont,  W.  Va.— Fairmont  &  Clarks- 
burg Traction  Co.  has  asked  franchise  to 
build  electric  railway  from  Main  St.  down 
Park  Ave.   to  the  new  river  bridge. 

New  Martinsville,  W.  Va. — Business  men 
of  New  Martinsville  and  Middlebourne.  have 
taken  preliminary  steps  for  the  construc- 
tion of  an  electric  railway  between  the  two 
cities. 

Electric  and  Gas  Plants. 

Items   Arranged    Alphabetically   by   States. 

Fort  Smith,  Ark.— Nelson  Investment  Co. 
has  been  incorporated  with  a  capital  stock 
of  $100,000  to  construct  electric  lighting 
plants,   etc.     J.   T.   Nelson  is  President. 

Leesburg,  Fla. — Mayor  Dozier  is  advocat- 
ing bond  issue  for  installing  electric  light 
system. 

Americus,  Ga. — American  Railway  &  Light 
Co.    proposes   to  erect   power  plant  here. 

Blue  Ridge,  Ga.— City  has  voted  to  issue 
$30,000  of  bonds  for  water  works  and  elec- 
tric  lights. 

Tabor,  la.— F.  G.  Wilcox  and  H.  W.  Clark 
are  taking  steps  to  organize  a  company  for 
the  purpose  of  installing  electric  lights  in 
Tabor. 

Oquawka,  III.— City  proposes  to  purchase 
the  local  electric  lighting  plant  and  run  it 
as  a   municipal   plant. 

Logansport,  Ind.— L.  L.  Truman  has  ask- 
ed franchise  for  Installing  heating  plant 
here. 

Wichita,  Kan. — A  company  to  be  known 
as  the  Wichita  Heat,  Light,  Power  &  Space 
Co .  capital  $250,000,  Is  to  be  formed  here 
to  build  a  heat,  power  and  light  and  space 
plant  for  the  purpose  of  encouraging  and 
aiding   small  manufacturers. 

Charlotte,  Mich. — Michigan  Power  Co.. 
Lansing,  Mich.,  Is  asking  franchise  here  for 
power  purposes.  It  proposes  to  expend 
about  $75,000  In  constructing  power  line, 
from    its   plant    at    Diamondale. 

Louisville,  Ky.— The  Kentucky  Electric 
Co.  has  increased  Its  capital  stock  from 
$500,000   to   $600,000. 

Jackson,  Mo.— A.  E.  Hecker,  of  Tallula. 
III.,  proposes  to  install  an  electric  light 
plant    here. 

Princeton,     N.    J. — Trustees    of    Princeton 
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Thi'olugical  Seminary  are  planning  to  install 
a   heating  and   lighting  plant. 

Akron,  O. — The  Valley  Power  Co.,  of  this 
city,  has  been  incorporated:  capital  stock 
is  $50,000.  Harrv  A.  Williams,  of  Cuyahoga 
Falls;  James  G.  Stewart  and  Frank  T.  Mar- 
ton,    of    Kent,    are    interested. 

Canal  Dover,  O. — Bond  issue  has  been 
voted  to  erect  municipal  electric  light  and 
power  plant. 

Mansfield,  O. — Mansfield  Railway,  Light  & 
Power  Co.  proposes  to  spend  $100,000  in 
improving  its   power  plant  in   tliis  city. 

Mllford  Center,  O. — Local  electric  light 
plant  and  waterworks  have  been  purchased 
by   Edw.    A.    Schanibs,    Richwood,   O. 

Greenlane,  Pa. — Town  Council  is  consider- 
ing a  proposition  to  establish  an  electric 
light  plant  and  obtain  power  from  dams  in 
the    Perkiemen    Creek. 

McKlnney,  Tex. — An  election  was  held 
Nov.  26,  to  vote  on  issuing  $26,000  of  bonds 
for  a  city  park  and  the  extension  of  the 
electric    light   and    water   system. 

Mineral  Point,  Wis.— Mineral  Point.  Elec- 
tric Light  Co.  lias  increased  Its  capital 
stock  from  $25,000  to   $50,000. 

Wheeling,  W.  Va. — Mozart  Improvement 
Co.  has  been  incorporated  with  a  capital 
stock  of  $100,000  to  build  and  operate  elec- 
tric power  plants,  etc.  C.  M.  Kirschner 
and  H.    L.   Hess  are   interested. 

Fremont,  Wyo. — The  Big  Horn  Power  Co., 
composed  of  members  of  the  Boysen  Mining 
Co.,  has  been  incorporated  with  a  capital 
stock  of  $700,000  for  the  purpose  of  devel- 
oping power  from  the  river  at  the  town  of 
Boysen.  The  trustees  and  managers  of  the 
corporation  are:  Asmus  Boysen,  John  M. 
Baldwin.   L.   C.    Brorsen   and   others. 

Toronto,  Ont. — A  by-law  is  to  be  submit- 
ted to  the  ratepayers  on  Jan.  1  to  provide 
for  raising  $2,500,000  for  the  purpose  of  es- 
tablishing a  power  and  light  distribution 
plant. 

Sewers. 


Items   Arranged   Alphabetically   by   States. 

Sacramento,  Cal. — City  has  voted  to  issue 
$200,000  of  bonds  to  complete  sewer  system. 
Work  will  be  done  mostly  In  the  eastern 
district. 

Oakland,  Cal. — C.  D.  Vincent  was  low 
bidder  Nov.  20  for  constructing  sewer  be- 
tween  E.    8th   and   E.    11th   Sts. 

Santa  Monica,  Cal. — City  Council  will  re- 
ceive until  Dec.  21,  plans,  specifications  and 
estimates  for  the  construction  of  (1)  a  sep- 
tic ti^nk  separately;  (2)  a  wharf  separately; 
(3)  septic  tank  and  wharf  combined.  Tlie 
wharf  is  to  be  1.600  ft.  In  length,  and  is 
for  the  purpose  of  carrying  an  outfall  pipe 
from  the  septic  tank.  T.  H.  James,  City 
Engineer,  will  furnish  general  plan  and 
specifications   on   application. 

Wilmington,  Del.— Street  and  Sewer  De- 
partment is  considering  means  for  diverting 
or  disposal  of  sewage  from  Shipley  Run 
sewer.  A.  J.  Taylor  is  Engineer  in  charge 
of  sew^ers. 

Strawberry  Point,  la. — Town  Council  pro- 
poses   to   construct    sewer    system. 

Moline,  III.— Residents  of  6th  ward  are 
advocating  construction  of  sewer  system 
for  that  section  of  city,  and  City  Engineer 
is  preparing  tentative  plans  for  such  a  sys- 
tem,   estimated  cost  of  which   is   $100,000. 

Galva,  III. — Board  Local  Improvement  will 
expend  $30,000  for  constructing  sewer  sys- 
tem   in    north   sanitary   district. 

Aurora,  Ind. — Schofleld  Contracting  Co., 
Madison,  Ind.,  at  $16,505,  was  only  bidder 
for  constructing  sewer  system  No.  1.  The 
bid  was  rejected.  Chas.  Brown,  Indian- 
apolis,  Ind.,   is  Engineer. 

Muncie,  Ind.— Board  of  Public  Works  Is 
planning  to  ask  for  bids  for  the  construc- 
tion of  a  large  sewer  in  Kilgon  Ave.  and 
Jackson    St. 

Indianapolis,  Ind. — Charles  A.  Brown,  As- 
sistant City  Engineer,  has  plans  underway 
for  a  sewer  in  Spring  St.,  from  Ohio  to 
Walnut  St.,  with  laterals  running  east  In 
the   alleys. 

Richmond,  Ind. — Board  Public  Works  has 
rejected  bid  of  Hipskind  &  Son,  of  $13,100 
for  building  route  2  of  Northwest  2nd  St. 
sewer,  and  new  bids  are  to  be  asked. 

Tecumseh,  Mich.— All  bids  for  construct- 
ing sewer  system  for  this  city  have  been 
rejected  and  new  bids  will  be  taken  after 
Jan.    1,    it    is    said. 

Detroit,  Mich. — Plans  are  now  being  pre- 
pared In  the  City  Engineer's  office  and  will 
go  to  the  council,  probably  by  spring,  for  a 
new  sewer  system  to  drain  not  only  the 
present    end    of    the    city,    but    also    all    the 
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territory   bordering   Lake  St.   Clair  as  far  as 
Grosse    Pointe    Farms. 

St.  Paul,  Minn. — Following  bids  were  re- 
ceived Nov.  IS,  lor  constructing  St.  Anth- 
ony Park  sewer  system:  Fielding  &  Shep- 
ley.  $330,575;  M.  J.  O'Neill  &  W.  J.  Pres- 
ton, $369,000;  Nicholas  Feyen  &  Keough 
Brothers,  $349,993;  Green  Sons'  Co.,  $365,- 
000;  General  Contracting  Co.,  $317,000.  The 
city  engineer's  estimate  was  $279,800.  The 
contract  Includes  the  laying  of  66,080  ft.  of 
sewer  with  270  catch  basins  and  267  man- 
holes,  running  over  20   streets. 

St.  Louis,  Mo.— Board  Public  Works  has 
bill  before  City  Council  for  extension  of 
Glaze  Creek  sewer  through  Carondelet  Park 
to  Kansas  St.  Bill  authorizes  expenditure 
of  $140,000  for  the  woik. 

Mount  Kisco,  N.  Y. — Village  has  voted  to 
build  sewers  to  cost  $100,000.  Of  this  sum 
$40,000  will  be  for  trunk  sewer  and  $60,000 
for  laterals.  The  city  of  New  York  will 
erect  a  disposal  plant  to  cost  $250,000  to 
care  for  the  sewage  of  the  village. 

Cincinnati,  O. — Plans  have  been  submitted 
to  the  Council  for  a  storm  relief  sewer  from 
Freeman  Ave.  to  Mill  Creek  and  a  branch 
in  Coleraln  Ave.  Plans  have  also  been  sub- 
mitted for  a  complete  sewer  system  In  the 
former  village  of  Westwood.  E.  F.  Layman 
is  Engineer  of   Sewers. 

Mansfield,  O. — Board  of  Health  has  rec- 
ommended that  the  sewer  system  be  ex- 
tended in  the  northern  part  of  the  city  at 
a    cost   of   $7,000   to    $8,000. 

Mingo  Junction,  O. — This  city  is  to  sell 
on  Dec.  23,  $50,000  of  bonds  for  construct- 
ing main  sewer  from  Ravine  St.  to  the 
Ohio  River.     Frank  McAlister  is  City  Clerk. 

Scranton,  Pa. — Director  of  Public  Works 
Acker  has  recommended  the  construction 
of  a  septic  tank  and  contact  bed  system 
disposal  plant  for  handling  sewage  of  part 
of  the  10th  ward,  and  Select  Council  has 
directed  that  plans  and  specifications  be 
prepared.      Estimated   cost   is   $33,000. 

Easton,  Pa. — City  Engineer  McNeal  Is  pre- 
paring plans  and  specifications  for  the  sep- 
aration of  Easton's  sewer  system  (house 
and  surface  water).  In  conformity  with  the 
expert  report  recently  submitted  to  City 
Councils  bv  A.  P.  Folwell,  Consulting  En- 
gineer, New  York  City.  A  $241,000  bond 
issue  for  the  Improvement  Is  to  be  voted 
on   Feb.    18. 

Yorkville,  S.  C. — City  has  voted  to  Issue 
$25,000  of  bonds  for  constructing  sewer  sys- 
tem and  extending  water  works. 

Juarez,  Mex. — Thomas  S.  Shepperd.  Muni- 
cipal Engineer  of  Chihuahua.  Mexico,  has 
practicall.v  completed  plans  and  specifica- 
tions for  a  $125,000  sewer  system  for  this 
city. 


Water  Supply. 


Items    Arranged   Alphabetically    by   States. 

Eureka  Springs,  Ark. — Plans  for  improve- 
ment of  city  reservoir  at  a  cost  of  $12,000 
are  under  consideration.  C.  D.  James  Is 
Chairman    Water    Commissioners. 

Barnesville,  Ga. — Election  has  been  or- 
dered to  vote  on  issuing  bonds  for  enlarging 
water  plant  and   extending   mains. 

Savannah,  Ga. — Council  Water  Works 
Committee,  Mr.  Wilkinson.  Chairman,  is 
said  to  contemplate  engaging  engineer  to 
inspect  water  works  system  and  recommend 
improvements. 

Anamosa,  la. — A  $30,000  bond  issue  for 
water  works  has  been   votftd. 

Garrison,  la. — Town  has  voted  to  Issue 
$5,000   of  water  works   bonds. 

Waterloo,  la. — Highland  Land  Co.  Is  to 
lay  water   mains   In   Highland   addition. 

Waterloo,  la. — Committee,  of  which  Mayor 
Rector  is  a  member,  is  to  open  negotiations 
with  the  Waterloo  Water  Co.  for  the  pur- 
chase  of  its   plant   by   the   city. 

Terre  Haute,  Ind.— Terre  Haute  Water 
Works  Co.  has  increased  Its  capital  stock 
from  $220,000   to  $280,000. 

Claremore,  Ind.  T. — City  has  voted  $40,000 
of  bonds  for  the  extension  of  the  water 
works.  George  W.  Chalfont  Is  Engineer  In 
charge. 

Cherokee,  Kan. — A  $6,000  bond  issue  for 
new  tank  and  reservoir  for  city  water 
works   has  been  voted. 

Meridian.  Mich. — This  city  has  voted  to 
issue    $190,0011    of   water  works   bonds. 

Willamette,  Ore. — Property  owners  of  Wil- 
lamette are  figuring  on  purchasing  the  pres- 
ent water  system  owned  by  the  Portland 
General  Electric  Co. 

Lebanon,  Tenn. — A  $10,000  bond  issue  for 
establishing  water  works  has  been  voted. 

Denlson,  Tex. — City  has  secured  an  option 
on    a    750    acre    farm    three    miles    west    of 
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Edson  Diaphragm  Trench 


Non-chokablc,  handling'  with  ease 
water  full  of  sand,  gravel,  mud  and 
other  foreign  substances,  without  per- 
ceptible wear.  Can  be  successfully  op- 
erated by  the  most  ignorant  workman. 


Unquestionably  Ihe  best  appa- 
ratus for  moving  large  quan- 
tities ol  water  quiclily  and 
economically  by  hand  power. 

I*\illy  fifty-two  per  cent  of  American  con- 
tractors use  Edson  Diaphragm  Pumps. 
If  you  belong  to  the  forty-eight  per  cent 
you  will  be  interested  in  our  Special 
(Guarantee  Trial  Offer. 

Ask  about  it  or  send  for  circular. 

Established    1839 

EDSON  MFG.  CO. 

256  Atlantic  Avenue  Boston,  Mass. 


Town  whieli  is  to  be  used  as  a  part  of  a 
water  works   i>lant. 

Odessa,  Wash.— A  .$20,000  additional  bond 
issue  lias  been  voted  by  this  town.  Part 
of  the  jirooeeds  will  be  used  for  replacing 
wooden   mains   with   iron    pipes. 

Seattle,  Wash. — Council  has  voted  to  con- 
stru'_-t  .a  s\-stoni  of  fire  piotection  in  salt 
water  mains  in  the  business  district,  to 
cost    $340,000. 

Gratiot,  Wis.— City  has  voted  $7,000  of 
bonds   for   water   worlcs. 

Marinette,  Wis. — City  Council  has  voted 
to   purchase  local   water  works. 


INDUSTRIAL  NOTES 

The  Expanded  Metal  &  Corrugated  Bar  Co. 

of  St  l.uui.s,  .Mo.,  has  just  completed  ship- 
ment of  1.000  tons  of  open  hearth  steel  cor- 
rugated bars  for  the  U.  S.  Reclamation  Ser- 
vice. This  material  is  being  used  on  irriga- 
tion works  in  connection  with  the  Tieton 
Project.  This  order  is  one  of  several  the 
above  company  has  received  for  corrugated 
Ijars   for   irrigation  work. 

Allls-Chalmers  Company  has  engaged  for 
its  oflice  in  St.  Louis.  .Mo.,  a  new  suite  of  of- 
fices located  at  1302-1304  Third  National 
Bank  Building,  where  the  Company's  Dis- 
trict Manager,  Mr.  F.  L.  Bunton,  and  the 
.salesmen  of  his  staff  will  be  prepared  to  re- 
ceive  visitors  after  Jan.    1st,    190S. 

The  Twin  City  Equipment  Co.  of  Minne- 
apolis has  purchased  two  acres  of  ground 
at  the  Minnesota  Transfer,  midway  between 
Minneapolis  and  St.  Paul,  where  they  will 
build  shops  which  will  give  employment  to 
shovel  engineers  when  idle,  or  passing  thru 
and  temporarily  detained.  Repairing  of  lo- 
comotives and  •  steam  shovels,  mining  and 
lumbermen's  equipment,  and  machinery  for 
making  frogs  and  switches  will  be  installed. 

Concrete  Piles  are  being  used  extensively 
at  present  for  the  foundations  of  buildings 
in  localities  where  the  soil  is  of  an  extreme- 
ly poor  character,  the  extent  of  their  use 
being  shown  by  the  large  number  of  con- 
tracts which  are  at  present  calling  for  the 
use  of  such  foundations.  Simplex  concrete 
piles  have  been  used  for  the  foundations  of 
the  Fruit  Auction  Exchange  Building,  cor- 
ner Franklin  and  Washington  Sts.,  New  York 
City;  the  foundations  for  the  Isaac  G.  .lohn- 
son  Steel  Castings  Foundry,  on  Spuyten 
Duvvll  Creek,  New  York  City:  the  refuse 
destructor  for  the  Borough  of  Richmond. 
Citv  of  New  York;  the  foundations  for  the 
addition  to  the  plant  of  the  Standard  Oil  Co. 
at  Claremont  Ave.,  Jersey  City.  The  Foun- 
dation Co.,  ll.'j  Broadway,  New  York  City, 
has  been  awarded  the  contract  for  borings 
and  for  placing  Simplex  concrete  piles  in 
the  foundations  for  a  new  refining  plant  for 
the  S.  T.  Baker  Oil  Co..  of  New  York  City, 
at  Elizabeth.  N.  J.  These  piles  are  to  be 
used  in  the  foundations  of  the  lanks,  the 
walls  of  the  nillng  house,  storage  house  and 
tank    house. 

The  Cement  Products  Exposition  Co.,  which 
is  to  hold  Its  first  annual  cement  show  at  the 
Coliseum  In  Chicago.  111.,  on  Dec.  16-21,  re- 
ports that  good  progress  is  being  made  with 
the  arrangements  for  the  show.  A  large 
amount    of   exhibit   space   has   already    been 


allotted,  a  partial  list  of  e.xhibitors  to  whom 
this  space  has  been  assigned  being  as  fol- 
lows: 

Ashland  Steel  Range  &  Mfg.  Co..  Ashland. 

Ailing    Construction    Co.,    Chicago. 

Anchor  Concrete  Stone  Co.,   Rock  Rapids. 

Association  of  Portland  Cement  Manufac- 
turers,   Philadelphia,    Pa. 

American    Steel   &   Wire   Co.,    Chicago. 

American    Lumberman,    Chicago. 

Architectural   Cement  Works,   Chicago. 

American   System   of   Reinforcing,   Chicago. 

Atlas   Portland   Cement  Co.,  New   York. 

Burrel    Mfg.    Co.,    Bradley,    111. 

Bethlehem  Foundry  &  Machine  Co.,  South 
Bethlehem,    Pa. 

Cement  Tile  Machinery   Co.,  Waterloo,   la. 

Cement    Era.    Chicago. 

Chicago  Architectural  Photograpliing  Co., 
Chicago. 

Chicago  Builders'  Specialties  Co.,   Chicago. 

Chicago  Portland  Cement   Co.,   Chicago. 

Myron  C.   Clark  Publishing  Co..  Chicago. 

Cleveland- Akron     Bag    Co.,    Chicago. 

Concrete    Publishing    Co.,    Detroit,    Mich. 

Concrete    Stone   &    Sand    Co..    Youngstown. 

Condron    cS:    Sinks   Co.,    Chicago. 

Conrad   Stone  Co.,   Conrad,   Ind. 

Continental  Car  &  Equipment  Co.,  Louis- 
ville,   Ky. 

Cropp,   A.  J. 

Dykema  Co.,  Grand  Rapids,  Mich. 

Decorators'    Supply  Co.,   Chicago. 

DeSmet,  Geo.,  Chamber  of  Commerce, 
Chicago. 

Economic  Engineering  &  Contracting  Co., 
Chicago. 

Engineering  News   Pub.   Co.,    New   York. 

Engineering  Record  (McGraw  Pub.  Co.) 
New    York    City 

Expanded  Metal  &  Corrugated  Bar  Co., 
St.    Louis,    Mo.: 

Francis   Publishing   Co.,    Chicago,    111. 

Gross  &  Treadway,  928  Stock  Exchange, 
Chicago. 

Garden  City  Sand  Co.,  1201  Security 
Building,    Chicago. 

General  Fireproofing  Co.,  115  Adams  St.. 
Chicago:  Youngstown,    Ohio. 

General  Electric  Co.,   Schenectady,  N.  Y. 

Robert   'W.    Hunt   &    Co.,    Chicago. 

Ideal   Motor  Co.,    Lansing,   Mich. 

Inland  Steel  Co.,   Chicago. 

Inman  Concrete  Building  Blocit  Machine 
Co.,  Beloit,  Wis. 

Ironite   Co.,    Chicago. 

Janesville  Cement   Shingle   Co..   Janesville, 

Arthur  Koppel  Co.,   Chicago. 

Knickerbocker   Co.,    .lackson,    Mich. 

Theo.    F.    Koch    &    Co.,    Chicago. 

Kern,   S.    L.,   Charles  City,   la. 

Lansing  Wheelbarrow  Co.,   Lansing,  Mich. 

McKelvey   Machinery   Co.,   Chicago. 

Mcllroy    Belting    &    Hose   Co.,    Chicago. 

Monolith    Steel    Co.,    Inc.,    Washington. 

Marquette    Cement   Mfg.    Co.,    Chicago. 

Mescham   &    Wright    Co.,    Chicago. 

Municipal    Engineering,    Indianapolis,    Ind. 

Mobile   Portland   Cement    Co..    Chicago. 

Multiplex  Concrete  Machine  Co.,  Toledo,  O. 

New  Enterprise  Concrete  Machinery  Co., 
Chic.Tgo. 

Newavgo  Portland  Cement  Co.,  Grand 
Rapids.    Mich. 

Northwestern  Expanded  Metal  Co.,  Chi- 
cago. 


Nebraska  Reinforcing  Co.,  Omaha,  Nebr. 

Peninsular  Portland  Cement  Co.,  Jackson, 
Mich. 

Porter  &  Taylor  Co.  (Inland  Architect). 
Chicago. 

.Sandusky  Portland  Cement  Co.,   Sandusky. 

St.    Louis  Portland  Cement  Co..    St.   Louis. 

Schramke  &  Bennrgsen,  Chicago. 

F.   P.    Smith  Wire  &  Iron  Works,  Chicago. 

R.    V.    Snell   Mfg.    Co..    South    Bend,    Ind. 

Star  Cement  Bloclc  Machine  Co.,  Dallas 
City,   111. 

Standard   Asphalt   &   Rubber  Co.,    Chicago. 

Sterling    Wheelbarrow    Co.,    Milwaukee. 

United  States  Cement  Co.,   Bedford.   Ind. 

United   States  Gypsum  Co.,    Chicago. 

Universal    Portland    Cement    Co..    Chicago. 

Franklin  P.   Van  Hook,   Bloomington,   III. 

Western  States  Portland  Cement  Co.,  In- 
dependence,   Kan. 

Clias.  Wesely,  3116-3126  S.  Canal  St., 
Chicago. 

Waterloo  Concrete  Roofing  Co.,  Water- 
loo,  la. 

Whitehall  Portland  Cement  Co..  Philadel- 
phia,  Pa. 

Wolverine  Portland  Cement  Co.,  Cold- 
water,    Mich. 

The  Williams  Patent  Crusher  &  Pulver- 
izer Co..    Cliicago. 

Wire    Specialty   Co.,    Chicago. 
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I-.1 


Solving  Sewer  Problems 

In  any  sewer  system,  large  or  small,  obstructions  and  stoppages  are  bound  to  occur. 
A  comparatively  small  obstruction  may  cause  an  aggravating  amount  of  work  and  unneces- 
sary expense,  simply  because  one  is  without  the  proper  tools  to  get  right  at  the  trouble 
at  once. 

Sewer  superintendents  all  over  this  country  are  solving  this  problem  and  demonstrat- 
ing to  their  perfect  satisfaction  that  they  can  by  the  use  of 

FELTON  IMPROVED  COUPLINGS 

the  best  and  most  appropriate  couplings  for  connecting  sewer  rods,  ever  put  on  the  market, 
quickly  remove  all  ordinary  obstructions,  and  very  much  simplify  maintenance  and  cleaning 
sewer  systems. 

In  connection  with  the  couplings  we  manufacture  a  line  of  sewer  cleaning  tools. 
Every  tool  is  made  for  a  particular  use,  and,  together  with  the  couplings,  make  the  most 
complete  sewer  cleaning  outfit  which  it  is  possible  to  obtain.  If  you  would  like  to  see  the 
tools  and  get  all  the  information — send  for  our  little  booklet.     It  will  prove  highly  interesting. 


146  Pearl  Street 


HAROLD  L.  BOND  COMPANY, 


LONG  DISTANCE  TELEPHONE 


BOSTON,  MASS. 


RAILWAY  WORK. 

The  J.  H.  Reynolds  ConstrucUon  Com- 
pany, successors  to  J.  H.  Reynolds,  have  se- 
cured the  contract  for  150  miles  of  work  in 
northern  Ontario  and  Quebec,  Canada,  and 
will  be  ready  to  let  the  work  soon  after  De- 
cember 1st,  1907.  The  work  consists  of 
grading  (earth  and  rock,  principally  earth), 
mostly  steam  shovel  work  to  be  done  with 
small  cars  and  track,  and  also  concrete 
work  and  tie  contracts.  Address  The  J.  H. 
Reynolds  Construction  Company,  McDou- 
gall  Chutes.    Ontario,   Canada.  23-2t 

BASCULE  BRIDGE. 

New  Orleans,  La.,  Nov.  21st,  1907. 

Pursuant  to  ordinance  No.  4551  and  5S32 
N.  C.  S.,  sealed  proposals  will  be  received 
at  the  office  of  the  Comptroller  in  the  City 
of  New  Orleans  until  the  hour  of  1  p.  m.. 
Thursday.  January  2d,  1908.  for  the  erection 
of  a  Bascule  Trunion. Bridge  over  the  Bayou 
St.  John  at  the  intersection  of  Esplanade 
Avenue,  in  accordance  with  plans  and  speci- 
fications on  file  in  the  office  of  the  City  En- 
gineer. Deposit  $1,500.00  with  the  City 
Treasurer,  and  his  receipt  enclosed  with  bid, 
or  certified  check  for  said  amount.  Bond 
in  an  amount  equal  to  twenty-flve  (25)  per 
cent  of   the  contract  price. 

The  City  Engineer  will  furnish  bidders 
with  a  blank  form  of  proposal;  no  proposal 
will  be  considered  unless  submitted  on  such 
form.  Bidders  must  have  paid  their  City 
License  in  order  that  their  bid  may  be  ac- 
cepted. ^         .     ^ 

The  City  reserves  the  right  to  reject  any 
ajid  all  bids. 

Terms  Cash.  „„„ 

CHARLES  R.   KENNEDY. 

Comptroller. 


CONTRACTORS' 
SUPPLIES 

AND  HEAVY 
HARDWARE 


SCOVIL  HARDWARE 

&  SUPPLY  CO. 

esg-^ill  Greenwich    Street, 

New  York  City 

Lead  Fumaceg  Jute  Packlne. 

Joint  Runners.  Calking  Toola 

All  kinds  of  Castings 

to  order. 


CAST  IRON  WATER    PIPE. 

Department   of  Public  Works. 

Chicago,  ni.,  November  23,   1907. 

Sealed  proposals  will  be  received  by  the 
City  of  Chicago  until  11  a.  m.,  Saturday, 
December  7,  1907.  at  room  224  City  Hall,  for 
furnishing  and  delivering  to  the  City  of 
Chicago  at  the  city  pipe  yards,  approximate- 
ly fifty-three  hundred  (5300)  tons  of  cast 
iron  water  pipe,  from  6  inches  to  12  inches 
in  diameter,  according  to  plans  and  specifi- 
cations on  file  in  the  office  of  the  Depart- 
ment of  Public  Works  of  said  city,  room 
317  City  Hall. 

Proposals  must  be  made  out  upon  blanks 
furnished  at  said  office,  and  be  addressed  to 
said  department,  indorsed  "Proposals  for 
Cast  Iron  Water  Pipe,"  and  be  accompanied 
with  eight  thousand  ($8,000)  dollars  in  money 
or  a  certified  check  for  the  same  amount  on 
some  responsible  bank  located  and  doing 
business  in  the  city  of  Chicago  and  made 
payable  to  the  order  of  the  Commissioner 
of  Public  Works. 

The  Commissioner  of  Public  Works  re- 
serves the  right  to  reject  any  or  all  bids. 

No  proposal  will  be  considered  unless  the 
party  offering  it  shall  furnish  evidence  satis- 
factory to  the  Commissioner  of  Public 
Works  of  his  ability,  and  that  he  has  the 
necessary  facilities,  together  with  sufficient 
pecuniary  resources,  to  fulfill  the  conditions 
of  the  contract  and  specifications,  provided 
such  contiact  should  be  awarded  to  him. 

Companies  or  firms  bidding  will  give  the 
individual  names  as  well  as  the  name  of  the 
firm  with  their  address. 

JOHN    J.    HANBERG. 

Commissioner  of  Public  Works. 

By    PAUL   REDIESKE, 

22-2t  Deputy  Commissioner. 


PAVING. 

CHANGE  OP  DATE. 
Office  of  the  Board  of  Public  Works, 
Salt   Lake   City,    Utah,    Oct.    12,   1901. 
Sealed   proposals   will   be   received   at   this 
office  until   8   oclock  p.   m.,   Friday,   Januairy 
3,    190S,    for    the    work    of   grading,    curbing 
and  paving  First  South  Street,   from  Second 
East  Street   to   Thirteenth  East   Street. 

The  approximate  quantities  of  work  to  b« 
done  are  as   follows: 

Grading    60,000  cubic  yard* 

Curbing    17,000  linear  fe«t 

Asr  halt'  pavement    41,000  square  yard* 

Instruction  to  bidders,  together  with  speci- 
fication and  forms  for  contract  and  bond 
can  be  obtained  upon  application  at  the  of- 
fice of  the  Board  of  Public  Works  or  City 
Engineer. 

The  right  is  reserved  to  reject  any  and  aL 
bids. 
By  order  of  the  Board  of  Public  Works. 
F.    J.    LEONARD, 
LOUIS  C.   KELSEY,  Chairman 

City  Engineer. 

U.  S.  ENGINEER  OFFICE,  Portland, 
Greg.,  Nov.  20,  1907.  Sealed  proposals  foi 
construction  of  one  stern  wheel  steamboat 
will  be  received  here  until  11  A.  M..  Dec 
20,  1907,  and  then  publicly  opened.  Informa- 
tion furnished  on  application.  S.  W.  Roea- 
sler,  Lt.  Col.,  Engrs. 21-4i 

SEALED  PROPOSALS  will  be  received  ai 
the  office  of  the  Light-House  Engineer 
Tompkinsville,  New  York,  until  1  o'clock 
p.  m..  Dec.  16,  1907,  and  then  opened,  foi 
furnishing  two  fourth  order  lanterns  fOT 
Honolulu  Range  Light-Stations,  Hawaii,  II 
accordance  with  specifications,  copies  ol 
which,  with  blank  proposals  and  other  In- 
formation, may  be  had  upon  application  U 
the  Light-House  Engineer,  Tompkinsville 
N.    Y.  21-3t 

U.  S.  ENGINEER  OFFICE,  Portland, 
Greg.,  Nov.  23,  1907.  Sealed  proposals  for 
construction  of  one  wooden  hull  hydraulic 
dredge  will  be  received  here  until  11  a.  m., 
Dec.  23,  -  1907,  and  then  publicly  opened. 
Information  furnished  on  application.  S.  W. 
Roessler,    Lt.    Col..    Engrs.  22-31 
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Eastern  HL-;ulquarters: 
415  Wnlir  Si.  Piltsburg,  Pa. 

THOS.  (iKAl)V,  Scc'y. 

\2  l-illh  St.  Bnyonnc.  N.J. 

.lOSI.I'H   HRADN,  .>^cc>. 


COMPIiTILNT    ond     PRACTICAL     ENai.NlIIZRS     and     CRANEMEN     Furnished 

by   Ihf 

Associated  Inion  oi  Steam  Shovel  and  Drcdgcmen 

H.  11.  WALLACI:,  Sccrc(ary-Trcaj.urcr 
Kuom  6U(i,  269  Dearborn  St.,  ChicaKu,  HI. 

Statf  Make  of  Machine  When  OrJchnK  Men 


Western  Headquarters: 
S<>uth  San  l-rancisco        California 

\\  M.  CiALLAQHER,  Sec'y. 

■  108  13th  Ave,  Seattle  \Va<h. 

H.  V.  TUCKER,  Sec'y. 


International  Brotherhood  of 


S  t  e  a  ni    Shovel    & 


Dredge    Men 


Furnishes  on  short  notice,  competent  and  practical  Engineers.  Cranemen  and  Firemen  for  all 
kinds  of  machines,  to  all  contractors  and  railroad  companies  in  the  United  States  and 
foreign  countries.  The  men  whom  we  furnish  will  be  guaranteed  competent  workmen  and 
and  will  carry  a  membership  card  in  our  association.  When  ordering  men  be  sure  and  state 
the  kind  of  machine  you  operate.     Address  all  communications  to 


Headquarters,  134  Monroe  St.,  Rooms  508,  .509  and  ,510. 
Long  Distance  Telephone  4222  Central. 


THOS.  J.  DOLAN,  Sec'y-Treas. 
CHICAGO,  ILL. 


'Everything    Has    Been    Sold 


»> 


E.  A.  Godeffroy  advertised  for  two  issues,  20  Wheel  Scrapers,  .3  Dump  Cars  and 
a  Dump  Wagon,  then  wrote  "Please  discontinue  ad. — all  llnngs  advertised  are  sold." 

If   you   have   anything   to   sell    or    rent,  send  us  copy  for   a    "For   Sale"    advertisement. 
The  price  is  only  $1   an  inch  a  week,  thus  making  the  cost  of  a  trial  very  small  indeed. 

ENGINEERING.-CONTRACTING,  355  Dearborn  St.,  Chicago. 


USE 

On    Your  Concrete  Sewers  and  Conduits 


Half  Round  Blaw  Center,  used  for  construction  of  invert  and  crown. 

shoft*ing  method  of  support  and  finished  concrete. 

\V.  C.  MuUins.  Kansas  City,  Mo. 

WRITE  FOR  CATALOG. 

Blaw  (olldpsible  Steel  (enteriD^  (ompdny 

Westinghousc  Building,  Pittsburg,  Pa. 
New  York  Office,  320  Parl<  Row  BIdg. 


JUST    PUBLISHED 


TABLES 

of  Five  Place  Squares  and   Logarithms  of  Feet, 

Inches  and  32ds  of  Inches  from 

Zero  to  100  Feet. 

LOGARITHMIC  SECANTS 

For  Hip,  Valley  and  Rafters  from  Zero  to  18-inches;   rise  of   1-foot  base 

advancing  by  32ds. 

Ljgarithmic  Functions,  Natural  Sines  and  Co-sines  for  every  minute  of 
the  quadrant. 

By  G.  D  Inskip 

Flexible  leather,  tape  bound,  5  1-2x7  1-2  inches, 

280  pages.  Price  $3.00  net,  postpaid. 


SOME  COMMENTS  ON  INSKIP'S  TABLES. 

•"^Viese  tables  are  extremely  neat  and  clear  and  have  evidently  been 
compiled  with  great  care.  They  have  been  nicely  arranged  and  the 
figures  are  printed  in  bold  type,"  — 7"/it'  Engineer. 

"The  book  represents  a  great  amount  of  tedious  work  fully  justified 
by  the  results.    *■•  ,,,..  ,        ,, 

".\  brief  explanation  of  the  use  of  the  tableJ  is  given  and  no  draftsman 
who  has  had  much  work  to  do  in  laying  out  framing  needs  to  be  told 
that  the  book  will  be  a  great  time  saver."— £Hsi«ffriHg  Record. 

"All  tables  are  in  strong,  clear  type  so  arranged  that  on  opening  the 
book  one  can  readily  find  the  desired  figures.  •  •  •  This  work  is  espe- 
cially designed  for  engineers,  architects  and  draftsmer.'—nu-Dra/tsmuii. 

"They  (the  tables!  are  equally  useful  to  an  engineer  or  architect 
having  work  to  do  involving  measurements  in  feet,  inches  and  fractions 
of  inches,  tor  there  are  few  classes  of  work  in  which  the  solving  of  rwht- 
angle  triangles  does  not  form  an  important  part  of  the  calculations. 
*  *  *  A  book  of  tables  should  be  clearly  printed  on  the  best  paper 
and  b<^.jnd  so  that  it  will  stay  open  at  any  page  when  lying  on  the  desk. 
This  bo^k  meets  these  re^iuircments  and  leaves  nothing  to  be  desired." 
—Engine^ins  .\'ews. 


THE  MYRON  C.  CLARK  PLBLISHINO  CO. 

(NOT  ISC.) 

.^5.S  Dearborn  Street,  Chicago. 
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WANTS 

Undisplayed  Cards  under 
this     heading    cost    only 

One  Cent  a  Word 

Displayed  $1.00  an  Inch. 


WANTED— Graduate  Civil  ETngineer  open 
for  engagement.  Railway  maintenance 
construction  and  track  elevation  experi- 
ence. Understand  thoroughly  the  design 
of  railway  terminals.  Understand  electric 
work  in  connection  with  electric  traction. 
Eixperience  with  hydro-electric  power 
plants,  pipe  lines  and  sewers.  Address 
"K.  P.  C.."  care  of  Engineering-Contract- 
ing,   355   Dearborn    St..    Chicago. 


ENGINEERING  CORPS,  open  for  engage- 
ment, Nov.  10.  Preliminary,  location  or 
construction.  Steam  or  electric  lines.  All 
Instruments.  Twenty  years'  experience. 
Best  of  references.  Address  D.  B.  Met- 
calf,    Box   10.    Salamanca.    N.    Y. 


HTDAULIC  INSTRUMENTMAN— Califor- 
nia— Must  be  technically  educated,  have  had 
experience  in  drafting  room  on  city  and 
land  surveying,  and  able  to  run  contours  for 
ranch  irrigation  and  familiar  with  hydraulic 
work,  to  the  extent  of  designing  irrigation 
canals,  and  figure  the  velocity  and  dischaige. 
Prefer  a  man  with  transit  and  level,  w^ork 
to  start  immediately.  Salary  $90  to  $100, 
W.  8456,  The  Engineering  Agency.  Inc..  Chi- 
cago,  111. 


RAILROAD  RODMAN— On  maintenance 
work  in  Illinois;  $40  to  $50  and  expenses 
while  away  from  headquarters.  W.  8462. 
The  Engineering  Agency,  Inc.,  Monandock 
Block..    Chicago,   HI. 


Railroad  Location  Surveys  and  Estimates 

By  F.  LAVIS,  M.  \m.  Soc.  C.  E. 

Resident  Engineer,  Pennsylvania  Railroad  Tun- 
nels. Formerly  Locatlne  KnElneer,  Choctaw, 
Oklahoma  &  Gull  Railroad,  etc. 

The  "Railroad  Gazette"  says:  "Once  in  a 
while  a  scientific  book  appears  that  combines 
the  threefold  elements  of  mastery  of  the  sub- 
ject, clearness  of  expression  and  elegance  in 
the  use  of  English,  a  combination  as  rare  as  it 
is  attractive.  The  book  at  hand  is  of  this  sort, 
and  the  interest  of  the  reader  or  student  is 
held  through  every  line  of  the  text.  It  is  one 
of  tJwse  rare  productions  in  which  there  is  not  a 
wasted  word  and  wliose  scientific  value  is  high  in 
tliat  it  tells  clearly  and  concisely  just  what  every 
student  and  engineer  should  know." 

Cloth,  6x9  in.,  270  pages,  73  illustra- 
tions, 1 0  folding  plates ;  $3  net,  postpaid 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street        ::        CHICAGO,  ILL. 


WANTS 

Undisplayed  Cards  under 
this    heading    cost    only 

One  Cent  a  Word 

Displayed  11,00  an  Inch. 


Technical  men  in  all  lines.  Wanted  Super- 
intendents, Engineers,  Draftsmen,  and  Spe- 
cialty men  for  positions  in  all  parts  of  the 
world  at  the  highest  salaries.  Offices  in 
twelve  cities.  Write  today,  HAPGOODS, 
305  Broadway,  N.  Y.,  or  1010  Hartford 
Bldg.,  Chicago. 

Engineers,  draftsmen,  and  technical  men 
should  be  members  of  our  Engineering 
Agency  and  subscribers  to  the  Engineering 
Agency  Bulletin.  Bulletin  published  every 
Monday  and  contains  long  list  of  vacancies 
that  are  ACTUAL  VACANCIES  at  the  time 
it  is  mailed. 

Send  For  Sample  Copy. 

THE  ENGINEERING  AGENCY,  Inc. 

Monadnock  Block  Chicago. 

Established  1893 


W.\NTED — Addres.s  of  party  in  this  vii-inity 
wiio  handles  Puzzolan  cement.  Address 
"A.  B.."  care  of  Engineering-Contracting. 


WANTED — Position — Experienced  Engineer 
and  Contractors'  Superintendent  open  to 
immediate  engagement.  Prefer  concrete 
construction.  Specially  experienced  in  fil- 
ter design  and  construction.  Address  "Im- 
mediate," care  of  Engineering-Contract- 
ing,   355   Dearborn    St..    Chicago. 


WANTE7D — Position  as  manager,  superin- 
tendent, or  chief  engineer  with  railway 
company  or  general  contractors.  b>  civil 
engineer  of  20  years'  broad  experience 
Short  line  preferred.  Can  show  results 
Two  years  present  position  as  manager 
short  line.  Wish  change  of  location.  Ad- 
dress "E.  O.."  care  Engineering-Contract- 
ing, 355  Dearborn  St.,  Chicago.  lU.  14tf 


WANTED — Two  experts  on  concrete  and  re- 
inforced concrete  construction,  design  of 
forms,  etc.,  are  open  for  engagement.  Ad- 
dress "Experts,"  Engineering-Contracting, 
355   Dearborn   St.,  Chicago.   111.  18-tf 


TO  CONTRACTORS— Wanted  to  become  as- 
sociated with  firms  of  reliable  contractors 
with  the  view  of  carrying  out  the  work  of 
construction  of  what  Is  likely  to  become  a 
valuable  improvement  In  Water  Filtration 
Plants — tlie  design  of  which  is  fully  pro- 
tected in  both  countries.  Address  Box  264. 
Goderich,   Ontario,  Canada. 


SLATE  FOR  ROOFING— Information,  cat- 
alogs and  prices  wanted  by  W.  T.  Penney. 
Apartado  Num.    ITS.  Guatemala,  C.   A. 

AUTOMATIC  RAILWAYS  or  other  ma- 
chinery tor  unloading  light  general  cargoes 
from  river  steamers;  catalogs  of  same  are 
wanted  by  I.  H.  Bloomfield.  Lomas  de  Za- 
mora,    Argentine  Republic. 


RAILROAD  ENGINEER— With  wide  ex- 
perience on  tunnel  woik  capable  of  taking 
charge  of  tunnel  about  two  miles  long:  a 
very  difficult  proposition.  W.  8463,  The 
Engineering  Agency.  Inc.,   Chicago. 


W.XNTED  —  POSITION  —  Tropics  preferred. 
Efticiert  engineer  and  superintendent,  re- 
cently in  cliarge  of  extensive  public  works 
in  South  America.  Successful  in  organ- 
izing and  managing  lar.ge  forces  of  men. 
Thorough  command  of  Spanish.  Familiar 
with  cost-keeping  accounts  and  records. 
Experienced  in  railroad  work,  road  con- 
struction, harbor  Improvements,  street 
paving,  sewers,  waterworks,  dams,  canals, 
drainage  and  irrigation.  Address  "E.  E 
S.,"  Engineering-Contracting,  355  Dearborn 
St.,  Chicago.  23-St 


CONTRACTORS'  ENGINEER 
Special  Designs,  Computations,  Draw- 
ings and  Reports  made  for  Contractors. 
Specialties:      Reinforced    Concrete, 
Cofferdams  and  Hydraulic  Work. 

Address     "L.    Y.."     care    of    Engi.veering- 
CoNTRACTlNG.  355  Dearborn  St.,  Chicago. 


10,000  MEN. 
Ten  thousand  contractors  and  engineers 
have  bought  one  book,  and  a  very  great  per- 
centage have  subscribed  for  the  paper  edit- 
ed bv  the  author  of  that  book.  Gillette's 
"Handbook  of  Cost  Data,"  has  broken  all 
records  for  the  sale  of  an  engineering  book 
because  it  is  full  of  detailed  costs  of  ail 
Icinds  of  actual  construction.  It  contains 
622  pages,  bound  in  flexible  leather,  and  its 
price  is  $4  net.  postpaid. 

THE  MYRON  C.  CLARK  PUBLISHING  CO., 
355  Dearborn  St..   Chicago,   111. 


WANTED 

12  Good  Second-hand  Side 

DU/VIP  CARS 

capacity  about  H  yards.  Diameter  of 
wheel  15  inches.  Gauge  of  track  24 
inches,  Wheel  base  34  inches  and  18 
inches  from  top  of  rail  Jo  center  of 
draw  head. 

SOUTHERN  CONSTRUCTION  CO. 

SAN  DiEQO,  CALIPORNIA 


WANTED 

We  will  pay  I S  eenta  e&cb  tor  perfect  eoplee  of 
Bl*ex3nURiMQ-CONTRACTlN0  Of  ttie  toUowlDg  dsles: 

Vol  26 — Janoarf,  IfiM 

Uay  23.  itOS 

Ma;  30,  1«0« 

June  27  190e 

Tol.  a« — July    4.  l)0< 

July  II,  IBM 

July  18,  ItM 

BepL  11.  IN* 

It  you  can  tumleh  any  or  Ibe  at>aTC  p&pera  pleaee 
let  ttfl  bear  trom  yoik 

ENGINEERING  -  CONTRACTING 
356  Dearborn  Street,  Chicago 


SEND  A  POSTAL 


for    catalogs   of    new    books    for 
engineers  and  contractors.  Better 

do  this 

TO-DAY 

and  have  them  handy  for  future 
reference. 

The  Myron  C.Clark  Publishing  Co. 

355  Dearborn  Street     ::    CHICAGO,  ILL. 
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SYSTEM" 


Successful  management  of  men 
depends  upon  system.  The 
printed  system  ot  one  of  the 
most  successful  of  managers  is 
nOw  made  public  for  the  first 
time.  We  refer  to  the  "Field 
System"  of  Frank  B.  Gilbreth, 
contractor,  the  advertisement 
of  which  appears  on  page  4'J. 


Work  carried  on  at  nlKht 
mu^t  have  sutHrlent  llK>it. 
without  deepshailows.  This 
can  only  be  obtained  hy  a 
portable  litrht.  T\vo  mea 
carry  ]t,  SOOOcandk'  power 
from.  One  callon  of  oil  per 
hoiifi  burns  Hhniirtwlth- 
otit  rpnillna-.  Price  ticu  and 
up.     8rnd  for  Catalog. 

The  Wells  Light  Co. 

50  Washington  St. 
NEW  YORK 
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Vol.  XXVIII.     No.  23. 


FOR   SALE 

1 — OxU  Porter  3(>-inch  Gauge  LocomoUvc 

24 — 3- yard  twow.iy  Dump  Cars. 

122  tons— 30-lb  Rails. 

7,000— 3-foot  Ties. 

2 — No.  2  Movable  Drake  1    _  .    „ , 

.     »•      .-7  M       1.1    ^  1.     f  Concrete  Mixers. 

1 — No  17  Movable  Cube  I 

1 — 75- H.  P.  Stationary  Bronnell  Engine. 

1— 80-H.  P.  Portable  Brou-ncll  Boiler. 

FRUIN  &  COLNON 

CONTRACTORS 

Merchants  Laclede  Bldg.  St.  Loui,-^,  Mo. 


FOR  SALE 

1,000   Tons  [New    Billet 
Rolled  Rails 

8  to  45-lb. 
at  exceedingly  low  prices 

Address  "Box  25," 

Care  of  Engineering-Contracting 

355  Dearborn  St.,  Chicago 
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COIVTR.\CTORS  AND  ENGINEERS 


Use  Nash's  Expeditious  Measurer 

A  book  containing'200  pages  of  indexed 
tablets,  which  show  at  a  glance  the 
cubic  contents  of  any  stone  or  pack- 
age according  to  its  length,  breadth 
and  depth.  Used  by  Contractors, 
Ouairymen  and  Engineers  all  over  the 
world.  Order  of  your  bookseller  or 
address  the  publisher.  1907  Edition 
Printed  entirely  from  New  Plates. 
$2.00  Postpaid. 

A.  L.  NASH 

17  State  Street       ::       NEW  YORK 
Send  for  Sample  Pages 
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AVOID  ERRORS 


60  Day  Clocks 


Prentiss  clock^i  are  the  only  6o 
day  clocks  manufactured  in 
the  world,  and  keep  perfect 
time  throughout  their  long 
run.  They  are  accurate,  dur- 
able and  reliable  and  unll  last 
a  life  time.  Aimo  Frying' 
pan.  Elect riCf  Syn- 
chron  I M  9  d  and 
Watchman' a  clocka, 

Seii.l  for  Catalogne  No,  67. 
THt 

Prentiss  Clock  Improvement  Co. 
Dept.  6,  92  Chambsrs  St.,  N.Y. 


Every  Train    a 
Two^Hour  Train  ^ 

From  7  a.  m.  to  6  p.  ni. 


To  PHILADELPHIA 
New  Jersey  Central 


Train  Every  Hour 
on  the  Hour 

Leave  W.  23d  St.  inniiiHiie«i>efurettiehoar 
raUtlonaWKST  23D  ST.  E.XCKLLEST 

LIBEKT;  ST.  DIN INO  SERVICE  1 


Trench 
Machines 


We  sell  and  lease  all  kinds  of  Hoistini;  and 
Conveying  Machines  lor  Trench  Work. 

(.".Ttal^mic  bcnt    upon    ittjucst. 

CARSON  TRENCH   MACHINE  CO. 

BOSTON,  HASS.,  U.  S.  A. 

nij  wni    )  ">1  Warren  St.,  NEW  YORK 
^,     .V-Vc   n'^''^  Building,  CLEVELA.XD 
Ol-rlCt-b  J  jgg  St.  James  St..   Montrea: 


YOUNG  &  SONS 


viANur*CTyirrws     or — ^ir 

I  E.VOIXKERINO  MIMNft  A\D[ 
5UR\irVL\«i  INSTKUMJENTSl 


PHILADELPHIA 


t  rv  ST JL,Oi/MS 


SURVEYORS' i  ENGINEERS' 

Jransits,  Levels, 
Compasses, 

Chains,  Tapes,  Etc. 

Drawing  Instraments, 
Paper,  Etc. 

Field  Books,  India  Ink, 
Brushes,  Etc. 

C.italoprue  on  Request. 


L.  M.  PRINCE.  'c°'n 


WEST  4th  STREET. 
CINNATI,   OHIO 


It  you  want  to  buy 

TOOLS 
SUPPLIES   or 
MACHINERY 

Send  us  a  postal  card  and  we  will  notify  the 
leading  dealers  or  manufacturers.  We  have 
unexcelled  facilities  for  helping  those  who 
are  in  the  market  for  anything. 

ENGINEERING-COMTR  ACTING 

355  Dearborn    St..  Chicago 


J.  F.  GRAHAM, 

(Roadmaster  Graham) 

RAILROAD  LABOR  AGENT 

AU  classes  of  Laborers  in  .^ny  Ntimber 
SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory 

WRITE  OS,  WIRE 

204  Washington  Avenue  South 
MINNEJU'OUS,  MINN. 


FOR  RENT 

Portable  Engines,  Boilers, Hoisters,Com- 
pressors.Derricks, Centrifugal  and  Direct 
Acting    Pumps,    and    Diving    Outfits. 

Marvin  Brlggs,  Inc..  IM  Nassau  St.  New  York 


nVULGAN  IRON  WORKS 


CHICAGO 
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Crusher  Plant  For  Sale 

We  offer  as  a  very  special  bargain  One  No.  4 
Gates  Gyratory  Crusher,  with  a  30'  Elevator,  One 
30"  X  9'  Rotary  Screen,  One  45  H.  P.  Engine,  One 
50  H.  P.  Boiler. 

Complete  plant  in  good  condition.  Price  f.  o.  b. 
cars,  Dubuque,  Iowa,  $1,600. 

Inter-State  Equipment  ^  Engineering  Co. 

Old  Colony  Building.  CHICAGO 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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Engineering-Contracting 

A  Weekly  "Methods  and  Cost"  Journal 
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A  Valuable  Contribution  on  Earth 
Excavation. 
In  this  issue  will  be  found  an  article  by 
Mr.  J.  C.  Black,  to  which  special  attention 
is  called.  The  principal  feature  of  the  ar- 
ticle is  an  ingeniously  designed  fable  which 
receives  earth  dumped  from  buckets  and 
discharges  it  into  dump  wagons.  In  work 
of  this  kind  it  is  customary  to  dump  direct 
from  the  buckets  into  the  wagons,  which 
not  only  delays  the  wagon,  but  results  in 
spilling  part  of  the  earth.  The  lost  teain 
time  and  the  shoveling  up  of  the  spilled 
earth    are  constant  sources  of  expense,  which 


may  be  done  away  with  by  the  device  des- 
cribed by  Mr.  Black. 

It  occurs  to  us  that  this  same  "table" 
could  be  used  to  advantage  in  loading 
dump  wagons  with  a  steam  shovel.  A 
shovel  with  a  large  dipper  spills  so  much 
of  .its  load  over  the  sides  of  a  wagon  box 
that  two  or  three  men  are  kept  busy  shovel- 
ing it  up.  But  that  is  not  the  only  source 
of  expense.  The  spilled  earth  often  neces- 
sitates the  use  of  a  snatch  team  to  pull  the 
loaded  wagon  away  from  the  point  of  load- 
ing. Moreover,  the  shock  due  to  the  fall- 
ing of  a  large  mass  of  earth  from  a  shovel 
is  very  hard  on  any  wagon,  and  frequently 
causes  breakage.  This  ingenious  loading 
"table"  is  so  counterbalanced  that  it  dis- 
charges the  earth  more  gently  into  the 
wagon  than  is  possible  when  loading  direct 
from  a  steam  shovel.  The  "table"  is  quite 
light  and  could  be  easily  shifted  forward  by 
aid  of  the  boom  of  the  shovel. 

Another  feature  brought  out  by  Mr. 
Black  is  the  loading  of  buckets  by  caving 
earth  into  them  from  the  face  of  the  cut, 
thus  doing  away  with  a  great  deal  of  shov- 
eling. The  remarkable  effectiveness  of  this 
method  is  well  brought  out  in  the  table, 
showing  the  timing  of  the  filling  of  12 
buckets  of  35  cu.  ft.  each,  which  were  filled 
at  an  average  rate  of  i  bucket  per  man 
in  13^  minutes. 

Another  feature  in  this  article  is  the 
use  of  a  wire  rope  for  swinging  the  body 
of  a  locomotive  crane  instead  of  gear 
wheels.  The  device  really  is  nothing  more 
than  a  large  "bull  wheel"  mounted  on  the 
frame  under  the  engine  and  boiler,  and  a 
wire  rope  so  arranged  as  to  swing  the 
whole  machine,  which  is  supported  on  balls 
or  rollers,  running  in  a  channel.  As  Mr. 
Black  states,  the  device  is  simple  and  easily 
repaired   in   case   of  breakage. 


Machine  Mixers  for  Paving  Work. 

We  describe  briefly  in  another  column  of 
this  issue  the  method  of  using  a  machine 
mixer  in  laying  concrete  foundation  for  a 
pavement.  This  specific  example  is  not  a 
particularly  favorable  showing  for  machine 
mi.xing  and  we  will  say  at  once  that  this 
has  been  one  of  our  reasons  for  presenting 
it.  Concrete  which  costs  50  cts.  a  cubic 
yard  in  pavement  foundation  for  labor  does 
not  demonstrate  such  a  great  economy  of 
machine  over  hand  mixing  methods  as  will 
interest  contractors  in  substituting  mechan- 
ical mixers  for  manual  labor.  On  the 
other  hand  it  is  rare  that  a  labor  cost  as 
low  as  50  cts.  per  cu.  yd.  for  mixing  and 
placing  pavement  base  is  obtained  by  hand 
mixing,  while  for  machine  mixer  work  this 
cost  is  exceedingly  high  and  results  only 
from  inefficient  organization  such  as  ex- 
isted in  the  work  we  describe.  A  few  rec- 
ords of  machine  mixer  work  elsewhere 
will  demonstrate  the  truth  of  this  last 
statement. 

In  our  issue  of  Octtober,  1906,  we  de- 
scribed two  jobs  of  pavement  foundation 
work   with   Foote    continuous    mixers.     In 


one  job  a  gang  of  30  men  and  2  to  4  horses 
hauling  Briggs  carts  averaged  1,200  sq.  yds. 
of  6-in.  foundation  per  lo-hour  day.  With 
average  wages  the  same  as  given  in  the  ar- 
ticle mentioned  above — $2  per  lo-hour  day 
— the  labor  cost  per  cubic  yard  figures  out 
at  about  35  cts.  per  cu.  yd.  In  the  second 
job  a  gang  of  32  men  laid  900  sq.  yds.  of 
6-in.  foundation  or  150  cu.  yds.  of  con- 
crete in  8  hours.  This  gives  a  labor  cost 
for  mixing  and  placing  of  32  cts,  per  cu. 
yd.  Gillette  in  his  "Hand  Book  of  Cost 
Data"  records  a  cost  of  from  30  to  40  cts. 
per  cu.  yd.  for  6-in.  pavement  foundation 
laid  in  St.  Louis,  Mo.,  using  a  batch  mixer 
and  hauling  the  concrete  in  wagons.  In 
this  case  labor  was  paid  $1.75,  teams  $4, 
foreman  $3  and  engine  $5  per  lo-hour  day. 
Records  on  hand  show  100  sq.  yds.  of  6-in. 
foundation  laid  per  hour  on  work  done  in 
Buffalo,  N.  Y.,  with  a  Chicago  Improved 
Cube  mixer  equipped  with  special  con- 
veyor for  street  work.  The  gang  consist- 
ed of  17  men  and  at  20  cts.  per  hour  the 
labor  cost  of  mixing  and  placing  was  20 
cts.  per  cu.  yd.  Another  record  of  work 
in  an  eastern  city  using  a  Ransome  batch 
mixer  and  two-wheel  carts  shows  1,080  sq. 
yds.  of  6-in  foundation  placed  per  lo-hour 
day  with  a  gang  of  27  men.  This  gives  a 
cost  at  wages  of  $2  per  day  of  30  cts.  per 
cubic  yard. 

A  continuous  and  large  output  is  de- 
manded in  a  mixer  for  street  work;  the 
perfection  of  the  mixing  is  within  limits  a 
minor  consideration.  This  at  once  admits 
for  consideration  types  of  mixers  whose 
product  is  classed  as  unsuitable  for  rein- 
forced concrete  work  and  also  admits  of 
speeding  up  the  output  of  the  better  t>'pes 
to  a  point  beyond  that  at  which  they  turn 
out  their  most  perfect  product.  Keeping 
these  facts  in  mind  either  of  the  follow-ing 
two  systems  of  work  may  be  employed : 
(i)  Traction  plants  which  travel  with  the 
work  End  deposit  the  concrete  in  place,  or 
so  nearly  in  place  that  little  shoveling  is 
necessary;  (2)  Portable  plants  which  are 
set  up  at  wide  intervals  along  the  work 
and  which  discharge  the  concrete  into 
carts  or  dump  wagons  which  distribute  it 
to  the  work. 

The  secret  of  economic  work  with  plants 
of  the  class  cited  first  is  the  distribution  of 
the  stock  piles  so  as  practically  to  elimi- 
nate haulage  from  stock  pile  to  mixer. 
The  mixer  backs  away  from  the  work,  its 
discharge  end  being  toward  the  work  and 
its  charging  end  away  from  it.  Then  de- 
posit the  materials  so  as  to  form  a  con- 
tinuous stock  pile  along  the  center  of  the 
street;  the  mixer,  moving  backward  from 
the  completed  foundation,  keeps  close  tc 
the  materials  and  if  the  latter  are  uniformly 
distributed  in  the  pile  the  great  bulk  of  the 
charging  is  done  by  shoveling  direct  into 
the  charging  bucket.  The  point  to  be 
watched  here  is  that  the  shovelers  do  not 
have  to  carry  the  materials ;  separate  stock 
piles  within  moderate  hauling  distance  by 
which  barrows  are  a  far  more  economic 
arrangement  than  a  continuous  pile  so  ir- 
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regularly  di.stribiitcd  thnt  much  of  the  ma- 
terial has  to  be  carried  even  a  few  paces 
in  shovels. 

Economic  work  with  plants  of  the  sec- 
ond class  depends  upon  efficient  and  ade- 
quate means  of  hauling  the  mixed  con- 
crete to  the  work.  The  plant  should  not 
be  shifted  oftener  than  once  in  1,000  to 
2,000  ft.,  or,  say,  two  city  blocks.  This 
does  away  with  the  possibility  of  wheel- 
barrow haulage;  large  capacity  hand  or 
horse  carts  tnust  be  employed.  With  5 
cu.  ft.  hand  carts,  such  as  the  Ransome 
cart,  a  haul  of  500  ft.  each  way  from  the 
mixer  is  possible  and  with  horse  carts, 
such  as  the  Briggs,  this  economic  distance 
is  increased  to  1,000  ft.  each  way  from  the 
mixer.  This  mixer  must  be  close  to  the 
stock  pile  and  it  will  pay  to  make  use  of 
improved  charging  devices.  A  6-in.  foun- 
dation for  2,000  ft.  of  30-ft.  street  calls  for 
667  cu.  yds.  of  concrete  and  if  both  sides 
are  curbed  at  the  same  time  100  cu.  yds. 
more  are  added,  or  767  cu.  yds.  in  all; 
where  intersecting  streets  are  to  be  paved 
in  both  directions  from  the  mixer  plant 
these  amounts  are  doubled.  A  very  small 
saving  per  cubic  yard  due  to  mechanical 
handling  of  the  materials  to  the  mixer 
amounts  to  the  interest  on  a  considerable 
investment  in  such  plaiit.  A  point  that 
should  not  be  forgotten  is  that  carts  such 
as  those  named  above  spread  the  concrete 
in  dumping  so  that  little  or  no  shoveling 
is  required. 


According  to  a  report  of  the  U.  S.  Consul 
at  Athens,  the  system  generally  in  use  for 
road  laying  in  Greece  is  a  layer  of  an  av- 
erage depth  of  about  6  ins.  of  rough  cob- 
bles, with  uneven  edges  of  a  diameter  of 
about  r  to  2  ins.,  covered  with  a  layer  of 
sand  of  a  depth  of  l  1-3  to  2  2-3  ins.,  rolled 
by  a  steam  roller.  The  preference  is  given 
to  the  latter  system  on  account  of  its  cheap- 
ness, the  cost  per  square  meter  (l  square 
meter  or  centare=i.i96  sq.  yds)  being  5  to 
6  drachmas  (5.45  drachmas=$i),  except 
in  the  Thessalian  district,  where,  owing  to 
the  scarcity  of  stone,  the  cost  amounts  to 
10  drachmas  per  square  meter.  Lately 
some  of  the  streets  and  squares  of  Athens 
and  Piraeus,  covering  an  area  of  about 
150,000  square  meters,  have  been  laid  with 
artificial  asphalt  at  a  cost  of  about  iS 
francs  (l  franc=l9.3  cents)  per  square 
meter.  This  work  has  been  done  by  for- 
eign contractors.  The  seaside  walk  of 
Piraeus,  representing  an  area  of  20,000 
square  meters  (about  8  square  miles),  is 
being  laid  with  Vesuvius  lava  flags  at  a 
cost  of  13  drachmas  per  square  meter. 


Unofficial  figures  compiled  by  experts  in 
the  iron  ore  and  coal  trade  on  the  Great 
Lakes  show  that  the  movement  for  the  sea- 
son of  1907  will  have  been  the  greatest  in 
the  history  of  the  lakes.  This  year  the 
amount  of  iron  ore  brought  down  the  lakes 
doubtless  will  total  about  41,500,000  tons. 


Concrete  and  Reinforced  Concrete  Section 


Note :  This  Section  is  devoted  to  methods  and  costs  of  con- 
structing concrete  and  reinforced  concrete  structures.  It  will 
cover  the  selection,  testing  and  proportioning  of  concrete 
materials ;  laboratory  tests  of  concrete ;  concrete  mixing,  trans- 
portation and  placing;  fabrication  and  placing  of  reinforce- 
ment, and  form  construction  and  erection.  It  will  also  contain 
articles  on  new  and  interesting  developments  in  the  design  of 
reinforced  concrete. 


Method  of  Mixing   and    Placing  Con- 
crete for  a  Tunnel  Lining. 

The  tunnel  known  as  the  Burton  tunnel 
is  located  on  the  Jasper-French  Lick  ex- 
tension of  the  Southern  Ry.,  and  about  4 
miles  from  French  Lick,  Ind.  It  is  a  sin- 
gle track  tunnel  2,200  ft.  long  with  300  ft. 
at  one  end  on  a  4°-3o'  curve  and  1.900  ft. 
on  tangent.  The  material  penetrated  was 
slate  and  loose  rock,  requiring  solid  tim- 
bering throughout.  This  timbering  is 
shown  by  Fig.  i,  which  also  shows  the  con- 
crete lining;  the  timbering  was  embedded 
in  the  concrete  lining.  The  work  of  placing 
the  concrete  lining  was  done  by  the  Cullen- 
Friestedt    Co.,    engineering   contractors,   of 
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size — mixture;  it  required  1. 16  bbls. 
of  cement,  0.52  cu.  yds.  sand  and  0.92  cu. 
yd.  of  stone  per  cubic  yard  of  concrete.  The 
amount  of  reinforcement  per  cubic  yard  of 
concrete  was  39.1  lbs. 

All  the  concrete  was  mixed  and  handled 
from  one  end  of  the  tunnel.  The  mixing 
plant  was  located  in  the  approach  cut  at 
one  end.  A  standard  gage  main  track  run 
through  the  cut.  About  20  ft.  in  the  clear 
to  one  side  of  this  track  a  trestle  500  ft 
long  was  built,  carrying  an  i8-ft.  gage  der- 
rick track  and  a  narrow  gage  3  cu.  yd. 
dump  car  track.  A  stiff  leg  derrick  operat- 
ing a  I  cu.  yd.  orange  peel  or  a  ili  cu.  yd. 
clam  shell  Hayward  bucket  was  mounted 
on  a  carriage  traveling  on  the  i8-ft.  gage 


Fig.  1 — Section  Showing  Concrete  Lining  for  Burton  Tunnel,  Southern  Ry. 


Chicago,   111.,  the  following  methods  being 
employed : 

The  original  timber  lining  was  composed 
as  follows:  Posts  10x12  ins.  and  spaced  3 
ft.  apart  were  set  on  3xi2-in.  sills  and  car- 
ried 10x12  in.  wall  plates  which  supported 
ioxi2-in.  segmental  arch  ribs  spaced  3  ft. 
apart.  The  lagging  behind  the  posts  was 
3x6-in.  stuff  and  the  lagging  over  the  arch 
ribs  was  4x6-in.  stuff.  The  section  of  the 
concrete  lining  is  shown  by  Fig.  i ;  it  re- 
quired 4.132  cu.  yds.  of  concrete  and  161.43 
lbs.       of      reinforcement       per       lin.       ft. 


The     concrete     was     a 
stone — between       2       in. 


1-2^4-5     crushed 
and       Vi       in. 


track.  The  side  of  the  trestle  nearest  the 
railway  track  was  sheeted  vertically  and 
the  space  between  this  sheeting  and  the 
track  was  floored  over  at  track  level  for 
stock  piles.  Near  the  end  of  the  trestle 
toward  the  tunnel  and  on  the  same  side  of 
the  track  was  the  mixer  plant.  This  con- 
sisted of  two  85  cu.  yd.  bins,  one  for  sand 
and  one  for  stone,  carried  by  a  tower  so 
that  their  bottoms  were  25  ft.  above  track 
level.  Below  the  bins  was  a  charging  plat- 
form pierced  by  a  measuring  hopper.  Be- 
low the  measuring  hopper  was  a  ij4  cu. 
yd.  cubical  mixer  and  below  the  mixer  was 
a  3-ft.  gage  track  for   Vyi  cu.  yd.  Koppel 
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side  dump  cars.  To  the  rear  of  the  tower 
at  ground  level  there  was  a  20-cu.  yd. 
sand  bin  and  a  20-cu.  yd.  stone  bin  set 
side  by  side  with  a  continuous  bucl<et  ele- 
vator leading  from  each  to  the  correspond- 
ing bin   on   the   tower.    The  cement  house 


tracks  from  the  mixer  were  carried  up  the 
incline  and  the  full  length  of  the  level  plat- 
form. The  cars  were  hauled  to  the  foot 
of  the  incline  by  a  light  locomotive.  A 
cable  was  then  hooked  to  them;  this  cable 
was  run  through  a  block  on  the  level  plat- 


at  each  end ;  these  two'  posts  were  spaced 
just  far  enough  apart  to  slide  over  the 
corner  post,  one  on  each  side  of  it.  A 
block  at  the  top  of  the  corner  posts  with 
the  hoist  line  connected  to  the  bottoms  of 
the  platform  posts  and  the  lead  line  going 
to  a  winch  head  thus  made  it  possible  to 
lift  the  platform  any  distance  within  the 
height  of  the  vertical  post  guide  and  hold 
it  there  by  blocking  under  the  posts.  The 
arrangement  is  shown  roughly  by  the 
sketch,  Fig.  4.     There  was  block  and  tackle 
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-Sketch  Showing  Platform  Support 


Fig.   2 — View   of   Mixer    Plant,   Showing    Car  Tracks  into  Tunnel. 


was  located  directly  across  the  railway 
track  from  the  tower.  At  the  side  of  the 
cement  house  nearest  the  track  there  was 
an  inclined  bag  elevator  leading  up  to  a 
bridge  spanning  the  railway  track  at  the 
level  of  the  charging  floor  of  the  mixer 
plant.  On  this  bridge  ran  a  car  for  carry- 
ing bags  of  cement.  The  plant  as  describ- 
ed is  shown  by  Figs.  2  and  3. 

In  operation  the  derrick  unloaded  the 
stone  and  sand  cars  by  means  of  the  Hay- 
ward  buckets  either  into  the  bins  at  the 
feet  of  the  bucket  elevators  or  onto  stock 
piles  on  the  flooring  beside  the  trestle. 
When  put  into  stock  piles  the  materials 
had  to  be  reloaded  by  derrick  into  the  ,3 
cu.  yd.  cars  on  the  trestle  narrow-gage 
track  and  carried  by  these  cars  to  the  ele- 
vator boots.  The  sand  and  stone  were 
chuted  from  the  tower  bins  directly  into 
the  charging  hopper  below.  Here  the  ce- 
ment bags,  brought  across  the  bridge  on 
the  car  into  which  they  were  loaded  direct- 
ly by  the  bag  elevator,  were  opened  and 
the  cement  added  to  the  sand  and  stone. 
The  charge  was  then  dropped  into  the  mix- 
er and  from  the  mixer  the  batch  dropped 
into  the  Koppel  concrete  cars. 

In  the  tunnel  a  traveling  platform  was 
constructed  on  two  standard  gage  flat  cars 
so  coupled  that  a  platform  100  ft.  long  and 
slightly  narrower  than  the  clear  space  be- 
tween side  wall  forms  was  obtained.  Con- 
necting the  end  of  the  platform  toward  the 
mixing  plant  was  a  rampe  or  inclined  plat- 
form mounted  on  wheels.    The  Koppel  car 


form  its  free  end  coming  back  to  the  loco- 
motive which  thus  pulled  the  cars  up  the 
incline  by  moving  back  toward  the  mixer. 
On  the  level  platform  the  cars  were  pushed 
by  hand  and  dumped  on  the  floor,  whence 
the  concrete  was  shoveled  into  the  forms. 


for  each  corner  post  and  a  winch  at  each 
end  of  the  car.  The  vertical  movement  of 
the  platform  was  between  6  and  7  ft. 

The  floor  was  cemented  first,  then  the 
sidewalls  and  finally  the  roof  arch.  Floor 
construction  was  begun  at  the  portal  farth- 
est from  the  mixing  plant.  Koppel  car 
tracks  were  laid  through  the  tunnel  and 
the  concrete  was  dumped  from  them  di- 
rectly on  the  ground.  The  cars  were 
hauled  by  a  light  locomotive.  As  the  con- 
creting advanced  the  dump  car  track  was 
raised   and   suspended   from  timbers  across 


Fig.   3 — View   of    IVIixer    Plant,    Showing    Method    of    Unloading  Materials. 


The  platform  construction  deserves  men- 
tion in  the  particular  that  it  provided  for 
adjusting  the  platform  Vertically.  At  each 
corner  of  the  car  a  vertical  post  some  7  or 
8  ft.  high  was  set  up.  The  side  stringers 
of  the  platform  carried  two  vertical  posts 


tunnel  so  that  the  concrete  could  be  placed 
under  it.  As  fast  as  the  floor  hardened 
the  permanent  standard  gage  track  was 
laid  and  a  temporary  third  rail  placed  to 
give  also  a  dump  car  track. 
When    the    floor   had    been    finished    the 
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side  walls  were  constructed,  using  the 
traveling  platform  and  beginning  at  the  far 
portal.  The  wall  fomis  consisted  of  4x6- 
in.  studs,  spaced  3  ft.  apart  and  carrying 
2xl2-in.  lagging.  A  6x6-in.  waling  outside 
the  studs  at  about  mid  height  held  the 
studs  to  the  timbering  by  lag  bolts  reacn- 
ing  through  the  wall  to  the  ioxi2-in.  posts. 
.\  strip  of  plank  nailed  across  wall  between 
stud  and  post  held  the  form  at  the  top. 
Wall  forms  were  erected  for  100  ft.  of 
wall  at  a  time.  These  forms  required 
about  45  ft.  B.  M.  of  lumber  per  lineal 
foot  of  form  on  one  side  or  90  ft.  B.  M.  for 
both  sides.  Two  sets  of  side  wall  forms 
or  200  ft.  of  wall  forming  were  built,  and 
used  over  and  over'  again.  The  concrete 
was  shoveled  into  the  wall  forms  from 
the  traveling  platform,  the  lagging  being 
placed  a  board  at  a  time  as  the  work 
progressed  upward  and  the  platform  being 
elevated  as  required,  its  final  position  being 
at  about  springing  line  level.  When  100  ft. 
of  side  walls  had  been  completed  the 
traveling  platform  was  moved  ahead  for 
another  loo-ft.  section. 

The   centers    consisted    of  6xi2-in.    ribs, 
made   up   of  3xi2-in.   plank.    The    feet   of 
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Fig.   S^Sketch    Showing    Device  for  Re- 
moving Center  Ribs. 

the  ribs  rested  on  folding  wedges  on  6x12- 
in.  wall  plates,  supported  by  6x6-in.  posts 
setting  close  against  the  finished  wall.  The 
ends  of  the  ribs  were  held  from  closing 
in  by  6x6-in.  walings,  one  on  each  side, 
lag-bolted  through  the  lining  to  the  timber- 
ing. The  centering  required  about  315  ft. 
B.  M.  of  lumber  per  lineal  foot  of 
center.  The  method  of  removing  the 
centers  was  novel.  A  flat  car  had 
erected  on  it  a  narrow  working  plat- 
form high  enough  to  reach  well  up  into 
the  arch.  Along  this  platform  at  the  cen- 
ter was  erected  a  sort  of  "horse,"  which 
could  be  elevated  and  lowered  by  jacks. 
The  sketch  Fig.  5  shows  the  arrangement. 
At  each  end  and  at  the  middle  of  the  plat- 
form two  guide  posts  a  a  were  erected 
and  braced  upright.  Between  these  gi\ide 
posts  set  plunger  posts  of  which  were  raised 
and  lowered  by  screw  jacks.  The  three 
plunger  posts  carried  a  longitudinal  tim- 
ber c.  The  car  was  run  under  the  ribs  of 
centering  to  be  removed  and  the  timber  c 
raised  by  working  the  jacks  until  it  came 
to    close   bearing   under   the    ribs    d.     The 


railings  and  the  wedges  at  the  foot  of  the 
ribs  were  then  removed,  leaving  the  ribs 
hanging  on  the  timber  c.  This  timber 
was  then  jacked  down  to  clear  the  lining 
and  the  ribs  rotated  horizontally  on  the 
point  of  suspension  as  a  pivot  until  their 
ends  swung  in  over  the  platform.  The 
car  was  then  moved  ahead  to  where  the 
centers  were  to  be  used  again;  the  ribs 
were  rotated  back  to  their  normal  position 
across  tunnel;  the  timber  c  was  jacked 
up,  and  the  wedges  and  railings  placed  at 
the  first  of  the  ribs. 

The  concreting  on  the  roof  arcli  was  be- 
gun at  the  portal.  Two  shifts  were  worked 
and  +2  ft.  of  arch  were  concreted  each 
shift. 


Method  and  Cost  of  Laying  Pavement 

Foundation  Using  a  Machine 

Mixer. 

The  foundation  was  6  ins.  thick  lor  an 
asphalt  pavement  and  was  laid  in  Chicago, 
111.  The  concrete  used  was  exceptionally 
rich  for  pavement  foundation  work,  it  be- 
ing a  1-3-6  Lehigh  Portland  cement,  broken 
stone  mixture.  The  mixing  was  done  by 
machine,  a  mixer  made  by  the  Buffalo 
Concrete  Mixer  Co.,  Buffalo,  N.  Y.,  being 
used.  This  mixer  was  equipped  with  an 
elevating  charging  hopper  and  was  op- 
erated as  a  continuous  mixer.  The  mixer 
was  mounted  on  wheels  and  was  pulled 
along  the  center  of  the  street  ahead  of  the 
work  with  its  discharge  end  toward  the 
work.  Woves  of  about  25  to  30  ft.  were 
made,  the  mi.xer  being  pulled  ahead  for 
this  distance  each  time  that  the  concrete 
came  up  to  its  discharge  end.  The  stock 
piles  were  continuous,  sand  on  one  side 
and  stone  on  the  other  side  of  the  street. 
Cement  was  stored  in  a  pile  at  each  end  of 
the  block.  All  materials  were  wheeled 
from  stock  piles  to  mixer  in  wheelbarrows. 
The  men  wheeling  sand  and  stone  loaded 
their  own  barrows,  wheeled  them  to  the 
mixer  and  discharged  them  directly  into 
the  elevating  hopper.  No  runways  were 
used,  the  barrows  being  wheeled  directly 
on  the  ground.  The  cement  was  brought 
in  barrows,  two  or  three  bags  being  a  load, 
and  dumped  alongside  a  cement  box  which 
was  loaded  close  to  and  at  one  side  of  the 
elevating  hopper.  A  man  untied  the  bags 
and  emptied  them  into  the  cement  box  and 
another  man  scooped  the  cement  out  of 
the  box  in  bucket  fulls  and  emptied  it  over 
the  sand  and  stone  in  the  elevating  hop- 
per. The  mixer  discharged  onto  a  sheet 
iron  shoveling  board,  and  the  concrete  was 
carried  in  shovels  from  shoveling  board  to 
place,  the  length  of  carry  being  a  maxi- 
mum of  25  to  30  ft.  Two  men  were  re- 
quired to  pull  down  the  cone  of  concrete 
at  the  discharge  end  of  the  mixer  and  to 
keep  the  stone  from  separating  and  rolling 
down  the  sides.  The  gang  was  organized 
as  follows :  No.  Men. 

Loading  and  wheeling  stone 10 

Loading  and  wheeling  sand 3  to  4 


Loading  and   wheeling  cement 2 

Untying  and  emptying  cement  bags i 

Charging  cement  to  hopper i 

Operating  mixer   and    hopper I 

Pulling  down  and  tending  discharge 2 

Carrying  concrete   in   shovels 8 

Spl-eading  concrete    2 

Tamping  concrete    : . .  2 

Sweeping   concrete    i 

General    laborers    3 

Foreman   I 

Watchman    I 

Timekeeper    1 

Total  gang  40 

This  gang  averaged  1,000  sq.  yds.  of  6-in. 
foundation  per  lo-hour  day;  a  maximum 
of  1,400  sq.  yds.  was  laid  in  a  day.  We 
have  thus  an  average  of  167  cu.  yds.  and 
a  maximum  of  234  cu.  yds.  of  concrete 
foundation  mixed  and  placed  per  lo-hour 
day.  At  an  average  wage  of  $2  per  day 
the  average  labor  cost  of  mixing  and  plac- 
ing concrete  was  48  cts.  per  cu.  yd.  or  8 
cts.  per  sq.  yd.  of  6-in.  foundation.  It  was 
stated  that  the  gang  was  larger  by  three 
men  than  was  ordinarily  used  owing  to 
certain  extra  work  being  done  at  the  time 
that  the  above  figures  were  collected.  Tak- 
ing out  three  extra  men  and  the  time- 
keeper and  watchman  we  get  34  men  actu- 
ally working  in  mixing  and  placing  con- 
crete. This  reduced  gang  gives  as  a  labor 
cost  for  mi.xing  and  placing  of  about  41 
cts.  per  cu.  yd.  or  6.8  cts.  per  sq.  yd.  of  6-in. 
foundation.  In  our  issue  of  Oct.  10,  1906, 
we  gave  records  of  two  pieces  of  pave- 
ment foundation  work  using  continuous 
mixers  which  show  a  considerably  greater 
output  with  a  smaller  gang. 


The  U.  S.  Consul  at  Manchester.  Eng- 
land, in  reporting  on  the  roadways  of  that 
city  states  that  there  are  about  30,000  sq. 
yds.  of  wood  block  pavement  in  Manches- 
ter. The  wood  blocks  are  mostly  .Austral- 
ian karri  wood  3  ins.  wide,  5  ins.  deep,  and 
9  ins.  long,  laid  on  a  cement  concrete 
foundation  6  ins.  thick.  The  blocks  are 
paved  with  a  bed  of  about  i  in.  of  sand 
between  the  block  and  the  concrete  founda- 
tion, and  the  joints  are  flushed  with  a 
molten  mixture  of  pitch  and  creosote  oil 
or  tar,  to  which  a  little  dried  sand  has  been 
added.  Including  the  concrete  foundation, 
the  average  cost  is  about  $4.26  per  square 
yard,  and  its  life  is  from  to  to  15  years. 


The  municipality  of  Buenos  Aires.  .Ar- 
gentine Republic,  is  calling  for  bids  for  the 
construction  of  two  of  the  principal  lines 
constituting  the  proposed  system  of  met- 
ropolitan subway  electric  railways.  The 
bids  are  to  be  received  before  May,  1908. 


The  full  official  returns  of  mining  in 
Great  Britain  in  1906  give  the  value  of  the 
coal  mined  during  the  year  as  roundly 
$500.000,000 — an  increase  of  $50,000,000  for 
1905.  This  increase  was  due  partly  to  en- 
larged output  and  partly  to  higher  prices. 
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Earth  and   Rock   Section 


Note:  This  section  is  devoted  to  methods  and  costs  of  exca- 
vating earth  and  rock  and  building  embankments.  It  will 
cover  the  grading  of  roads  and  railroads,  diking  and  canal 
work,  dredging,  building  reservoirs  and  earth  dams,  sewer  and 
water  pipe  trenching,  quarrying,  etc. 


Method    and  Cost   of   Loading    Dump 
Wagons  from  an  Ingeniously  De- 
signed Hopper  or  Table. 

BY    J.    C.    BLACK, 

The  methods  and  outfit  briefly  described 
in  this  article  were  those  used  by  the  C.  J. 
Cook  Company  of  Portland,  Ore.,  in  mak- 
ing the  excavation  for  a  business  block  in 
that  city.     Although  not  involving  any  ex- 
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Fig. 1. 

ceedingly  novel  features  (unless  the  dump- 
ing table,  which  will  be  described  later,  be 
considered  as  such)  the  work  showed  how 
a  little  care  as  to  details  of  methods  and  ma- 
chinery can  affect  results.  For  much  of  my 
information  I  am  indebted  to  Mr.  Cook 
personally. 

The   property    was   a    corner   lot    100  ft. 
square  and  nearly  level,  and  had  been  occu- 
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Fig.  2. 


pied  by  some  frame  buildings  at  least  one 
of  which  had  a  cellar  and  stone  foundation. 
About  8,000  cu.  yds.  of  material  were  han- 
dled, the  average  total  depth  being  about 
20  ft.  Almost  the  entire  excavtion  was  a 
mixture  of  yellow  clay  and  sand  with  a 
small  amount  of  loam.  Excavation  was  be- 
gun at  the  inner  corner  of  the  area  and 
was   rapidly   carried   to   full   depth   at   that 


place,  thus  affording  a  steep  bank  against 
which  to  work.  A  locomotive  crane  lifted 
the  material  from  the  pit  in  buckets,  and 
dumped  it  on  a  table  or  tipple  from  which 
it  was  loaded  into  wagons. 

A  bucket  to  be  filled  was  placed  against 
the  face  of  the  bank,  as  shown  in  the 
sketch,  Fig  i,  and  was  loaded  partly  by 
shovels,  partly  by  material  picked  from  the 
face  so  as  to  fall  into  the  bucket,  and  partly 
by  slabs  or  spalls  of  earth  pried  from  the 
top  of  the  bank  with  a  crowbar.  This  last 
method  appeared  to  be  exceedingly  effect- 
ive, for  the  earth  broke  off  easily  and  one 


of  rotation  was  30  ft.,  but,  by  lowering  a 
bucket  almost  to  the  ground  and  then  hav- 
ing it  set  swinging  by  the  men  in  the  pit, 
it  was  possible  to  drop  it  some  20  ft.  beyond 
the  end  of  the  boom,  thus  affording  a  ma.xi- 
mum  working  range  of  80  ft.  from  point  of 
loading  to  dump.  Signals  to  the  engine- 
man  were  given  by  whistles.  The  engine 
and  derrick  rotated  together  on  a  circular 
base  of  II  ft.  diameter  equipped  with  roller 
bearings,  the  power  for  rotation  being 
transmitted  through  two  short  cables 
wound  upon  the  base,  which  was  composed 
of  several  cast  sections  and  contained  two 
parallel  grooves  on  its  circumference  in 
which  ran  the  cables.  The  cables,  one  for 
each  direction  of  rotation,  were  operated 
by  small  drums,  and  passed  down  through 
the  floor  and  over  pulleys  which  brought 
them  into  a  position  tangential  to  the  cir- 
cular base  so  that  one  could  wind  in  each 
groove.  The  end  of  each  cable  was  fas- 
tened in  the  groove  in  which  it  ran.  A 
compensating  pulley,  operated  by  a  spring, 
was  introduced  to  take  up  any  slack  which 
might   arise    from    rocking    of    the    derrick 


Fig.  3 — View  of  Dumping  Table,  Showing   Method  of   Loading  Carts. 
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man  with  a  bar  at  the  top  of  the  bank 
could  loosen  large  pieces  with  compara- 
tively little  effort.  Sometimes  enough  earth 
to  fill  a  bucket  would  fall  at  once,  while 
that  which  fell  outside  the  buckets  was  in 
a  condition  to  be  easily  handled  by  shovels. 
It  is  probable  that  this  method  of  prying 
from  the  top  of  bank,  would  prove  uneco- 
nomical for  some  classes  of  material,  but 
in  this  material  it  worked  well.  Data  as 
to  loading  of  buckets  are  given  in  table. 

The  locomotive  crane  consisted  of  a 
35-H.P  hoisting  engine  and  a  wooden  der- 
rick frame  mounted  on  a  timber  sledge. 
The  maximum  reach  of  boom  from  center 


or  other  cause.  It  will  be  observed  that 
the  arc  through  which  it  is  possible  to 
turn  the  derrick  is  somewhat  less  than 
360°. 

With  this  system  of  swinging  the  derrick, 
delays  from  accident  are  reduced  to  a  mini- 
mum, as  the  cable  which  constitutes  prac- 
tically the  only  breakable  part  may  be  eas- 
ily and  quickly  repaired  or  replaced.  This 
should  prove  an  especial  advantage  over 
the  somewhat  more  familiar  type  of  rack 
and  pinion  gear,  when  the  machinery  is  be- 
ing operated  in  localities  where  new  parts 
or  heavy  repair  work  are  diflScult  to  obtain. 

When  necessary  to  remove  the  crane  to 
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a  new  position  on  the  work,  a  cable  was 
made  fast  to  something  which  would  serve 
as  an  anchor  and  it  was  made  to  move 
itself.  Rollers  were  generally  used  under 
the  sledge.  An  hour  to  an  hour  and  a  half 
was  the  time  consumed  in  moving.  Axles 
on  which  could  be  placed  a  pair  of  rear 
wagon  wheels  were  fitted  to  the  sledge  near 
one  end,  and  at  the  other  was  a  place  for 
the  forward  truck  of  a  wagon,  thus  making 
transportation  from  one  piece  of  work  to 


ENGINEERING-CONTRACTING 

thus  reduces  the  lost  time  due  to  irregular- 
it>'  in  arrival  of  wagons.  Usually  only  one 
bucket  of  earth  was  placed  upon  the  table 
at  a  time.  Fig.  3  shows  the  table  an  in- 
stant after  dumping.  The  right  hand  tray 
has  returned  to  a  horizintal  position,  but 
the  left  is  still  inclined.  The  levers  on 
which  the  dumpman's  hands  are  resting 
are  those  for  locking  the  trays  in  a  hori- 
zontal position. 
A   record  of    wagons    was    kept   by  the 
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Fig.  4 — Plan,   Front   Elevation  and  Side   Elevation  of   Dumping    Table. 


another  a  very  easy  matter.  The  outfit 
was  constructed  in  Portland,  the  details  be- 
ing after  Mr.  Cook's  own  design. 

The  buckets  of  which  there  were  five 
were  also  made  in  Portland  their  shape  and 
dimensions  being  roughly  shown  in  sketch 
Fig  2.  The  nominal  capacity  was  35  cu. 
ft.  each. 

They  were  dumped  by  tilting;  the  catch 
which  held  them  upright,  being  released  by 
the  man  at  dumping  table.  This  table,  or 
tipple,  was  to  the  writer  the  most  inter- 
esting feature  of  the  plant.  It  consisted  es- 
sentially of  a  steel  frame  supporting  two 
trays  under  which  the  wagons  to  be  loaded 
were  driven.  The  trays  are  each  about  i  ft. 
deep,  4  ft.  wide  and  6  ft.  long,  and  when 
closed,  met  at  the  center  forming  one  large 
tray.  In  dumping,  each  tray  rotated  about 
an  axis  of  its  own  near  its  center,  the 
weight  of  the  earth  causing  it  to  dump  au- 
tomatically when  released,  and  the  position 
of  its  own  center  of  gravity  making  it  au- 
tomatically return  to  a  horizontal  position 
after  having  emptied  its  contents.  Its  ef- 
fect was  to  "trim"  the  load  so  that  little 
or  no  work  was  required  to  spread  it  on 
the  wagons,  while  the  amount  spilled  was 
negligible. 

ft  will  be  seen  at  once  that  the  table 
affords  a  storing  place  for  materials,   and 


dumpman  with  pegs  on  a  tally  board 
mounted  on  the  table  but  not  shown  in  the 
picture.  Of  course  this  loader  was  not  so 
near  perfection  but  that  it  was  occasionally 
necessary  to  clean  up  around   it,  especially 
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lifted  bodily  and  swung  to  its  new  location 
by  the  derrick.  Figs.  4  and  5  show  details 
of  design.  The  writer  is  indebted  for  the 
details  to  Mr.  Corbett  of  the  Willamette 
Iron  &  Steel  Works,  who  were  the  build- 
ers of  the  greater  part  of  the  plant. 

Light  for  the  night  crew  was  supplied  by 
three  clusters  of  six  32-c.p.  incandescents 
each,  backed  by  reflectors. 

Studebaker  dump  wagons  were  used, 
and,  by  an  extension  to  the  top,  they  were 
made  to  hold  2K  cu.  yds.  each  when  level 
full ;  which  shows  that  two  buckets  of  ma- 
terial were  required  per  load. 

The  cost  of  the  plant  was  approximately 
as  follows: 

Locomotive    crane    (including    ca- 
ble)      $4,500.00 

Five  buckets  at  $145 725.00 

Loading    table 500.00 

Total  (exclusive  of  small  tools)  .$5,725.00 
Two  crews  of  equal  size  were  emploj-ed 
most  of  the  time,  a  total  daily  force  being 
about  as  shown  in  the  table.  The  rates 
of  wages  are  assumed,  and  would,  of 
course,  vary  from  time  to  time,  and  with 
location. 

Two  foremen,  at  $4.00  per  day $  8.00 

Two  engineers  at  $4.00  per  day 8.00 

Two  firemen  at  $2.50  per  day 5.00 

Two  signalmen  at  $2.50  per  day 5.00 

Two  hook  tenders  at  $1.75  per  day. .     3.50 

Two  dumpmen  at  $1.75  per  day 3.50 

Thirty  laborers  at  $1.75  per  day....  52.00 

Total  daily  wages $85.50 

One  man  sometimes  acted  as  both  signal- 
man and  hook  tender.  Assuming  other 
daily  expenses,  we  have: 

Labor   $85.50 

Fuel,  oil  and  supplies 5.00 

Repairs    5.00 

Total    $97.50 

The   average  daily   output,   as  stated   by 

!Mr.   Cook,    was   500  cu.  yds.,   for  the  two 


Enq<amr 


Fig.  5 — Details  of   Design   of   Dumping   Table. 


as  it  was  a  busy  street.  However,  it  re- 
duced work  of  that  nature  to  a  minimum. 
When  necessary  to  shift  the  position  of  the 
table,  a  timber  yoke  was  fastened  to  the 
frame  by  chains,  and  the  whole  thing  was 


crews,    which  gives  a   cost    per   cu.   yd.   of 
nearly  20  cts.,  loaded  on  the  wagons.  Each 
of    the  30     laborers,    therefore,    averaged 
nearly  17  cu.  yds.  per  day. 
The  following  details  are  from  data  ob- 
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tained   by  personal  observation   at   various 
times : 

LOADING    BUCKETS. 

(All    Buckets    Filled    Heaping — 35   Cu.    Ft. 

Struck  Measure.) 
Bucket  Labor.  Time. 

No.  Min.  Sec. 

I — 3    men    shoveling... 3        50 

2 — 4   men    shoveling 4        45 

3 — 3  men  shoveling 5        10 

4 — 3  men  shoveling  and  picking.. 5        30 
5 — 2  men  shoveling,  i  man  picking. 4         55 

6 — 3  men  shoveling 3        45 

" — 2    men    shoveling    and    picking. 

I   man   barring   from   top.. 3         15 
8 — 2   men   shoveling,    i    man   pick- 
ing from  face  into  bucket.  .4        00 
9 — I    man    shoveling,    2   men    pick 
ing  from  face  into  bucket.. 
10 — 2   men   shoveling,    I    man   pick- 
ing and   barring 3         45 

II — I  man  shoveling.  I  man  pick- 
ing into  bucket,  l  man  bar- 
ring     3        SO 

12 — 2  men  shoveling,  i  man  barring 

down  from  top 5        00 

Total,  28  men  shoveling,  10  men 

picking  and  barring 50        53 

Average   zYi    men   shoveling,    5-6 

men   picking   and  barring.  .4         15 
This   is  equivalent  to  a  bucket  of  earth 
loosened  and   loaded  by  one   man  in   13J/2 
minutes. 

Data    on    time     consumed     in     handling 
buckets  are  as  follows : 


Seconds  of  time. 

Total 

OJ=  u 

5  si 

0  rt  a 
BSu.2 

t 

i 

Q 

0 

0  rt  c 

time 

for 
bandlin' 

one 
bucket. 

•0 

c 

6 

3 
0 
< 

No  1     

43 
45 
60 
38 
37 
50 
62 
43 
44 
45 
42 

15 
17 
20 
18 
18 
18 
15 
17 
16 
15 
18 

13 
8 
10 
14 
12 
8 
10 
15 
10 
20 
19 

12 
10 
15 
18 
10 
12 
10 
10 
15 
11 
18 

1 

23 
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45 
28 
17 
28 
37 
25 
25 
31 
37 
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2 
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3 
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4 
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5 
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?00 

7 

?7n 

8 

?7fl 

9 

'40 

10 

11 
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U  bucketsi 
handled/---- 

509 

187 

139 

141 

16 

16 

200 

Average 

46 

17 

13 

13 

1 

29 

200 

This  indicates  that  the  time  required  to 
handle  one  bucket  is  approximately  lYz 
minutes,  so  that  barring  delays  40  buckets 
or  52  cu.  yds.  would  be  the  maximum 
hourly  capacity  of  the  crane. 

The  owners  of  the  plant  are  much  pleas- 
ed with  its  operation  and  are  going  to 
give  it  a  trial  with  three  eight-hour  shifts. 

It  will  be  seen  that  the  plant  is  of  low- 
first  cost,  is  adapted  to  the  handling  of  a 
variety  of  materials,  is  economical  of  time, 
and  affords  a  great  saving  in  the  wear  and 
tear  on  teams  and  wagons  which  results 
from  hauling  out  of  an  excavation.  This 
last  point  is  considered  by  Mr.  Cook  to 
be  the  greatest  advantage  of  the  system. 


A  Post  hole  Digger  Adapted  to  Digging 
Holes  for  Large  Poles. 

There  are  numerous  styles  of  post  hole 
augers  and  diggers,  but  the  most  of  them 
will  only  dig  one  size  hole.  In  other  words, 
these  patented  diggers  are  made  in  sizes 
from  3  or  4  ins.  up  to  14  or  16  ins.,  and  a 
different  size  digger  must  be  used  for  each 
size  of  hole  wanted.  With  the  Butcher 
post  hole  digger  this  difficulty  has  been 
overcome,  and  a  one  size  digger  will  dig  any 
diameter  hole  from  6  ins.  up.  The  only 
limit  being  the  depth,  a  longer  handle  be- 
ing needed   for  deep  holes. 

The  digger  is  illustrated  in  the  four  fig- 
ures. By  a  simple  contrivance  the  digger 
is  both  a  digging  spade  and  a  spoon.  The 
blade  is  7  ins.  long  and  6  ins.  wide,  being 
deeply  turned  on  the  sides,  so  it  will  hold 
a  considerable  amount  of  dirt.  Two 
catches  on  the  handle  control  the  movement 
of  the  digger.  Fig.  i  shows  it  as  a  dig- 
ger, and  Fig.  2  as  a  spoon.  In  digging 
small  holes,  the  man  using  the  digger  first 
stands  on  one  side  of  the  hole  and  then 
on  the  other  This  allows  of  the  hole  be- 
ing dug  the  smallest  possible  size.  This 
is  illustrated  in  Figs.  3  and  4.  For  shal- 
low holes,  unless  the  ground  is  very  hard, 
no  other  tool  is  needed  to  loosen  the  dirt. 

Besides  digging  small  holes  as  cheaply 
as  other  augers,  the  Butcher  digger  is 
well  adapted  to  digging  holes  3  or  4  ft.  in 
diameter  and  5  or  6  ft.  deep,  for  large  tele- 
graph and  other  poles.  Ordinarily  for  this 
work  the  workman  is  furnished  a  digging 
bar,   a   spading   shovel   and   a   spoon.     For 


Fig.  1. 


Fig.  2. 


these  holes  a  bar  is  needed,  but  the  manu- 
facturers of  the  Butcher  digger  make  a 
hollow  bar  for  this  purpose,  which  allows 
of  quicker  work  than  the  solid  bar.  Their 
digger,  as  previously  stated,  takes  the 
place  of  the  spading  shovel  and  spoon.  The 
digger  is  far  superior  to  the  spoon,  for  it 
is  not  only  stronger,  but  also  of  greater 
capacity.     This,  coupled  with  the  fact  that 


the  man  digging  the  hole  does  not  have  to 
be  changing  from  the  shovel  to  the  spoon 
continually,  means  that  such  holes  will  be 
dug  very  much  cheaper  with  the  Butcher 
digger,  than  with  the  tools  now  in  prevalent 
use. 

Where  holes  are  made  larger  at  the  bot- 
tom than  at  the  top,  to  be  filled  in  with 
concrete,  this  digger  is  particularly  well 
adapted  to  the  work.  For  these  reasons, 
besides  being  a  labor  saver,  this  digger  also 


Fig.  3. 


Fig.  4. 


saves  the  cost  and  caring  for  an  extra 
tool,  for  digging  telegraph,  telephone  and 
trolley   pole  holes   of  large  sizes. 

This  digger  is  manufactured  by  the 
Laramy-Howlett  Co.,  Standish  street,  Cam- 
bridge, Mass. 


The  total  mileage  of  steam  railways  in 
Greece  is  865  miles;  the  total  capitalization 
is  $42,215,209. 


During  the  year  1906  a  total  of  3,975  ves- 
sels of  a  total  tonnage  of  18,809,169  tons 
gross  passed  through  the  Suez  Canal. 


During  the  past  year  the  death  rate  in 
British  coal  mines  was  1.4  per  i.coo  em- 
ployes. In  1856  the  rate  was  5  per  1,000 
employes.  The  reduced  percentage  is 
ascribed  to  the  use  of  safety  devices  in  the 
mines. 


The  Traffic  Commission  of  the  munici- 
pality of  Berlin  has  decided  to  build  an  un- 
derground railroad  running  northwest  and 
southeast  through  the  heart  of  the  city, 
from  Charlottenburg  to  Rixdorf.  The  cost 
of  the  new  line  is  estimated  at  $15,000,000. 
It  is  an  addition  to  the  subway  to  rim 
north  and  south,  plans  for  which  are  now 
under  preparation.  Berlin  is  also  to  have 
five   new   surface  lines. 


The  mayor  of  a  small  city  in  Illinois 
was  much  in  favor  of  installing  water 
works  and  a  sewer  system.  The  citizens, 
however,  objected  to  the  improvements,  be- 
cause they  were  perfectly  satisfied  with 
their  cisterns  and  believed  they  would  not 
leak.  The  mayor  was  equally  positive  that 
the  cesspools  did  leak  into  and  contaminated 
the  cisterns,  so  one  night  he  sent  a  man 
around  and  had  him  dump  a  gallon  of 
kerosene  into  every  cesspool.  The  next 
morning  the  citizens  were  wondering  how 
kerosense  got   into   their  cisterns. 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  metliods  and  cost 
articles  o  n  construction  work  not  properly  coming 
under  any  of  the  preceding  classifications. 


Mining   and    Transporting  Kaolin   Dy 
Hydraulic  Process.* 

BY    ALBERT    R.    LEDOUX. 

I  am  indebted  to  the  Kaolin  Co.  of  West 
Cornwall,  Conn.,  and  particularly  to  its 
engineer,  Mr.  M.  Wanner,  for  permission 
to  make  public,  through  the  Transactions 
of  the  American  Institute  of  Mining  Engi- 
neers, the  interesting  results  of  his  experi- 
ments, having  in  view  the  winning  of 
kaolin  from  deep  deposits  without  shaft- 
sinking  or  removing  of  the  overburden.  So 
far  as  I  am  aware,  nothing  like  it  has  been 
accomplished  heretofore,  although  it  re- 
minds one  of  the  methods  successfully  em- 
ployed in  Louisiana  for  the  winning  of  sul- 
phur from  deep  beds  by  the  sinking  of 
pipes  one  within  another,  injecting  super- 
heated steam  under  pressure  through  one 
pipe,  the  heat  of  the  steam  liquefying  the 
sulphur  and  the  pressure  forcing  it  up 
through  the  other  pipe  to  bins  at  the  sur- 
face. 

The  kaolin  deposit  at  West  Cornwall  is 
an  alteration  in  situ— that  is,  it  is  not  sedi- 
mentary. A  series  of  clay  veins  dipping 
about  50  degrees  from  the  vertical,  lie  be- 
tween a  foot-wall  of  limonite  and  a  hang- 
ing-wall of  gneiss  and  hornblende  schist. 
The  clay-veins  alternate  with  veins  or 
seams  of  more  or  less  broken  quartz,  and 
unahered  feldspar.  The  deposit,  which 
occurs  at  a  point  about  600  ft.  above  the 
Housatonic  river,  was  opened  five  years 
ago,  and  about  5,000  tons  of  a  superior 
grade  of  washed  kaolin  has  been  extracted 
from  open  pits  and  sold.  It  soon  became 
evident  that  this  mode  of  extracting  the 
product  would  prove  unremunerative,  by 
reason  of  the  dip  of  the  vein  and  the  inter- 
calary strata  and  lenses  of  quartz,  and  a 
more  satisfactory  method  of  working  the 
deposit  was  sought.  It  is  well  understood, 
that,  in  the  preparation  of  all  clays  for 
market,  especially  residuary  kaolin,  the 
most  important  as  well  as  the  most  diffi- 
cult step  is  the  washing  of  the  crude 
product.  The  difficulties  increase  with  the 
percentage  of  foreign  matter,  especially 
quartz  and  mica,  contained  in  the  product, 
hence  a  system  of  working  a  clay-deposit 
by  which  it  would  be  possible  to  obtain 
the  crude  material  from  great  depths  with- 
out removing  the  overburden  (or,  in  the 
case  of  veins,  without  resorting  to  shafts, 
drifts  and  other  underground  workings  re- 
quiring timbering),  and,  at  the  same  time, 
minimize    the    raising    of    waste    material 


•A  paper  read  before  the  American  Insti- 
tute of  Mining  Engineers. 


with   the  marketable  product,   would  be  of 
great  advantage. 

Proceeding  on  the  logic  of  these  obser- 
vations, Mr.  Wanner,  the  engineer  tem- 
porarily in  charge  of  the  operations  at  the 
mines,  conceived  the  scheme  to  disinte- 
grate the  kaolin  in  situ  by  means  of  jets 
of  water  under  sufficient  pressure  and 
floating  the  resultant  product  on  the  sur- 
face. This  product  is  technically  known 
in  the  pottery  trade  as  "slip."  To  accom- 
plish this  result  holes  are  drilled  through 
the  overlying  gneiss,  a  pipe  of  4-in.  internal 
diameter  is  inserted  into  the  bore  and 
driven  into  the  clay  body  to  within  a  few 
feet  of  the  foot-wall.  The  wells  in  opera- 
tion are  from  50  to  198  ft.  deep.  Into  this 
4-in.  pipe  or  "casing"  an  interior  pipe  is  in- 
serted of  2-in.  external  diameter,  leaving 
an  annular  space  of  i  in.  for  the  flow  of 
the  slip.  The  lower  end  of  the  internal 
pipe  is  provided  with  a  mouthpiece  with 
several  nozzle-like  openings  for  the  exit  of 
the  water ;  the  mouthpiece  rests  on  the  clay 
body,  and  the  interior  pipe  sinks  gradually 
as  the  clay  is  removed  until  it  rests  on  the 
foot-wall  of  the  vein.  For  the  operation 
of  these  "hydraulics"  a  head  of  water 
equivalent  to  a  pressure  of  from  40  to  60 
lbs.  per  sq.  in.  is  required,  according  to  the 
nature  of  the  vein-matter. 

Residuary  kaolin  slacks  more  or  less 
readily,  according  to  the  amount  of  sand 
and  mica  mixed  with  it.  In  the  case  in 
point  it  is  found  that  a  pressure  of  40  lbs. 
is  amply  sufficient  to  cause  the  disintegra- 
tion, the  vein-matter  contains  20  per  cent, 
and  the  slip,  discharged  by  the  hydraulics, 
from  60  to  75  per  cent  of  pure  kaolin. 
The  purity  of  the  discharged  slip  is  in- 
versely proportional  to  the  velocity  of  the 
overflow. 

Observations  made  during  the  past  sum- 
m.er's  work  have  shown  that  the  overflow 
contains  from  5  to  10  per  cent  of  solid 
matter.  A  discharge  of  100  gals,  per  min. 
through  the  annular  space  of  9.42  sq.  ins. 
from  a  depth  of  127  ft.  yielded  5  per  cent 
of  solid  matter,  of  which  75  per  cent  was 
pure  kaolin,  while  a  discharge  of  200  gals, 
per  min.  through  the  same  orifice  from 
the  same  depth,  gave  a  slip  containing  10 
per  cent  of  solid  matter  but  only  54  per 
cent  of  pure  kaolin,  the  rest  being  finely 
divided  quartz  and  mica. 

One  of  the  factors  directly  responsible 
for  the  purity  of  the  slip  as  well  as  for  the 
facility  of  the  separation  or  washing  of 
the  product  is  the  accumulation  of  the 
waste  material  in  the  cavities  caused  by  the 
withdrawal   of  the  product  through  which 
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the  slip  has  to  pass  to  arrive  at  the  lower 
orifice  of  the  casing.  The  passage  of  the 
slip  through  this  mass,  which  consists  prin- 
cipally of  a  breccia  of  quartz,  acts  as  a 
scouring  medium,  effectively  helps  in  the 
separation  of  the  clay  particles  from  asso- 
ciated fine  scales  of  mica,  and  renders  easy 
its  final  division  by  subsidence. 

In  addition  to  the  lessening  of  the  cost 
of  extraction,  the  method  described  has 
effectually  solved  the  transportation  of  the 
produce  to  the  railroad.  Heretofore,  the 
kaolin  washed  and  dried  at  the  mines  was 
carted  by  teams  over  a  difficult  mountain 
road  to  West  Cornwall,  4  miles  distant. 
The  fuel  for  the  whole  plant  had  to  be 
hauled  up  the  mountain  the  same  distance. 
With  slip  issuing  from  the  hydraulics  of 
only  10  per  cent  of  solid  matter  and  suffi- 
cient fineness  to  pass  through  loo-mesh 
screens,  the  conveyance  of  the  product 
through  a  pipe-line  to  the  Housatonic  val- 
ley offers  no  difficulty,  and  the  company 
now  contemplates  the  erection  of  a  new 
washing  plant  adjacent  to  the  river  and 
railroad. 


The  highway  system  of  France  consists 
of  a  great  network  of  national  routes,  con- 
necting the  larger  cities,  and  systems  of 
local  roads  in  every  department  connecting 
the  small  towns  and  villages.  The  build- 
ing and  maintenance  of  both  national  and 
local  roads  are  directed  by  a  government 
administrative  bureau,  the  lowest  grade  of 
which  is  the  cantonnier,  who  has  from  4  to 
7  kilometers  of  highway  under  his  imme- 
diate supervision. 

The  cantonnier  lives  on  the  line  of  his 
jurisdiction,  and  is  responsible  for  the 
maintenance  of  his  section  of  road  at  all 
times.  He  keeps  the  ditches  open,  care- 
fully fills  holes  and  ruts  with  broken  stone 
when  such  are  discovered,  removes  dust 
and  deposits  of  sand  and  earth  after  heavy 
rains,  trims  the  trees  and  bushes,  and  when 
citizens  furnish  labor  in  payment  of  their 
road  tax  directs  their  work.  When  ordi- 
nary work  is  impossible  the  cantonnier 
breaks  stone  and  transports  it  to  points 
where  it  is  likely  to  be  needed.  He  is  ex- 
pected to  bring  to  the  attention  of  his 
chief  any  condition  requiring  special  at- 
tention, and  is  the  man  on  the  spot  in  every 
emergency.  Each  cantonnier  has  a  book, 
and  in  this  book  the  chief  cantonnier,  who 
passes  over  the  road  at  least  once  a  week, 
notes  his  instructions  and  checks  up  the 
work  accomplished  during  the  preceding 
interval.  The  conductors  go  over  the  line 
at  regular  intervals  also  and  direct  the 
chief  cantonniers,  and  all  reports  are  trans- 
mitted to  the  central  authorities,  who  thus 
follow  the  prevailing  conditions  on  every 
foot  of  national  highway  in  France.  Each 
year  the  conductors  prepare  estimates  of 
necessary  expenses  for  the  following  year, 
itemizing  them  under  the  heads  of  main- 
tenance, heavy  repairs,  and  new  work,  and 
the  parliamentary  appropriations  are  based 
upon  these  careful  local   calculations. 
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Methods  and  Costs;  Some  Old;  Some 
New. 
Sinking  a  Well  in  Moist  Sand. — A 
well  7  ft.  in  diameter  was  excavated 
through  moist  sand,  without  sheathing, 
in  the  following  manner:  After  the  ex- 
cavation had  been  carried  down  a  few 
feet  a  wooden  templet  was  placed  and 
an  8-in.  brick  lining  built  to  the  surface. 
The   excavation   was   then   continued   by 
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Fig.  1. 

cutting  under  the  templet,  the  brick-lay- 
ing being  continued  at  the  top.  In  this 
way  the  well  was  carried  down  to  a 
depth  of  60  ft.  There  was  no  signs  of 
crowding  or  pressure  and  the  ring  sunk 
readily,  the  excavated  material  taking  a 
slope  of  about  1J4  to  1. 


Making  a  Foundation  on  a  Bed  of  Silt. 

— In  the  construction  of  an  80-ft.  long 
wooden  box  culvert  under  a  dike  it  was 
found  that  the  foundation  material  con- 
sisted of  about  2  ft.  of  ooze,  stumps, 
brush,  etc.,  beneath  which  was  4  to  6  ft. 
of  silt.  It  was  decided  to  lay  the  culvert 
on  the  bed  of  silt  without  disturbing  it 
any  more  than  was  necessary.     Accord- 
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Fig.  2. 


ingly  all  the  ooze,  slime,  logs  and  de- 
cayed matter  were  dug  out  and  a  bed 
of  clay,  2  ft.  thick,  was  laid  down  in  lay- 
ers a  few  inches  in  thickness,  carefully 
leveled  and  well  tamped  and  rammed 
down.  This  layer  of  clay  extended  the 
full  80  ft.  of  the  length  of  the  projected 
culvert.  On  top  of  the  layer  was  placed 
rows  of  brush  extending  across  the 
foundation  with  butts  toward  the  end, 
all  standing  branches  being  nicked  so  as 
to  make  them  lie  straight.  Another 
layer  of  brush  was  then  laid,  somewhat 


like  thatching,  the  operation  being  con- 
tinued until  the  clay  layer  was  thus  cov- 
ored  for  a  length  of  60  ft.  Another  layer 
of  clay,  \yi  to  2  ft.  thick,  was  then  placed 
over  the  whole  foundation  and  thorough- 
ly compacted  by  horses  and  leveled  off. 
On  top  of  this  second  layer  of  clay  was 
placed  another  thatching  of  brush  sim- 
ilar to  the  first,  except  that  it  was  com- 
menced at  the  opposite  end  of  the  foun- 
dation and  the  butts  of  the  brush  was 
reversed.  This  brush  layer  also  extend- 
ed over  about  60  ft.  of  the  foundation 
and  thus  overlapped  the  first  layer.  Care 
was  taken  that  there  was  always  a  good 
layer  of  clay  between  the  brush  layers, 
so  that  the  brush  should  nowhere  be  con- 
tinuous through  the  length.  On  top  of 
the  second  layer  of  brush  was  placed 
another  layer  of  clay  and  the  operation 
continued  until  the  proper  height  was 
reached. 


Marking  Street  Intersections. — The 
names  of  many  of  the  intersecting 
streets  at  Kansas  City,  are  shown  by 
enameled  letters  set  in  the  cement  side- 
walks. Regarding  this  Mr.  W.  H.  Dunn, 
Superintendent  of  Parks,  writes  us  as 
follows:  "For  a  number  of  years  we 
have  incorporated  in  our  cement  side- 
walk contracts  provision  for  standard 
blue  enameled  letters  spelling  the  inter- 
secting street  names,  to  be  constructed 
in  the  walk  as  built,  and  cost  of  same 
is  made  a  part  of  the  cost  of  construct- 
ing the  sidewalk — in  other  words,  the 
sidewalk  plans  call  for  these  street 
names,  and  the  contractor  figures  the 
additional  cost  of  same  into  his  price  per 
square  foot  for  the  whole  work.  We 
use  two  names  on  each  corner  of  the  in- 
tersection— as  you  approach  the  boule- 
vard from  a  cross  street  the  name  of  the 
boulevard  is  so  inserted  as  to  be  read  as 
you  are  approaching  the  boulevard — and 
as  you  are  walking  along  the  boulevard 
the  names  of  the  intersecting  streets  are 
so  placed  as  to  be  read  as  you  approach 
the  cross  street.  These  letters  are  uni- 
formly 6  in.  in  height  and  with  the  ex- 
ception of  the  letters  W  and  M  are  uni- 
formly 4  in.  in  width,  excepting  also  that 
the  letter  I  is  2  in.  in  width.  We  have 
found  this  plan  very  successful  and  have 
had  no  trouble  with  the  letters  in  the 
walk.  They  need  some  care  and  atten- 
tion in  placing  and  lining  up  to  agree 
with  the  grade  but  are  practically  inde- 
structible." 


Pipe  Lines  for  Hydraulic  Mining. — In 

hydraulic  mining  in  Alaska  the  water  is 
distributed  from  the  pressure  box  to  the 
monitors  and  elevators  by  means  of 
wrought-iron  or  more  generally,  steel- 
riveted  pipe,  usually  made  up  in  sections 
17  to  19  ft.  long.  Sheet  steel  is  used, 
from  8  to  16  U.  S.  standard  gage,  bent, 
each  plate,  30  or  36  ins.  long,  being  riv- 
eted in  double  rows  lengthwise  and 
single   on   the   ends.     The  sizes  used   in 


Alaska  vary  from  8  to  36  ins.  according 
to  Mr.  C.  W.  Purrington  in  his  Bulletin 
on  Gravel  and  Placer  Mining  in  Alaska, 
from  which  the  matter  in  this  note  has 
been  taken.  The  pipe  is  shipped  by  the 
manufacturers  either  made  up  and  riv- 
eted ready  to  be  laid  with  slip  joints,  or 
the  material  is  supplied  in  short  plate 
sections,  bent,  punched  and  furnished 
with  necessary  rivets,  ready  to  be  cold 
riveted  on  the  ground.  Sections  of  pipe 
are  put  together  by  slipping  or  by  flange 
or  lead  joints.  If  it  is  advisable  to  rein- 
force a  slip  joint,  the  device  shown  in 
Fig.  1,  which  can  be  made  quickly  in  a 


Fig.  3, 

blacksmith  shop,  is  often  used.  The 
sleeve,  lugs  and  keys  should  be  made  of 
soft  steel.  In  laying  pipe  from  the  pres- 
sure box  to  the  claim  the  line  should  be 
started  at  the  lower  end  and  the  joints 
slipped  in  down  the  slope.  In  cold 
climates  the  best  practice  is  to  lay  the 
pipe  line  in  a  slight  lateral  curve,  so  that 
subsequent  contractions  of  the  units 
may  be  remedied  by  pushing  the  pipe 
into  a  more  nearly  straight  line.  The 
pipe  should  be  laid  as  nearly  straight  as 
conditions  will  allow,  and  elbows  and 
bends  of  small  radius  should  be  avoided. 
Various  methods  of  "setting"  the  pipe 
are  used.  In  Oregon  the  device  shown  in 
Fig.  2  is  used  in  setting  and  unsetting 
pipe.  The  wrench  is  made  with  re- 
versible parts,  so  that  the  position  of  the 
leverage  can  be  changed  for  the  differ- 
ent operations.  Another  device  some- 
times used  in  British  Columbia  is  shown 
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Fig.  4. 


in  Fig.  3.  It  consists  of  a  square  block 
of  timber  3  ft.  x  3  ft.  x  9  ins.,  faced  with 
1-16  in.  steel  plate,  to  which  is  bolted  a 
disk-like  wooden  plug  the  diameter  of 
the  pipe  inside.  Two  men  batter  the 
timber  with  mallets.  Lead  joints  are  sel- 
dom necessary  in  Alaska  operations,  the 
almost  universal  practice  being  to  use 
slip  joints.  On  steep  declivities  pipe 
joints  are  braced  and  strengthened  by 
means  of  lugs  and  wiring  as  shown  in 
Fig.  4. 
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The  Pavements  of  Toronto     Excerpts 

From  the  City  Engineer's  Report. 

The  igo6  annual  report  of  Mr.  C.  H. 
Rust,  city  engineer  of  Toronto,  Canada, 
contains,  as  usual,  much  interesting  in- 
formation. We  quote  a  few  of  the  most 
interesting  facts  as  to  pavements. 

The  following  are  the  average  prices 
paid  for  the  different  classes  of  pave- 
ments laid  during  the  year: 

Per  .sq.  yd. 

Asphalt     (heavy) $1.91 

Asphalt     (light) 1.42 

Brick    on   concrete 2.20 

Brick  blocks  on  concrete 2.52 

Cedar    block 85 

Macadam     85 

Tar    macadam 1.50 

Bitulithic 2.25 

Tar  Macadam  Pavements. — This  year 
there    were    two    tar   macadam    pavements 


total  at  present  laid  in  the  city  of  S.985 
miles  of  bitulithic.  The  mileage  for  1906 
represents  a  yardage  of  40,218  sq.  yds. 

The  above  figures  show  a  pronounced 
yearly  increase  in  this  class  of  pavement. 

The  bitulithic  pavement  carries  with  it  a 
lO-year  guarantee,  and  while  it  may  still 
be  looked  upon  in  the  light  of  an  experi- 
ment, so  far  as  local  knowledge  and  con- 
ditions are  concerned,  there  is  every  evi- 
dence that  it  will  live  up  to  the  expecta- 
tions of  the  promoters. 

The  pavement  as  originally  laid  consist- 
ed of  a  base  of  broken  stone  of  such  depth 
that  when  thoroughly  rolled  and  brought 
to  grade  a  thickness  of  4  ins.  was  obtained. 
This  base  was  covered  with  a  wearing  sur- 
face of  broken  stone,  2  ins.  in  thickness, 
treated  with  a  patent  mixture.  Recently 
several  pavements  have  been  put  down 
which  provide  a  4-in.  concrete  foundation 
on    which   is   laid   the   usual  2-in.    wearing 
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11.91 
1.42 
2.20 
2.52 

Heavy. 
Light. 

Brick  on  concrete. . .  . 
Brick  (blk.) 

274,570 

18.58 

20,047 

1893 

5.50 

5 
5 
5 
5 
5 
5 
1 
5 
1 
1 
10 

On  4-in.  concrete 

15.031 
32,009 

.842 
2.218 

1899 
1896 
1881 

"a.is" 

B  rick  on  broken  gravel 
tCedar  block 

.. 

544.407 
75.000 
83.375 

649.027 
76,192 
88,585 

40.53 
5.83 
4.817 

54.39 
5.70 
5.98 

23,601 

.85 

1880 

1884 

1966' 

"i.26" 

3.70 

10.94 

None  laid  in  1906 

•Scoria  and  granite .  . 

23.463 

3.083 

40,218 

.85 
1.50 
2.25 

2.25 

2.25 

t  On  concrete. 

•  Street  railway  track  allowance  not  included  in  total  mileage. 


constructed,  which  together  amounted  to 
.247  mile,  which  is  a  decrease  of  i.oi  miles 
or  about  80  per  cent  when  compared  with 
the  1.257  miles  constructed  during  190S;  of 
this  mileage  .oss  mile  was  constructed  un- 
der the  old  specifications  and  the  balance 
imder  those  revised  in  1905. 

The  large  decrease  in  this  year's  tar  ma- 
cadam furnishes  strong  evidence  of  the 
growing  unpopularity  of  this  class  of  pave- 
ment. This  adverse  opinion  in  regard  to 
those  works  laid  under  the  old  specifica- 
tions is  no  doubt  justified,  but  with  re- 
spect to  the  new  class  of  tar  macadam 
there  is  good  reason  for  belief  that  this 
pavement  will  be  of  a  durable  nature. 

As  the  cost  is  almost  as  much  as  asphalt 
we  have  decided  to  abandon  the  construc- 
tion of  this  pavement  for  the  present. 

Bitulithic. — The  first  bitulithic  pavement 
laid  in  Toronto  was  started  in  November, 
1903,  but  was  not  completed  until  the  fol- 
lowing year.  This  pavement  was  very 
small,  being  only  .063  mile  in  length,  and 
was  merely  intended  to  act  as  a  sample. 
Since  1903  more  bitulithic  has  been  laid ; 
the  amount  put  down  during  1904  was 
1.528  miles,  that  laid  during  1905  being 
1.63s  miles,  and  during  1906  there  was  a 
total   of   2.759   miles   laid.     This   makes   a 


surface.  This  latter  class  may  be  consid- 
ered the  better  when  the  question  of  re- 
pairs is  approached.  In  a  city  such  as 
Toronto,  where  a  pavement  of  any  class  is 
apt  to  be  opened  at  any  time  and  any- 
where for  repair  or  installation  of  gas  or 
water  services  and  private  drains,  the  ques- 
tion of  repairs  enters  very  largely  into  con- 
sideration, and  it  is  an  established  fact  that 
concrete  furnished  the  most  easily  re- 
paired of  all  permanent  foundations ;  it  is 
therefore  to  be  advocated  that  the  bitulithic 
pavement  should  be  laid  on  a  concrete 
foundation  where  the  nature  of  the  subsoil 
will  permit. 

One  of  the  chief  advantages  claimed  for 
this  pavement  is  that  it  provides  a  safer 
footing  on  a  slope  for  horses  than  asphalt, 
brick,  etc.  This  principle  should  not  be 
carried  to  extremes,  a  7.5  or  8  per  cent 
grade  being  about  the  safe  outside  limit. 

Macadam  Pavements. — In  comparing  the 
number  of  works  constructed  during  the 
\oar  with  the  number  of  works  construct- 
ed in  1905  a  large  decrease  is  to  be  no- 
ticed in  macadam  roads.  This  is  a  very 
satisfactory  showing  and  is  largely  owing 
to  the  low  prices  of  asphalt  and  to  the  fact 
that  the  citizens  are  in  a  position  to  pay 
for   a   permanent    roadway   and   appreciate 


the  benefits  to  be  derived  from  its  con- 
struction. There  is  no  doubt  that  a  good 
roadway  in  front  of  property  increases  the 
value  of  the  property  from  20  to  25  per 
cent. 

The  department  is  using  every  legitimate 
means  to  decrease  the  mileage  of  macadam 
roads,  especially  in  the  business  part  of  the 
city.  Macadam  roads  are  the  most  expen- 
sive to  maintain  and  clean,  besides  being 
very  dusty  in  dry  weather,  very  dirty  in 
wet  weather,  and  are  also  very  objection- 
able on  account  of  contributing  such  a 
large  quantity  of  dust  and  dirt  to  other 
streets  which  they  intersect. 

During  the  year  there  were  only  1.591 
miles  of  macadam  constructed,  as  compared 
with  3.373  miles  laid  in  1905,  showing  a 
decrease  of  more  than  50  per  cent.  I  think 
it  is  gratifying  to  be  able  to  note  this  pro- 
nounced decrease  in  the  construction  of 
macadam  roads. 

One  of  the  objections  of  this  department 
to  this  class  of  road,  in  addition  to  the 
cost  of  maintaining,  is  the  difficulty  of  pro- 
curing a  suitable  class  of  stone  at  a  reason- 
able cost. 

Brick  Pavements. — During  the  year  this 
department  only  constructed  about  1 54 
miles  of  brick  pavements.  It  is  to  be  re- 
gretted that  more  miles  of  this  class  of 
pavement  are  not  being  laid,  but  it  is  very 
unpopular  on  account  of  the  noise,  and  the 
price  exceeds  that  of  asphalt. 

Concrete  Pavements. — Two  concrete 
pavements  were  constructed  during  1906, 
one  on  Rush  lane,  between  Esther  and 
Portland  St.,  and  one  on  Court  St.  Square, 
around  No.  i  police  station.  Under  such 
trafiic  conditions  as  exist  on  these  thor- 
oughfares, concrete  pavements  seem  to  be 
very  satisfactory,  being  durable,  easily 
cleaned  and  therefore  sanitary,  and  much 
cheaper  than  either  brick  or  asphalt.  The 
construction  of  this  class  of  pavement, 
however,  is  not  to  be  encouraged  for 
streets  which  are  subjected  to  very  heavy 
traffic. 

In  1906  a  mileage  of  .144  mile  was  con- 
structed   as    compared    with    .055    mile    in 

1905- 

Concrete  Curbs. — Concrete  curbing  has 
entirely  superseded  stone  curbing  in  the 
construction  of  asphalt  pavements,  41,073 
lin.  ft.  of  combined  concrete  curbing  and 
gutter  and  79,295  lin.  ft.  of  concrete  gutter 
only  having  been  laid  during  the  year  1906. 
The  forecast  of  last  year  that  6-in.  con- 
crete curbing  would  be  largely  used  in 
preference  to  the  s-in.  curbs  has  been  ful- 
filled. In  nearly  every  case  the  6-in.  class 
has  been  constructed  and  the  more  sub- 
stantial appearance  is  well  worth  the  slight 
increase  in  the  cost. 

In  connection  with  tar  macadam  pave- 
ments there  was  constructed  during  the 
year  1906  2.389  lin.  ft.  of  combined  con- 
crete curbing  and  gutter  such  as  is  used  in 
the  construction  of  asphalt  pavements. 
This  form  of  gutter  will  very  probably  en- 
tirely replace  brick,  which  was  formerly 
used. 
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Methods  and  Cost  of  Transmission  Line 

Construction    for    Interurban 

Electric   Railways.* 

BY   E.   P.    ROBERTS    AND   J,   C.   GILLETTE. 
I. 

The  following  data  on  overhead  line  con- 
struction for  interurban  electric  railways 
are  based  on  actual  practice  and  on  the 
average  costs  of  a  large  number  of  lines 
in  different  sections  of  the  United  States. 
The  elements  of  interurban  electric  rail- 
way overhead  line  construction  are:  (l) 
A  conductor  from  which  the  cars  take  elec- 
trical energy,  and  (2)  the  supporting  of 
this  conductor,  which  may  be  directly  by 
brackets  or  by  cross  spans,  which  in  turn 
are  supported  by  poles.  These  two  meth- 
ods of  construction  are  termed  respectively 
bracket  suspension  and  cross-suspension. 
The  trolley  wire  may  be  supported  either 
directly  from  insulators  carried  by  the 
brackets  or  spans,  or  by  steel  cable,  which 
in  turn  is  supported  by  the  brackets  or 
spans.  The  former  is  the  old  and  standard 
method  of  trolley  construction  so  long 
used  on  direct  current  lines,  while  the  lat- 
ter is  the  new  "catenary"  type  of  construc- 
tion. The  work  for  a  600-volt  direct  cur- 
rent line  will  be  considered  first  and  then 
the  work  for  a  line  for  higher  voltage  al- 
ternating or  direct  current  motors. 

600-VOLT  DIRECT  CURRENT  LINE. 

The  general  character  of  construction 
will  be  wooden  poles  with  either  bracket 
or  cross  suspension,  probably  the  former, 
the  poles  being  spaced  90  to  100  ft.  For 
most  interurban  electric  railways,  even  for 
light  traffic,  it  is  advisable  to  install  two 
trolley  wires,  each  of  which  is  not  less 
than  No.  000  for  heavy  service,  and  in 
many  cases  No.  0000  is  preferable.  In 
cases  of  very  light  traffic  No.  00  may  be 
advisable,  as  the  necessity  for  reliability 
of  service  is  lessened.  In  most  cases  there 
must  be  such  amount  of  copper,  either  as 
trolley  or  as  trolley  and  feeder  wire,  as 
will  equal  the  cross  section  and  weight  of 
two  No.  000  wires.  It  costs  about  as 
much  to  place  such  copper  as  feeder  and 
trolley  wire  as  it  does  if  all  is  in  the  form 
of  trolley  wire,  if  the  saving  on  siding  con- 
struction is  considered,  and  it  is  prefer- 
able to  place  two  trolley  wires,  as  this  does 
away  with  overhead  frogs,  and  in  case  of 
the  breaking  of  a  trolley  wire  avoids  a  tie- 
up  of  the  road.  Trolley  wire  is  hard  drawn 
copper  and  is  generally  either  figure  8  or 
grooved.  Round  wire  is  somewhat  prefer- 
able for  carshop  yards  and  for  sharp 
curves,  such  as  turning  corners  on  city 
streets,  but  the  forms  above  stated  are 
preferable  for  high  speed  runs  because 
they  give  a  smoother  running  surface. 

The  trolley  wire  is  suspended  from  the 
bracket,  or  cross  suspension,  by  means  of 
a  hanger,  and  such  hangers  are  of  several 
types.  The  hanger  ear,  or  clip,  which 
holds  the  trolley  wire,  should  be  of  ample 
length,  and   for  figure  8  or  grooved  wire. 


•Abstracted  from  Electric  Traction  Weekly 
by  special  permission  of   the  publishers. 


usually  consists  of  two  jaws  clamped  to- 
gether by  screws.  The  stud  which  sup- 
ports such  jaws  passes  into,  and  is  sup- 
ported by,  the  insulating  material  of  the 
hanger,  which  insulating  material  is  in  turn 
supported  by  a  cast  iron  or  brass  hanger 
body,  which  latter  is  secured  to  the  bracket 
or  to  the  cross  suspension  cable.  In  the 
past,  troubles  have  been  caused  both  by 
the  mechanical  weakness  of  the  structure, 
and  also  by  the  electrical  weakness  of  the 
insulating  material,  especially  after  ex- 
posure to  varying  temperatures  and  cli- 
matic conditions,  but  hangers  and  clips  of 
satisfactory    design    are   now    obtainable. 

The  trolley  hanger  may  be  supported  by 
a  bracket,  or  by  a  cross  suspension  cable. 
Steel  cable  should  be  not  only  of  sufficient 
initial  strength  for  the  purpose,  but  also 
the  galvanizing  should  be  carefully  in- 
spected in  order  to  assure  long  life.  The 
bracket  consists  of  steel  tubing,  angle  iron 
or  T-iron,  generally  painted  in  order  to 
increase  life,  as  well  as  to  improve  the  ap- 
pearance. An  over  support  gives  the  maxi- 
mum strength  at  least  cost.  In  some  cases 
an  under  support  may  be  preferable,  be- 
cause of  allowing  less  height  of  pole. 

A  telephone  line  is  usually  provided,  and 
a  metallic  circuit  is  necessary.  The  wires 
are  placed  on  cross  arms  or  brackets,  and 
with  frequent  transpositions.  The  wire 
for  the  telephone  line  is  usually  No.  10  B. 
&  S.  gage  copper,  if  telephone  line  is  more 
than  so  to  60  miles  in  length,  but  on  shorter 
lines  it  may  be  high  grade  iron  wire. 

Cost  Data. — The  costs  submitted  are 
probable  costs  between  limits,  but  even 
though  a  maximum  limit  is  given,  the 
actual  cost  may  sometimes  exceed  these 
figures,  depending  on  local  conditions. 

Starting  from  the  standpoint  of  the 
cheapest  practicable  construction,  we  have 
30  ft.  poles,  90  to  100  ft.  spacing,  and 
bracket  supports,  and  with  double  overhead 
No.  000  trolley.  The  cost  of  such  con- 
struction will  approximate  the  figures  given 
by  Table  I. 

Table  I. — Cost  per  mile  of  bracket  con- 
struction single  track  600  V.  two  No.  000 
trolley  wires,  poles  spaced  100  ft. 

From  To 

Fifty-three    30-ft.    poles    in 

place    and    framed,    poles 

delivered    on    cars    $4.00- 

$6.00     $    325.00,    $    475.00 

Fifty-three       brackets       in 

place  with   fittings 180.00  210.00 

Ears,      hangers,      etc.,      in 

place     50.00  75.00 

Two   miles    No.    000    trolley 

with   splicers,   at  20c-26c.  1,100.00       1,400.00 

Erecting    same     100.00  150.00 

Siding       construction       pro 

rated     75.00  100.00 

Curve      construction      1,500 

ft.    additional    cost 50.00  75.00 

Five    anchors    8.50  15.00 

Two  hundred  ft.  strand  for 

guys     2.25  2.50 

Two    half    anchorages 5.00  10.00 

Lags,   clamps,   etc 5.00  8.00 

Per    cent    on    material    for 

handling    75.00  100.00 

$1,975.75  $2,620.50 

.\dd  for  lightning  arrester.  10.00  20.00 
Add    for    telephone    system 

pro    rated    75.00  100.00 

$2,060.75  $2,740.50 
If   all    poles    are    anchored 

add     160.00  265.00 

If  35-ft.  poles  are  used  add 

fpoles  $6.00  to  $8.50) 130.00  160.00 

Total    $2,350.75     $3,165.50 


If  for  any  reason,  it  is  decided  to  use 
cross  suspension  instead  of  bracket  con- 
struction with  the  same  pole  spacing  and 
size  of  trolley,  then  the  approximate  cost 
will  be  as  given  by  Table  II. 

Table  II. — Cost  per  mile  of  span  construc- 
tion single  track  600  V.  two  No.  OUO  trolley 
wires,   poles  spaced  100  ft. 

From  To 

One  hundred  and  six  30-ft. 

poles       in       place       and 

framed,     poles     delivered 

on    cars  $4.00-$6.0O $    650.00     $    950.00 

Ears,      hangers,      etc.,      in 

place   50.00  75.00 

Span  wire  erected   60.00  85.00 

Two    miles    No.    000    trolley 

at   20c-26c   1,100.00       1,400.00 

Erecting  same    .  .\ 100.00  150.00 

Siding      construction,      pro 

rated    75.00         100.00 

Curve     construction,    addi- 
tional  cost    35.00  60.00 

Five    anchors    8.50  15.00 

Two  hundred  ft.  strand  for 

anchor    guys    2.25  2.50 

Two   half  anchorages 5.00  10.00 

Lags,    champs,   etc 5.00  8.00 

Per    cent    on    material    for 

handling    100.00  150.00 

$2,190.75  $3,005.50 

Lightning  arresters    10.00  20.00 

Telephone        system        pro 

rated    75.00  100.00 

If  all  35-ft.   poles  are   used 

(poles  at  $6.00  to  $8.50)..  260.00  320.00 

If  poles  are  anchored  add..  320.00  530.00 

Total    $2,856.75     $3,975.50 

In  case  transmission  wires  are  required 
for  transmission  of  electric  energy  from 
the  power  house  to  substations,  such  trans- 
mission wires  may  be  placed  entirely  on 
cross  arms,  or  in  the  case  of  three  phase 
transmission,  two  of  such  wires  may  be  on 
one  two-pin  arm  and  the  third  wire  on  a 
pin  on  the  top  of  the  pole  or  on  a  bracket 
on  the  side  of  the  pole.  Of  course  the  pole 
top  cannot  be  used  if  a  ground  wire  is  lo- 
cated at  such  point.  The  cost  of  con- 
struction on  a  three  phase  transmission 
line  will  approximate  the  figures  given  by 
Table  III. 

Table  III. — Cost  per  mile  of  bracket  con- 
struction single  track  600  volt  two  No.  000 
trolley  wires,  poles  spaced  100  ft.  with  three 
phase  33.000  volt  transmission  line  on  trolley 
line  poles.  2-pin  cross-arm  and  pole  top  pin 
construction. 

From  To 

Fifty-three    35-ft.    poles    in 

place    and    framed,    poles 

delivered  on  cars  at  $6.00- 

$8.50     $    455.00     $    635.00 

Ears,      hangers,      etc..      In 

place     50.00  75.00 

Fifty-three       brackets       in 

place    with    fittings 180.00  210.00 

Two    miles    No.    000    trollev 

with    splicer  at   20c-26c. .   1,100.00       1,400.00 

Erecting  same    100.00  150.00 

Siding       construction       pro 

rated    75.00  100.00 

Curve      construction      1,500 

ft.    additional   cost 65.00         100.00 

Five    anchors    8.50  15.00 

Two  hundred  ft.  strand  for 

guys     2.25  2.50 

Two   half  anchorages 5.00  10.00 

Lags,  clamps,   etc 5.00  8.00 

Fifty-three    4x5   in.    x   4    ft. 

6  in.  cross-arms 16.00  22.00 

One  hundred  and  fifty-nine 

2x13    in.    oak   pins   paraf- 
fined      9.00  11.00 

One  hundred  and  fiftv-nine 

33.000    volt    porcelain    in- 
sulators            90.00  120.00 

One    hundred    and    six    20x 

lijixH        in.        cross-arm 

braces    galv 5.00  6.50 

One   hundred  and   six   %x5 

cge.   bolts    1.00  1.25 

Fifty-three  ^4x4  lag  bolts. .  .60  .75 

Fifty-three       %xl3       moh. 

bolts    3.00  3.75 

Erecting  arms.  pin.<!  and  In- 
sulators            25.00  35.00 

Three    miles    No.    2    copper 

wire     with     splicers     at 

20c-26c    638.40  829.92 

Erecting  same    125.00  170.00 

Per    cent    on    material    for 

handling    14O00         190.00 

Total     $3,098.75     $4,095.67 
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Aiid     fnr    trolley    llghlnlng 

protfcllon     10,00  20.00 

Add   for  transmission  llgrlit- 

nlnp    protection    60.00  250.00 

Add    for    telephone    s.vstem 

pro  rated    75.00         100.00 

Total    »3,233.75     $4,465.67 

If    all    poles    are    anchored 
add     160.00  265.00 

Total    53,393.75     14,730,67 

From  the  above  the  principal  unit  costs 
of  the  cheapest  practicable  character  of 
line  work  can  be  ascertained,  and  such  ad- 
ditions must  be  made  as  are  necessary  for 
special  overhead  work  around  car  shops, 
and  in  connection  with  bridges,  city  work 
or  other  special  conditions;  also  the  cost  of 
copper  for  feeders  or  for  transmission 
must  be  added  in  accordance  with  the  plan 
decided  upon. 

The  next  consideration  is  as  to  whether 
or  not  there  should  be  additional  expendi- 
tures in  order  to  increase  reliability,  or 
possibly  to  decrease  maintenance  or  de- 
preciation, or  both.  Some  of  the  matters 
considered  may  be  as  follows:  (i)  Reduc- 
tion of  pole  spacing;  (2")  increasing  size  of 
poles;    (3)   anchoring  all  poles. 

Instead  of  using  wooden  poles  the  sub- 
stitution for  same  of  iron  poles  or  pos- 
sibly reinforced  concrete  poles,  or,  in  ex- 
treme cases,  which  at  present  are  not  likely 
to  be  considered  in  connection  with  inter- 
urban  electric  railways,  the  use  of  steel 
bridges  may  be  considered. 

The  matter  of  making  stronger  the  sup- 
porting structure  must  necessarily  be  con- 
sidered in  connection  with  what  it  is  to 
support,  and  frequently,  also,  in  connec- 
tion with   the  character  of  the  ground. 

Relative  to  the  first,  it  is  evident  that  the 
heavier  the  trolley  wire  the  greater  will  be 
its  strength,  and  therefore  the  greater  the 
possible  spacing  of  the  supports,  and  also 
the  greater  the  strength  required  at  such 
supports.  If  catenary  construction  is  used, 
usually  the  advisable  spacing  distance  will 
be  materially  increased. 

As  to  the  second  proposition,  the  less 
the  first  and  maintenance  cost  per  pole, 
then  the  nearer  together  the  poles  should 
be  placed,  but  if  the  ground  is  rock,  marsh, 
etc..  it  may  be  preferable  to  use  structures 
allowing  greater  spacing  and  having  in- 
creased unit  cost,  and  possibly  less  cost  per 
mile. 

For  standard  trolley  construction,  the 
limit  is  usually  90  to  100  ft,  spacing.  These 
distances  are  determined,  first,  by  the 
strains  in  the  trolley  wire  when  it  is  pulled 
tight  enough  to  give  a  steady  running  trol- 
ley wheel,  not  having  too  great  a  kink  at 
the  point  where  the  trolley  wire  is  sup- 
ported from  the  bracket;  and  second,  by 
the  mechanical  strength  of  the  ear  and  the 
trolley  wire  where  it  is  attached  to  the  ear; 
consequently,  if  it  is  desired  to  increase  the 
spacing  of  the  supporting  structures  in  or- 
der to  reduce  first  cost  and  also  main- 
tenance charges,  some  form  of  support  for 
the  trolley  wire  other  than  the  ordinary 
ears  and  hangers  must  be  used. 
Wooden  pole  construction   for  single  or 


double  track  can  be  made  amply  strong  up 
to  a  spacing  of  150  ft.  by  using  poles  of 
commercial  size,  if  same  are  properly  set 
and  proper  consideration  is  given  to  the 
nature  of  the  ground,  the  necessity  of  guy- 
ing, etc.  This  refers  to  pole  strength  and 
not  to  the  supporting  of  the  wire. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and 
state  that  you  saw  the  catalog  mentioned 
in  Engineering-Contracting.  If  you  are  in 
the  market  for  tools,  machinery  or  supplies 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  0484.  Two- Piece  Concrete  Blocks. — 
American  Hydraulic  Stone  Co.,  Denver, 
Colo. 

This  76-page  pamphlet  Is  an  excellent  ex- 
ample of  trade  catalog  work.  The  principle 
of  this  system  of  block  manufacture  con- 
trolled by  the  companj'  is  clearly  stated  and 
this  statement  is  followed  by  descriptions  of 
block  manufacture  and  construction,  spe- 
cial work  such  as  brick,  paving  block,  par- 
tition blocks,  veneer  walls,  and  lintels,  sills, 
etc.  Results  of  fire  and  strength  tests  are 
given,  and  numerous  concrete  block  build- 
ings are  described  and  illustrated.  There 
are  a  number  of  testimonial  letters  from 
users  and  at  the  end  there  is  a  complete 
and  very  useful  statement  of  the  patents 
on  blocks,  block  construction  and  block 
making  machines  and  methods  controlled  by 
the  company.  Every  engineer  at  all  in- 
terested in  concrete  blocks  should  secure  a 
copy  of  this  pamphlet. 

No.  0485.  Reinforced  Concrete  Factories 
and  Warehouses. — Turner  Construction  Co., 
New   York,    N.    Y. 

This  is  Bulletin  No.  1  of  a  series  to  be 
issued  by  the  company  named  above  on 
subjects  relating  to  reinforced  concrete 
work.  In  this  first  bulletin  the  factorj'  of 
the  Robert  Galr  Co.,  in  Brooklyn,  N.  T.,  is 
described  and  illustrated.  This  building  is 
some  200  ft.  square  and  9  stories  high  and 
is  built  throughout  of  reinforced  concrete. 
Engineers  should  get  their  names  on  the 
company's  mailing  list  for  this  series  of 
bulletins. 

No.  0486.  Electrical  Instruments, — Gen- 
eral  Electric  Co.,    Schenectady.   N.   Y. 

These  two  bulletins  of  4  and  S  pages  re- 
late to  meter  testing  and  to  direct  current 
indicating  instruments.  The  meter  describ- 
ed consists  of  a  Thomson  induction  meter 
registering  revolutions  of  the  disk  instead 
of  having  a  dial  giving  the  kilowatt  hours. 
The  meter  also  contains  current  coils  of 
different  capacities  so  that  by  connecting 
each  in  circuit  successively,  a  wide  range 
of  capacity  for  the  tests  is  obtained  while 
using  the  meter  near  the  full  load  of  the 
different  coils.  The  test  meter  is  connected 
in  series  with  the  meter  under  test,  and  a 
comparison  made  of  the  respective  number 
of  revolutions  of  the  two  disks  In  a  given 
time.  A  simple  calculation  reduces  the  re- 
sults to  watt  hours  for  the  two  meters  and 
the  percentage  of  error,  if  any.  in  the  meter 
under  test  is  quickly  determined,  .\ccuracy 
is  maintained  in  the  test  meter  by  simple 
calibrations  and  the  parts  are  readily  ac- 
cessible. The  bulletin  contains  a  descrip- 
tion of  the  method  of  operation  and  diagram 
sliowing  method  of  making  the  test.  The 
direct  current  indicating  instruments  are 
constructed  upon  the  well  known  D'Arsonval 
principle,  and  designed  for  switchboard  use. 
The  bulletin  describes  and  Illustrates  their 
construction,  and  gives  dimension  diagrams 
of  Instruments  and  shunts,  full  sizes  views 
of  the  scales,  and  data  regarding  catalog 
numbers,  capacities,  prices,  etc.  Damping 
Is  obtained  by  means  of  Foucjiult  currents 
generated  In  an  aluminum  frame  on  which 
the  coil  is  wound.  The  magnets  are  care- 
fully hardened  and  aged,  and  an  unusual 
high  torque,  combined  with  light  moving 
elements  and  small  magnetic  air  gap,  make 
rf-asonable  the  manufacturer's  claim  of  long 
life  with  continued  accuracy.  The  frame  Is 
pivoted  in  a  .lewel  bearing  and  the  whole 
as.'icmbled  In  a  round  cast  Iron  case  which 
protfcts  It  from  stray  fields  and  renders  the 
Instrument  dust  proof. 


Personals. 

R.  Angst,  Chief  Kunlnr-er  of  the  Duluth 
&  Iron  Range  R.  1£  .  di-d  Dec.  1,  at  Du- 
luth.  Minn.,  aged  6u  years. 

Mr.  John  C.  Mc.Mynn  has  resigned  his 
connection  with  Robert  W.  Hunt  &  Co.. 
taking    effect    Dec.    1st,    1907. 

Everett  B.  Webster,  of  New  York.  Presi- 
dent of  the  National  Steel  &  Wire  Co..  died 
Nov.  29  In  Jacksonville,  Fla.,  aged  38  years. 
Mr.  Richard  H.  Gillespie  has  resigned  hlB 
position  as  Assistant  Engineer  In  the  En- 
gineering Department  of  the  Borough  of 
the   Bronx,  New   York  City. 

Mr.  Austin  Lord  Bowman,  53  Washing- 
ton Sq.  South,  New  York  City,  has  been 
appointed  Consulting  Engineer  In  the  De- 
partment  of   Bridges  of   New    York   City. 

Messrs.  J.  F.  Rowland,  F.  L.  Allison  and 
E.  C.  Hodgeson  have  organized  the  Caro- 
lina Construction  Co.,  with  headquarters  at 
Asheville,  N.  C,  and  will  engage  In  rail- 
road  contracting. 

Mr.  John  C.  Sheridan,  of  805  Greene  Ave., 
Brooklyn.  N.  Y.,  has  been  promoted  from 
the  position  of  Assistant  Engineer  to  that  of 
Chief  Engineer  in  the  Bureau  of  Highways, 
Borough   of  Brooklyn,    New    York    City. 

Mr.  J.  Y.  Hill,  heretofore  Trainmaster  of 
the  Northern  Alabama  Ry.,  with  headquar- 
ters at  Sheffield.  Ala.,  has  been  appointed 
Engineer  of  Maintenance  of  Way  of  the 
Southern  My.,  with  headquarters  at  Bir- 
mingham, Ala. 

Mr.  George  H.  Benzenberg,  of  Milwau- 
kee, Wis.,  has  been  retained  by  the  city  of 
Pittsburg,  Pa.,  as  chief  expert  In  the  pro- 
ceedings which  are  to  be  brought  by  that 
city  looking  to  the  purchase  of  the  plant 
of  the  Monongahela  Water  Co. 

The  office  of  superintendent  of  construc- 
tion on  the  Atlanta,  Birmingham  &  Atlantic 
R.  R.  has  been  abolished,  and  all  work  and 
duties  of  that  office  have  been  transferred 
to  the  Engineering  Department,  under 
Alex,  Bonnyman,   Chief  Engineer. 

Lieut.  Col.  Dan  C.  Kingman  and  Major 
Hiram  M.  Chittenden,  Corps  of  Engineers. 
U.  S.  A.,  have  been  directed  to  report  to 
Brig. -Gen.  John  M.  K.  Davis,  President  of 
an  army  retiring  board  at  Washington  Bar- 
racks, D.  C,  Dec.  20,  for  examination. 

Mr.  Theodore  P.  Shonts.  President  of  the 
Toledo.  St.  Louis  and  Western  R.  R  Co., 
and  also  President  of  the  Interborough- 
Metropolitan  Co.,  which  controls  the  transit 
lines  in  Manhattan,  has  been  elected  Presi- 
dent of  the  Chicago  &  Alton  R.  R.  Co.,  to 
succeed  Mr.  S.  M.   Felton,  resigned. 

Mr.  Frederick  Secly,  of  209  W,  135th  St., 
New  York,  has  been  appointed  an  Assistant 
Engineer  in  the  Plan  Examining  Division  of 
the  Building  Department  of  the  Borough  of 
Manhattan.  He  succeeds  Mr.  Fred  H. 
Dewey,  who  has  resigned  to  enter  the  of- 
fice of  Mr.  H.  J.  Hardenbergh,  Architect,  of 
1  West  34th  St.,  New  York.  Mr.  Seely  was 
formerly  Assistant  Engineer  in  the  Topo- 
graphical Bureau  of  Queens  Borough,  New 
York  City,  and  previous  to  that  had  been 
an  Inspector  on  U.  S.  Government  work  at 
the  Brooklyn  Navy   Yard. 

Capt.  Robert  R.  Raymond.  Corps  of  En- 
gineers, U.  S.  A.,  has  been  relieved  from 
duty  with  the  Third  Battalion  of  Engi- 
neers, Fort  Leavenworth,  and  will  report  to 
Maj.-Gen.  J.  Franklin  Bell.  Chief  of  Staff, 
President  Board  of  Ordnance  and  Fortifica- 
tion, for  temporary  special  duty  under  his 
orders,  retaining  station  at  Fort  Leaven- 
worth. Upon  the  completion  of  such  duty 
Captain  Raymond  will  proceed  to  Denver 
and  report  to  the  commanding  general.  De- 
partment of  the  Colorado,  for  duty  as  chief 
engineer  officer  of  that  department,  to  re- 
lieve First  Lieutenant  George  R.  Spalding. 
Corps  of  Engineers. 

Francis  Hodgman,  one  of  the  founders  of 
the  Michigan  Engineering  Society,  died  Nov. 
22,  at  his  home  in  Climax,  Mich.,  aged  68 
years.  Mr.  Hodgman  was  graduated  from 
the  Michigan  Agricultural  College  In  1862 
with  the  degree  of  B.  S..  receiving  the  de- 
gree of  M.  S.  three  years  later.  He  became 
County  Surveyor  of  Kalamazoo  County  in 
1868  remaining  in  that  office  until  1893  when 
he  was  compelled  to  give  up  active  field 
work  owing  to  ill  health.  In  addition  to  his 
duties  as  County  Surveyor  he  was  engaged 
for  about  a  year  in  the  location  and  con- 
struction of  the  Rio  Grande  Western  R.  R. 
through  the  Wasatch  Mountains  in  Utah. 
He  also  had  part  In  the  location  and  con- 
struction of  the  Marshall  &  Coldwater  R  R 
Mr.  Hodgman  was  one  of  the  founders  of 
the  Michigan  Engineering  Society  and  was 
its  Secretary  and  Treasurer  from  1886  to 
1906  when  he  was  elected  President.  In 
1886  he  brought  out  a  treatise  on  land  sur- 
veying which  is  considered  as  one  of  the 
standard  authorities  on  questions  In  land 
surveying.  In  addition  he  has  contributed 
numerous  articles   to  engineering  papers. 
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BEDS  ASKED 
Bridges. 

Houston.    Tex Nov.  27 

Brazil,    Ind Dec.  11 

Celina.    O Dec.  11 

Norwood.    O Nov.  27 

Altadena,    Cal    Dec.  4 

Hollidaysburg,     Pa Dec.  11 

Hartford.    Cofm Dec.  11 

Dayton,    O Dec.  11 

Fort    Worth,    Tex Dec.  11 

Cleveland.  O Nov.  27 

Granville.    Ind Dec.  4 

Doniphan.    Mo Dec.  11 

Red   Wing,    Minn Dec.  11 

Baltimore.    Md Dec.  11 

Savannah,    Ga Dec.  11 

New   Orleans,    La Dec.  4 

Fort   Monroe,   Va Dec.  11 

Colfax,     I^ Dec.  11 

Castle  Haynes.  N.   C Nov.  20 

Salem.   S.   Dak Nov.  27 

St.    Charles,   Mo Oct.  30 


Buildings. 

Ladysmith,    Ont Dec. 

Whipple    Barracks,    Ariz... Nov. 

Chicago.   Ill Dec. 

Chicago.   Ill Dec. 

Bavonne,     N.    J Dec. 

Chicago,    111 Dec. 

New  Orleans,   La Dec. 

Pulaski.    Tenn Nov. 

Painesville,  O Dec. 

Greenville,    Tenn Dec. 

Detroit.    Mich Nov. 

Pawnee,    Okla Nov. 

Hallock,    Minn Dec. 

Chicago.     Ill Dec. 

Ocala,   Fla Nov. 

Davton,    O Nov, 

Milwaukee,    Wis Dec, 

Chicago,    III Dec. 

Fort   Worth,   Tex Nov. 

Madison,   Kan Dec. 

Washington,    D.   C, 

Atlanta.   Ga Dec, 

Ann    Arbor.    Mich Nov. 

Fort   Des   Moines.    la Nov. 

Soldiers  Home.  Cal Dec. 

Jersey   City.   N.   J Dec. 

Richmond.    Va Dec. 

Tulalip.    Wash Nov. 

Tulalip.    Wash Nov. 

San   Francisco,   Cal Dec. 

AUentown,    Pa Dec. 

Lancaster,   Pa Nov. 

Monterey.    Cal Dec. 

Flint,    Mich Nov. 

South   Bend,    Ind Nov. 

Albuquerque,    N.    Mes Nov. 

Wichita,   Kan Nov. 

Cincinnati.    O Dec. 

Fort    Spokane.    Wash Nov. 

Chevenne  Agency.  S.  Dak.. Nov. 

York,    Neb Dec. 

Winnihago,    Neb Dec. 

Martinsburg,    W.    Va Dec. 

Houston.    Tex Dec. 

East    Liverpool.    O Dec. 

Pine   Ridge.    S.    Dak Dec. 

Richmond.    Va Dec. 

Poplar,    Mont Dec. 
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Columbus.    O Dec.  4 

Madisonville.   O Dec.  4 

Brooklvn,    N.    Y Dec.  4 

Flemlngton.    N.    J Nov.  20 

Ander.<iun.    Ind Nov.  27 

Montlcello,  Ind Oct.  30 

Harrisbuig,    Pa Nov.  27 

Lebanon,   Ind Nov,  13 

Oakley,    O Dec.  11 

Danville,    Ind Dec.  11 

Steulienville,    O Nov.  27 

Harrisburg,    Pa Dec,  4 

Erie,    Pa Dec.  4 

Wilkesbarre,    Pa Dec.  11 

Columbus,    Ind Dec.  11 

Oklahoma    City,    Okla Dec.  11 

Providence,   La Nov.  27 

Washington,    Pa Nov.  27 

Apollo,    Pa Dec,  11 

Denver,    Colo Dec.  11 

Harrisburg.    Pa Dec.  11 

Amity.    Pa Dec,  11 

Wvalusing,    Pa Dec.  11 

Ridgefleld,    Conn Dec.  11 

Little    Rock.    Ark Dec.  11 

Salt    Lake   City,    Utah Dec.  4 

Billings.    Mont Nov.  27 


Sewers. 

Dec.    11.  Brooklyn,    N.    Y Dec. 

Dec.    12.  St.     Paul,     Minn Dec. 

Dec.    13.  Evart.    Mich Dec. 

Dec.    14.   Belleville,    III Dec. 

Dec.    16.   St.    Paul,    Minn Dec. 

Dec.    17.  Louisville.    Ky Nov, 

Dec.    IS.   Springfield,    O Dec. 

Dec.    18.   Brooklyn,    N.    Y Dec. 

Dec.    19.  St.     Paul.     Minn Dec. 

Dec.    28.  Evansville,    Ind Dec. 

Jan.      3.  Salt    Lake   City.    Utah Dec. 

Jan.      6.  Hanlev    Falls,    Minn Dec. 
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Water  Supply. 


Roads  and  Streets. 


Dec.    11.  Fort  H.   G.  Wright,  N.   Y..Nov.    27 
Dec.    11.  Harrisburg.    Pa Nov.    27 


Dec.    12.  Cambridge   Springs,    Pa Nov.  20 

Dec.    17.  Camden,    N.    J Oct.  16 

Dec.    17.  McComb,    Miss Deo  4 

Dec.    IS,  New   York.   N.    Y Dec.  11 

Dec.    19.  Fort    Dade,    Fla Nov.  27 

Dec.    27.  Sauk  Rapids,   Minn Dec.  11 

Jan.      1.   Norway.    Me Nov.  27 

Jan.      8.  Tucson.    Ariz Nov.  27 

Jan.    10.  Phoenix,    .\riz Dec.  11 


Miscellaneous. 

Montgomery.  Ala.. 

Bulkhead.  Nov.    27 
New  York,   N.   Y., 

Water    Curtains,  Nov.    27 
Baltimore.    Md., 

Street    Lighting,  Dec.    11 
New  York.    N.    Y., 

Trimming   Scows,   Etc.,  Dec.      4 
Columbus,   O., 

Electric  Plant  Work,  Dec-    11 
New   York,   N.   Y., 

Boat    Repairs.  Dec.    11 
Cincinnati.    O., 

Flatboat,  Nov.    27 
Philadelphia.   Pa., 

Grade  Crossing  Work,  Nov.    27 
Fort  Hancock.   N.   J., 

Garbage   Crematory.  Nov.    27 
St.    Paul,    Minn.. 

City  Lighting.  Dec.    11 
Madison.   Wis., 

Concrete  Work,  Wrecking,  Nov.    13 
New   York.    N.   Y., 

Snow    and    Ice    Removal.  Dec.    11 
Baltimore,   Md., 

Boiler   Repairs,  Dec.    11 
Portland,    Ore., 

Steamboat.  Nov.    20 
Lafayette.   Ind., 

Electric  Lighting,  Nov,    2. 
Chicago,  111., 

Interior  Finish,  Dec.    11 
Chinook,   Mont., 

Electric  Light   Works,  Nov.    20 
Washington,    D.    C, 

Metal  Work.  Dec.      4 
Portland.    Ore.. 

Hydraulic   Dredge,  Nov.    27 
Boston,   Mass., 

Wreck  Removal,  Dec.      4 
Paducah,    Ky., 

Tenders,  Dec,      4 
Davton,    O., 

Conduit    System,  Dec.    11 
Altoona,   Pa., 

Garbage    Disposal,  Dec.    11 
Boston,  Mass., 

Masonry,  Etc.  Dec.    11 
Indianapolis,  Ind.. 

Monument.  Dec.    11 
Portland.  Ore., 

Light   Station,    Nov.    27 
Columbus,   O.. 

Garbage  Works,  Dec.      4 
Buenos  Aires,  Argentina, 

Subways,  Nov.    20 
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Excavation,  Earth  and  Rock. 

Dec.    11.  Emmetsburg,   la., 

Ditch    Work,  Nov.    20 
Dec.    11.  Fort  H.   G.  Wright,  N.  Y., 

Grading.    Filling,    Etc.,  Nov.    27 
Dec.    11.  Brooklyn,   N.  Y., 

Grading  Lot,  Dec.      4 
Dec.    12.  Jersey  City,  N.  J., 

School   Ground   Improvement.  Dec.    11 
Dec.    13.  Minneapolis,    Minn., 

Ditch,  Dec.     11 
Dec.    14.  Boston,  Mass., 

Dredging.  Nov.    27 
Dec.    14.  Webster  City.  la. 

Drainage   Ditches,  Dec.      4 
Dec.    16.  New  Orleans,  La., 

Levee  Work,  Dec,      4 
Dec.    17.  Greenfield,  Ind., 

Ditch   Work,  Dec.    11 
Dec.    20.  Mount  Vernon,    Ind., 

Drainage  Work,  Dec.      4 
Dec.    23,  Montreal,    Que., 

Railroad    Work,  Dec.     11 
Jan.      7.  De  Smet,   S.   Dak., 

Ditch    Work,  Dec.    11 


Materials,Machines,Supplies,Tools,Etc. 

Dec.    11.  Washington,  D.   C, 

Sheet    Copper,  Nov.    27 
Dec.    12.  Lincoln,    Neb., 

Pumps.  Dec.    11 
Dec.    12.  University,    Ala., 

Power  House   Equipment,  Dec.    11 
Dec.    13.  Washington,    D.   C, 

Lumber,  Angles,   Etc.,  Nov.    20 
Dec.    13.  Chicago,   111, 

Lubricating  Oil,  Dec.      4 
Dec.    14.  Chicago,   111., 

Hvdrant    Basin    Covers,  Dec.    11 
Dec.    14.  Chicago,  111., 

Valve    Basin    Covers.  Dec.    11 
Dec.    13.  Chicago,   111, 

Ferrules.  Dec      4 
Dec.    13.  Chcago,    111., 

Gate  Valves,  Dec.      4 
Dec.    14.  Nashville,   Tenn., 

Lumber.  Nov.    20 
Dec.    16.  Tompklnsville,  N.   Y., 

Lanterns,  Nov.    20 
Dec.    16.  Philadelphia,   Pa., 

Fire    Hose,  Dec.    11 
Dec.    17.  Washington,   D.   C. 

Milling  Machines.  Etc.,  Dec.      4 
Dec.    17.  Charleston,    S.   C, 

Crossties,  Dec.    11 
Dec.    18.  Baltimore.   Md., 

Window   Guards,   Gates,  Dec.    11 
Dec.    18.  Baltimore,  Md., 

Pipe    Cement,    Etc.,  Dec.    11 
Dec.    19.  Pittsburg,    Pa., 

Boilers,  Generator  Sets,  Etc.,  Dec.    11 
Dec.     19.  Chicago.   111.. 

Cement,    Sewer   Pipe,    Etc.,  Dec.    11 
Dec.    20.  Ashville,    O.. 

Arc  Lamps,  Wire,  Dec.      4 
Dec.    20.  Chicago.   111.. 

Heating   Apparatus,  Dec.    11 
Dec.    20.  Chicago.   111., 

Freight    Elevator,  Dec.    11 
Dec.    21.  Washington,    D.    C. 

Dump   Barges,  Nov,    27 
Dec.    23.  Washington,   D.   C, 

Electrical   Materials,  Dec.      4 
Dec.    27.  Washington.    D.    C, 

Pipe.   Chain,   Rope,   Etc.,  Dec.      4 
Dec.    27.  New  York.  N.   Y., 

Vacuum   Cleaning   System,  Dec.    11 
Jan.      2.  Washington.    D.    C, 

Steam    Gages,   Valves,    Etc.,  Dec.    11 
Jan.      2.  Jersey  City.   N.  J., 

Broken    Stone,    Wire,    Etc..  Dec.    11 
Jan.    15.  Manila,   P,   I., 

Pumps  and  Motors,  Oct.     36 
Jan.    15.  Winnipeg,  Man.. 

Water  Pipe,  Dec.      4 
Jan.  IS.  Washington,    D.    C, 

Pumps,  Motors,   Cranes.   Etc.,  Dec.    11 

BEDS  ASKED 
Bridges. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Hartford,  Conn. — Until  noon,  Dec.  16.  by 
Connecticut  River  Bridge  and  Highway  Dis- 
trict, John  T.  Henderson,  Deputy  Chief  En- 
gineer, for  the  sale  of  the  superstructure  of 
the  present  temporary  highway  bridge 
across  the  Connecticut  River  at  Hartford. 
The  bridge  is  a  tlirough  bridge  built  of 
steel,  30  ft.  center  to  center  of  trusses; 
wooden  floor:  composed  of  nine  spans, 
lengths  as  follows:  Three  spans  of  116  ft 
each,  two  spans  of  136  ft.  each,  three  spans 
of  106  ft.  each,  one  span  of  80  ft.,  and  de- 
signed to  carry  a  14-ton  trolley  car.  The 
noor  beams  are  20-In.   80-lb.   I's. 

Savannah,  Ga. — Until  noon,  Dec.  30,  by 
Commissioners  of  Chatham  County,  G.   Reu- 
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lion  BiiUor,  Clerk,  for  furnishing  the  ma- 
tcrlnl  and  erectInK  a  steel  highway  draw 
brldpe  over  the  Great  Ogccchce  Rlv«r  at 
King's  Ferrj". 

Brazil,  Ind.— Until  11:30  p.  m.,  Dec.  12,  by 
County  Commissioners,  for  construction  of 
approaches  to  new  bridge  over  Eel  River. 

Colfax,  La.— Until  Jan.  6,  by  J.  B.  Rob- 
erts, Clerk  Police  Jury,  for  constructing  two 
brldgf'S. 

Baltimore,  Md.— Until  11  a.  m.,  Dec.  27, 
by  B.  F.  Fendall,  City  Engineer,  for  the 
construction  of  the  concrete  bridge  across 
Gwynn's  Falls  Valley,  on  the  line  of  Ed- 
mondson   Ave.,   Baltimore. 

Red  Wing,  Minn.— Until  Dec.  20.  by  Coun- 
ty Auditor,  for  constructing  steel  or  rein- 
forced concrete  bridge.  60  ft.  long,  over 
Bullld  Creek  In  Town  of  Hay  Creek. 

Doniphan,  Mo. — Until  Dec.  19,  by  James 
McKenzle,  County  Road  and  Bridge  Com- 
missioner, for  a  bridge  and  approaches  150 
ft.  long  and  12  ft.   roadway,   built  on  piling. 

Cellna,  O.— Until  Dec.  13,  by  W.  A.  Welsk, 
County  Auditor,  for  construction  of  super- 
structure of  steel  bridge  over  Blackcreek 
Ditch,   known  as  the  Johnson  bridge. 

Dayton,  O. — Until  noon.  Dec.  17,  by  W.  A. 
Maynes.  Clerk  Board  Public  Service,  for 
re-erecting  two  of  the  old  spans  of  the 
Stratford  Ave.  bridge  at  the  mouth  of  Wolf 
Creek,  including  all  necessary  oak  plank  and 
Joists  for  new  floor  and  guard  railing  com- 
plete: also  for  cleaning  and  repainting  said 
two  spans:  also  for  730  cu.  yds.  of  steel  rein- 
forced concrete  for  the  abutment  piers  and 
wing  walls,  including  excavations.  Esti- 
mated cost  of  work  is  $9,000. 

Hollldaysburg,  Pa.— Until  10  a.  m.,  Dec. 
16,  by  W.  S.  Hostler,  County  Clerk,  for  con- 
structing steel  bridge  over  Bobbs  Creek; 
also  for  masonry  work  for  three  bridges. 

Fort  Worth,  Tex. — Until  Dec.  17,  by  Coun- 
tv  Commissioners  Court,  for  erection  of 
bridge  over  Rush  Creek  on  Collier  and  Col- 
lins Road.  Bridge  is  to  be  40  ft.  long  with 
12    ft.    steel  piers. 

Fort  Monroe,  Va. — Until  noon,  Jan.  6,  by 
Capt.  Ernest  "R.  Tilton,  Constructing  Q.  M.. 
for  reconstructing  Mill  Creek  bridge  at  Fort 
Monroe. 


Buildings. 


Bids  are  asked  on  following  work, 
notes  being  arranged  alphabetically 
states: 


the 
by 


Monterey,  Cal.— Until  11  a.  m.,  Dec.  30, 
by  Jno.  L.  Clem,  Chief  Q.  M.,  San  Fran- 
cisco, for  furnishing  and  installing  electric 
lighting  fixtures  in  a  double  set  of  non- 
commissioned officers'  quarters  for  sergeant 
1st  class,  hospital  corps,  at  the  Presidio  of 
Monterey.   Cal. 

Atlanta,  Ga.— Until  2  p.  m.,  Dec.  21,  by 
Board  of  Education,  L.  Z.  Rosser,  Presi- 
dent, for  building  a  new  grammar  school  in 
the  5th  ward.  Plans,  etc.,  with  Haralson 
Bleckley,  Architect,  619  Empire  Bldg.,  At- 
lanta. 

Chicago,  111.— Until  11  a.  m.,  Dec.  19.  by 
Department  Public  Works,  322  City  Hall, 
for  labor  and  material  for  constructing  3- 
story  and  basement  brick  and  stone  police 
station  at  7oth  St.  and  Jackson  Ave.  Sepa- 
rate bids  asked  for  cell  work,  iron  work, 
mason,   cut  stone,   etc. 

Chicago,  III.— Until  11  a.  m.,  Dec.  IS.  by 
Department  Public  Works,  322  City  Hall, 
for  labor  and  material  for  constructing  3- 
story  and  basement  brick  and  stone  police 
station  at  39th  St.  and  California  Ave. 
Separate  bids  asked  for  cell  work,  iron 
work,   masonr>',   cut  stone   work,    etc. 

Poplar,  Mont.— Until  2  p.  m..  Jan.  22,  by 
Commissioner  of  Indian  Affairs,  Washing- 
ton, D.  C  for  constructing  teachers'  cot- 
tage at  Day  School  No.  1,  Fort  Peck  Agency. 
Further  information  may  be  obtained  from 
C.   B.   LohmiUer,   Superintendent.   Poplar. 

York,  Neb.— Until  3  p.  m.,  Jan.  14.  by 
James  Knox  Taylor,  Supervising  Architect, 
Washington,  D.  C.  for  construction  includ- 
ing plumbing,  gas  piping,  heating  apparatus, 
electric  conduits  and  wiring,  of  the  U.  S. 
Post  OfBce  at  York,  Neb. 

Jersey  City,  N.  J.— Until  3  p.  m.,  Dec.  23, 
by  Board  of  Finance,  Oliver  H.  Perry. 
Chairman,  City  Hall,  for  construction  of 
public  bath  buikilng  at  14th  St.  and  Erie 
St.      Surety   required  is   $25,000. 

East  Liverpool,  O. — Until  3  p.  m..  Jan.  17, 
by  James  Knox  Taylor.  Supervising  Archi- 
tect, Washington,  D.  C,  for  construction 
(complete)  of  U.  S.  Post  Office  at  East 
Liverpool. 

Allentovtm,  Pa, — Until  Dec.  27  (Readver- 
tisement),  by  County  Commissioner,  for 
constructing  addition  to  jail.  All  bids  pre- 
viously   received    for    this    work    were    re- 


jected. Only  one  bid  on  the  complete  work 
was   received. 

Greenville,  Tenn. — Until  11  a.  m.,  Dec.  16, 
by  iMaJ.  M.  Gray  Zallnskl,  Q.  M.,  Washing- 
ton, U.  C,  for  constructing  brick  lodge  and 
outljuilding,  concrete  walls  and  sidewalks, 
gmdlng,  etc.,  at  the  Greenville,  Tenn.,  Na- 
tional Cemetery. 

Houston,  Tex. — Until  3  p.  m.,  Jan.  15,  by 
Jatnes  Knox  Taylor,  Supervising  Architect, 
Washington,  D.  C,  for  the  construction  (in- 
cluding plumbing,  heating  appartus,  electric 
conduits  and  wiring)  of  U.  S.  Post  Office 
and  Custom  House  at  Houston. 

Richmond,  Va. — Until  3  p.  m.,  Jan.  20, 
by  C.  P.  Walford,  Clerk  and  Supervisor, 
City  Hall,  for  the  construction  of  a  high 
school  building  in  accordance  with  plans, 
specifications  and  details  furnished  by  Chas. 
K.    Bi-.vant,    Architect.    1014   East   Main   St. 

Milwaukee,  Wis. — Until  10:30  a.  m.,  Dec. 
19,  by  Charles  J.  Poetsch,  Chairman  Board 
Public  Works,  for  constructing  a  lavatory  at 
the  Menomonee  special  sewerage  pumping 
station  on  Jones  Island,  in  the  5th  Ward. 

Martlnsburg,  W.  Va.— Until  Jan.  15,  by 
Uewis  H.  Thompson,  Chairman  Building 
Committee,  for  erection  of  new  Y.  M.  C.  A. 
building  at  this  place.  Plans  and  specifica- 
tions can  be  obtained  from  Mr.  Thompson 
until   Dec.   15. 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states : 

Little  Rock,  Ark. — ITntil  noon,  Jan.  2,  by 
Gerhard  Morgner,  Engineer  in  Charge  of 
Road  Improvement  District,  for  construc- 
tion of  W.  12th  St.,  for  a  distance  of  19,683 
ft. 

Denver,  Colo. — Until  Dec.  23,  by  T.  W. 
Jaycox,  State  Engineer,  Denver,  for  con- 
struction and  repair  of  flume  and  wagon 
road  on  Willow  Creek,  near  Creede,   Colo. 

Ridgefield,  Conn. — Until  Jan.  2.  by  Board 
of  Selectmen,  for  improvement  of  section  of 
road   by   grading  and   graveling. 

Columbus,  Ind. — Until  Dec.  16,  by  City 
Council,  for  constructing  cement  walks. 

Danville,  Ind. — Until  Dec.  14,  by  D.  D. 
Mills,  County  Auditor  for  constructing  gravel 
road,   6,600   ft.   long,  in  Marlon  Township. 

Oakley  (P.  O.  Cincinnati),  O. — Until  noon, 
Dec.  14,  by  David  K.  Mason,  Village  Clerk, 
for  grading  and  macadamizing  and  gravel- 
ing roadway  of  Williams  Ave.  Walter  E. 
Sullivan,  Village  Engineer,  907  Commercial 
Tribune    Bldg.,   Cincinnati. 

Oklahoma  City,  Okla. — Until  5  p.  m.,  Dec. 
16,  by  Geo.  Hess,  City  Clerk,  for  paving 
portions  of  California  Ave.,  6th  St.  and 
Lee  Ave. 

Amity,  Pa. — Until  Dec.  27,  by  Joseph  W. 
Hunter,  State  Highway  Commissioner,  Har- 
risburg,  Pa.,  for  constructing  a  road  in 
Amity   Township,   Berks  County. 

Apollo,  Pa. — Until  Dec.  21,  by  Joseph  W. 
Hunter,  State  Highway  Commissioner,  Har- 
risburg.  Pa.,  for  constructing  road  in  Apollo 
Borough,   Armstrong   County. 

Harrlsburg,  Pa. — Until  Dec.  26.  by  Joseph 
W.  Hunter,  State  Highway  Commissioner, 
for  constructing  following  roads:  Pine 
Township  road,  Mercer  County;  road  in 
Wayne  Township,  Schuylkill  County:  road 
in  Pine  Grove  Township,  Schuylkill  County: 
road  in  Franklin  Township,  Fayette  Coun- 
ty; road  in  Perry  Township,  Fayette 
County. 

Wllkesbarre,  Pa.— Until  2  p.  m.,  Dec.  16, 
by  J.  M.  Norris,  County  Controller,  for 
county  road  work  at  Bridge. 

Wyalusing,  Pa. — Until  Dec.  31,  by  Joseph 
W.  Hunter.  State  Highway  Commissioner. 
Harrlsburg.  Pa.,  for  constructing  road  in 
Wyalusing   Township,    Bradford    County. 

Sewers. 

Bids  are  asked  on  following  work,  tht 
notes  being  arranged  alphabetically  bj 
states : 

Belleville,  III. — Until  Dec.  14,  by  Board 
Loial  Improvements,  for  constructing  sew- 
ers  in  portions  of  several  streets. 

Evart,  Mich.— Until  6  p.  m.,  Dec.  13,  by 
Irvin  Chase.  Village  Clerk,  for  constructing 
sanitarv  district  sewer  system,  consisting 
of  4.766  lin.  ft.  of  10-in.,  15-ln.,  and  20-ln. 
pipe  sewer,  together  with  Y's  and  man- 
hok-.s. 

Hanley  Falls,  Minn. — Until  S  p.  ra.,  Jan. 
6,  by  J.  M.  Hardy,  Village  Recorder,  for 
construction  of  sewers. 

St.  Paul,  Minn.— Until  2  p.  m..  Dec.  16,  by 
R.    L.    Gorman,    Clerk   Board    F^ibllc   Works, 


for  constructing  sewer  In  Stickney,  Gates 
and  F>age  Sts. ;  also  for  sewer  In  Armstrong 
Ave. 

St.  Paul,  Minn.— Until  2  p.  m.,  Dec.  19, 
by  R.  L.  Gorman,  Clerk  Board  Public 
Works,  for  constructing  sewer  In  Hastings 
Ave.,  Point  Douglas  Road,  Douglas  SL,  Pa- 
cific St.  and  Burns  Ave. 

prooklyn,  N.  Y.— Until  11  a.  m..  Dec.  18, 
by  Bird  S.  Coler,  Borough  President,  for 
constructing  two  sewer  basins,  and  for  five 
contracts  for  constructing  sewers,  estimated 
cost  ranging  from  $540  to  $1,948. 

Salt  Lake  City,  Utah.— Until  8  p.  m.,  Jan. 
3,  by  F.  J.  Leonard,  Chairman  Board  Public 
Works,  for  constructing  pipe  sewers  In  sew- 
er extension  No.  191.  L.  C.  Kelsey,  City 
Engineer. 

Water  Supply. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  try 
states : 

Phoenix,  Ariz. — Until  4  p.  m.,  Jan,  10 
(Readvertisement),  by  Robert  A.  Craig,  Su- 
perintendent of  Water  Department,  for  lay- 
ing cast  iron  water  pipe.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

Sauk  Rapids,  Minn. — Until  8  p.  m.,  Dec 
27,  by  Village  Clerk,  for  constructing  water 
works,  to  consist  of  about  two  miles  of  cast 
Iron  distribution  pipe  line  system  and  75,000 
gallon  steel  tank  and  steel  tower.  Oscar 
Claussen,  514  German  Am.  Bank  Bldg.,  St. 
Paul.  Minn.,   is  Consulting  Engineer. 

New  York,  N.  Y.— Until  2  p.  m.,  Dec.  18, 
by  John  H.  O'Brien,  Commissioner  Water 
Supply,  Gas  and  Electricity,  73  Park  Row, 
for  furnishing,  delivering  and  constructing 
gate  vaults  for  the  high  pressure  pumping 
stations  located  at  Gansevoort  and  West 
Sts.  and  at  Oliver  and  South  Sts.,  Borough 
of   Manhattan.      Security   required   is   $1,000. 

Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Greenfield,  Ind. — Ditch  TVork. — Until  Dec. 
17,  by  County  Commissioner  for  construct- 
ing ditch,  the  work  including  about  8,400 
ft.  of  6-in.,  S-in.,  10-ln.,  12-in.  and  15-in. 
tile  drain,   etc. 

Boston,  Mass. — Embankment,  Etc. — See 
under    Bids    Asked — Miscellaneous. 

Minneapolis,  Minn. — Ditch. — Until  Dec.  13, 
by  Hugh  R.  Scott,  County  Auditor,  for  con- 
structing a  ditch. 

Jersey  City,  N.  J. — School  Grounds  Im- 
provement.— Until  9  p.  m.,  Dec.  12.  by  Fred 
Ege.  Secretary  Board  of  Education,  City 
Hall,  for  improvement  of  grounds  of  School 
No.  18,  on  Storm  Ave.,  in  accordance  with 
the  plans  and  specifications  on  file  in  the 
office  of  the  Supervising  Architect,  John  T. 
Rowland,  Jr.,   15   Exchange  Place.   . 

De  Smet,  S.  Dak. — Ditch  Work.— Until 
Jan.  7,  by  P.  A.  Carroll.  County  Auditor, 
for  constructing  Drainage  Ditch  No.  1,  In 
Baker  Township. 

Greenville,  Tenn. — Grading. — See  under 
Bids  Asked — Buildings. 

Montreal,  Que. — Railroad  Work. — Grand 
Trunk  Pacific  Ry..  B.  B.  Kelliher,  Chief 
Engineer,  Montreal,  Que.,  is  stated  to  have 
called  for  bids  to  be  opened  Dec.  23.  for 
the  construction  of  120  miles  of  railroad 
west  of  Edmonton. 

Miscellaneous. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Chicago,  III. — Interior  Finish. — Until  11 
a.  m.,  Dec.  20.  by  Department  Public  Works, 
325  City  Hall,  for  labor  and  materials  for 
constructing  interior  finish  of  basement  and 
engine  pit  at  Chicago  Ave.  pumping  station. 

Indianapolis,  Ind. — Monuments. — Until  Jan. 
10,  by  Indiana-Vicksburg  Monument  Com- 
mission, 25  State  House,  Indianapolis,  for 
the  making  and  placing  of  the  Indiana  mon- 
uments on  the  Vicksburg  battle  field.  H. 
C.    Adams    is   Chairman. 

Boston,  Mass.— Masonry,  Etc.— Until  2:30 
p.  m.,  Jan.  6.  Charles  River  Basin  Com- 
mission, Hiram  A.  Miller.  Chief  Engineer. 
367  Boylston  St..  Boston,  for  building  Sec.  6 
of  the  Boston  Marginal  Conduit  and  See.  4 
of  the  Boston  Embankment,  requiring  about 
18,000  cu.  yds.  of  earth  fill,  29.000  lin.  ft.  of 
piles.  3,000  cu.  yds.  of  concrete  masonry. 
240  cu.  yds.  of  stone  masonry,  400  tons  of 
riprap,    the    removal    of   about    600    cu.    yds. 
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of  masonrj'  and  the  construction  of  three 
cofferdams.  The  work  to  be  done  includes 
the  construction  of  a  gate-chamber  at  the 
junction  of  the  existing  Stony  Brook  con- 
duits and  the  Boston  Marginal  Conduit.  The 
embankment  will  be  made  along  the  Boston 
side  of  the  Charles  River  at  the  Fens  and 
will  be  about   140   ft.   long  and  100  ft.   wide. 

Baltimore,  Md. — Boiler  Repairs. — Until  11 
a.  m.,  Dec.  IS,  by  James  Bosley.  Commis- 
sioner of  Health,  for  repairing  boiler  in  the 
quarantine  tugboat  E.   Clay   Timanus. 

Baltimore,  Md. — Street  Lighting. — Until  11 
a.  m..  Dec.  11,  by  Robert  J.  JlcCuen,  Super- 
intendent of  Lamps  and  Lighting,  for  street 
gas  and  naphtha  lamp  fixtures,  operation 
and  maintenance,  marked:  "Proposals  tor 
furnishing  incandescent  gas  and  naphtha 
street  lighting  equipment  for  all  the  street 
gas  and  naphtha  lamps  in  the  city  of  Balti- 
more." 

St.  Paul,  Minn. — City  Lighting. — Until  5 
p.  ra.,  Dec.  17,  by  George  T.  Redington. 
City  Clerk,  for  lighting  certain  streets  and 
public  grounds,  in  the  city  of  St.  Paul,  by 
gas,  gasoline  and  electricity,  during  the 
year  1908,  and  for  separate  and  distinct 
parts   thereof. 

New  York,  N.  Y. — Snow  and  Ice  Removal. 
— Until  noon,  Dec.  18  (readvertisement),  by 
Foster  Crowell,  Commissioner  of  Street 
Cleaning.  13  Park  Row.  for  labor  and  ma- 
terials required  for  removal  of  snow  and 
Ice  from  the  Boroughs  of  Manhattan  and 
the  Bronx.  The  work  is  divided  into  dis- 
tricts, the  security  required  for  a  bid  on 
all   13   districts  being  $100,000. 

New  York,  N.  Y. — Boat  Repairs.— Until  11 
a.  m.,  Dec.  16.  by  John  V.  Coggey,  Com- 
missioner of  Correction,  14S  E.  20th  St.,  for 
furnishing  all  the  labor  and  materials  re- 
quired for  repairs  to  steamer  "Minnaha- 
nonck." 

Columbus,  O. — Electric  Plant  Work. — Un- 
til Dec.  16,  bv  E.  F.  McGuire.  Secretary 
Board  Public  Service,  for  furnishing  labor 
and  material  for  the  improvements  at  the 
municipal  electric  light  plant,  Dublin  Ave. 

Dayton,  O. — Conduit  System. — Until  Dec. 
30,  by  Chas  F.  Hall,  President  Board,  for 
furnishing,  delivering  and  installing  a  com- 
plete underground  conduit  and  cable  system 
and  exchange  improvements  for  the  police 
and   fire    departments. 

Altoona,  Pa. — Garbage  Disposal. — Until 
Dec.  31  (extension  of  date  from  Dec.  4),  by 
S.  B.  Trees.  Secretary  Board  of  Health,  for 
collection  and  disposal  of  garbage  in  this 
city. 

Greenville,  Tenn. — Concrete  Walls. —  See 
under   Bids   Asked — Buildings.    . 

Materials,Machines,Supplies,Tools,Etc. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabeticEiUy  by 
states: 

University,  Ala. — Power  House  Equipment. 
— Until  noon.  Dec.  12,  by  John  W.  Aber- 
crombie.  President  'University  of  Alabama. 
for  furnishing  500  hp.  water  tube  boilers 
(three  boilers);  one  or  two  100  k.  w.  d.  c^ 
generators  and  accessories;  one  or  two  125 
hp.  automatic,  four  valve  or  Corliss  en- 
gines, complete;  one  25  k.  w.  a.  c.  generator 
with  exciter;  500  hp.  capacity  heater  and 
separator. 

Washington,  D.  C— Steam  Gages,  Valves, 
Etc.— Until  10:30  a.  m.,  Jan.  2,  by  H.  F. 
Hodges.  General  Purchasing  Officer.  Isth- 
mian Canal  Commission,  for  furnishing  un- 
der Circular  No.  407.  steam  gages,  valves, 
inspirators,  sight  feed  lubricators,  injectors, 
etc..  and  repair  parts  for  above  fittings. 

Washington,  D.  C. — Pumps,  Motors,  Cranes, 
Etc.— Until  noon,  Jan.  15,  by  Elliott  Woods. 
Superintendent,  U.  S.  Capitol  Building  and 
Grounds,  Washington,  D.  C,  for  furnishing 
boiler  feed  pumps,  barometric  condensers, 
centrifugal  pumps,  motors,  cranes,  and 
chimneys.  Bids  will  be  submitted  for  each 
item   separately. 

Chicago,  HI. — Hvdrant  Basin  Covers. — Un- 
til 11  a.  m.,  Dec.  14.  by  Department  Public 
Works.  317  Citv  Hall,  for  furnishing  and 
delivering  200  tons  of  cast  iron  hydrant 
basin  covers. 

Chicago,  III. — Valve  Basin  Covers. — Until 
11  a.  m.,  Dec.  14,  bv  Department  Public 
Works,  317  City  Hall,  for  furnishing  and  de- 
livering 440  tons  of  cast  iron  covers  for 
valve   basins. 

Chicago,  III. — Freight  Elevator. — Until  11 
a.  m..  Dec.  20,  by  Department  Public  Works. 
325  City  Hall,  for  furnishing  and  erecting  in 
place  electric  freight  elevator  in  new  meter 
building  on  west  side  of  Indiana  Ave.,  be- 
tween   ISth   and    14th    Sts. 

Chicago,  111.— Heating  Apparatus.— Until 
11  a  m..  Dec.  20.  bv  Department  Public 
Works,  221  City  Hall,  for  constructing  com- 


plete, ready  for  service,  steam  heating  ap- 
paratus required  for  Lawrence  Ave.  pump- 
ing station. 

Chicago,  III. — Cement,  Sewer  Pipe,  Etc. — 
Until  2  p.  m..  Dec.  19,  by  Board  of  Inspec- 
tors, House  of  Correction,  26th  and  Califor- 
nia Ave.,  for  furnishing  and  delivering  such 
articles  as  leather  and  findings,  hardware, 
paints,  oils,  electrical  supplies,  steamfitters', 
engineers'  supplies,  cement,  sand,  lumber, 
sewer  pipe,  etc..  as  may  be  required  during 
the  quarter   beginning  Jan.   1,   1908. 

Baltimore,  Md. — Pipe,  Cement,  Etc. — Un- 
til 11  a.  m..  Dec.  18.  by  Alfred  M.  Quick, 
Water  Engineer,  for  furnishing  and  deliver- 
ing to  the  Water  Board  such  supplies  as 
may  be  required  for  the  year  ending  Dec. 
31,  1908,  including  lumber,  wood,  oils,  brick, 
cement,  cast  iron  work,  lead-lined  iron  pipe, 
cast  iron  pipe  and  fittings,  brass  castings. 
feed,  rubber  and  packing,  paints,  waste, 
tools  and  water  meters,  and  hauling  pipe, 
pipe   fittings,   etc.,    for  the  year   1908. 

Baltimore,  Md. — Window  Guards,  Gates. — 
Until  3  p.  m..  Dec.  IS,  by  James  Knox  Tay- 
lor, Supervising  Architect,  Washington.  D. 
C,  for  iron  window  guards  and  gates  for 
U.    S.    Custom  House.    Baltimore. 

Lincoln,  Neb. — Pumps.— Until  Dec.  12,  ac- 
cording to  reports,  by  Thos.  H.  Pratt.  City 
Clerk,  for  two  pumps  of  a  capacity  of  800 
gallons  per  minute  each. 

Jersey  City,  N.  J. — Broken  Stone.  Wire. 
Etc. — Until  12:15  p.  m.,  Jan.  2,  by  Boule- 
vard Commissioners,  John  C.  Sweeney, 
Clerk,  580  Newark  Ave.,  for  furnishing  sup- 
plies, during  fiscal  year,  among  which  are 
the  following:  2,500  yds.  broken  stone,  as 
may  be  required,  in  sizes  2%  to  H4;  1,000 
yrs.  road  gravel.  Roa  Hook,  Shark  River,  or 
equivalent;  1.000  yds.  Pike  County  shale; 
500  gallons  cylinder  oil;  500  gallons  engine 
oil;  5,000  ft.  No.  6  R.  C.  electric  line  wire; 
3,000  ft.  No.  6  twin  (duplex)  R.  C.  wire 
braided.  2  color  cores;  1,000  ft.  H-in.  gal- 
vanized guy  wire;  1,000  ",4-in.  mast  arm 
wire;  2,000  arc  light  globes;  2.500  assorted 
trees,  3  to  4-in.  at  butt,  Linden,  Oriental 
Plain,  Mountain  Ash  or  Dwarf  Poplar,  as 
mav  be  required;  50,000  elliptical  copper 
coated  carbons,  1  in.  by  H^i  in.;  50,000 
elliptical  copper  coated  carbons,  1  in.  by 
IVi  in.;  50,000  round  copper  coated  carbons, 
V.  in.  by  12  in.;  250  chestnut  poles,  straight, 
clean  and  sound,  35  ft.  long,  butt  12  to 
14  in. 

New  York,  N.  Y. — Vacuum  Cleaning  Sys- 
tem.— Until  3  p.  m..  Dec.  27.  by  James 
Knox  Taylor,  Supervising  Architect,  Wash- 
ington, D.  C.  for  the  installation  of  a 
vacuum  cleaning  system  for  the  U.  S.  Cus- 
tom House  Building,  New  York.  Drawings 
and  specification  at  the  office  of  the  Archi- 
tect, No.  11  East  24th  St.,  New  York.  N.  Y. 
Philadelphia,    Pa. — Fire   Hose. — Until    Dec. 

16.  by  George  R.  Steams.  Director  Public 
Works,    for  furnishing   fire   hose. 

Pittsburg,  Pa. — Boilers,  Generator  Set. 
Etc.— Until  10:30  a.  m..  Dec.  19.  by  Jas.  P. 
Shaw.  Director  of  Charities  and  Correction, 
care  City  Controller,  for  construction,  de- 
liverj-  and  erection  of  one  150  k.  w.  engine 
generator  set.  moving  and  repairing  present 
generator  set.  six  250  hp.  boilers,  six  auto- 
matic stokers,  coal  conveyor  system  with 
bunkers  and  spouts,  feed  water  filter,  boiler 
feed  pumps,  switchboard,  moving  and  re- 
pairing the  refrigerating  engine  in  the  ice 
plant  of  the  Department  of  Charities  and 
Correction  at  Marshalsea  Station,  P.,  C,  C. 
C  &  St.  L.  Rv.  Plans,  etc..  at  office  of 
John  P.  Brenna'n.  Assistant  Superintendent 
of  Bureau  of  Building  Inspection.  Public 
Saifety  Building,  corner  of  6th  Ave.  and 
Cherry  Alley,    Pittsburg. 

Charleston,     S.     C. — Crossties. — Until     Dec. 

17,  by  Bureau  of  Supplies  and  Accounts. 
Navv  Department.  Washington,  D.  C.  to 
furnish  at  Navy  Yard.  Charleston,  1,500 
cypress  crossties.  Applications  for  proposals 
should   refer   to   Schedule   587. 

CONTRACTS   LET. 

The  following  contracts  have  been  let  re- 
cently: 

BIsbee,  Ariz. — Grading.— Andrew  Scott  of 
Scott  Transfer  Co.,  Douglas,  Ariz.,  for  grad- 
ing for  additional  track  for  Southwestern 
B.  R.  to  the  Sacramento  mine  shaft. 

Fresno,  Cal.— Bridge— Pacific  Construction 
Co ,  at  $14,983.  for  wooden  trestle  bridge 
over  Kings  River  at  Hardwick  for  county. 
Other  bids  were:  Western  Bridge  &  Con- 
struction Co..  Omaha,  Neb.,  $16,300;  Wor- 
sick    Street    Paving   Co.,    $15,181. 

Oakland,  Cat.- Sewer— C.  D.  Vincent.  Oak- 
land, at  $88,599.  for  constructing  east  side 
extension  sewer  between  E.  8th  and  E.  12th 
Sts. 

Glastonberry,  Conn. — Power  Plant. — Fred 
T.  Ley  Construction  Co..  Springfield,  Mass.. 
for  entire  plant  for  Glastonberry  Power  Co. 


Washington,  D.  C— Sewer. — E.  G.  Gum- 
mell.  612  F  St.,  N.  W.,  $12,925,  for  construct- 
ing sewers  in  Arkansas  Ave.  and  Delafleld 
St.  The  other  bids  were:  W.  F.  Brenlzer 
Co..  $13,481;  R.  J.  Beall  Construction  Co., 
$15,991. 

Tampa,  Fla. — Bridge  Approaches. — M.  V. 
Johns,  for  building  approaches  for  Seaboard 
Air  Line  Ry.  bridge,  which  will  be  erected 
between  the  bay  front  and  Grassy  Island. 

Atlanta,  Ga. — Paving. — Venable  Bros., 
Temple  Court,  at  $3.98,  for  wooden  block 
paving,  and  $2.65  for  granite  block,  for  im- 
provement of   Broad  St. 

Mattoon,  III. — Sewer. — Baum  Construction 
Co.,  Paris,  111.,  at  $1,419,  for  constructing 
sewer  In  alley. 

Summit,  III. — Sewer  System. — Federal  Im- 
provement Co..  The  Rookery,  at  $75,000,  for 
constructing  sewer  system  here  for  the  Corn 
Products  Mfg.   Co. 

Indianapolis,  Ind. — Road  Work. — Francis 
E.  I.ackey  for  cement  walks  and  curb  on 
Adams   St..   and  for  graveling  roadway. 

Indianapolis,  Ind. — Building  Work. — Heth- 
erington  &  Berner  for  iron  and  steel  work 
for  new  office  and  bank  building  at  Dela- 
ware and  Market  Sts. 

Kendallvllle,  Ind. —  Sewer. —  Moellerlng 
Construction  Co.,  Fort  Wayne,  Ind.,  at  $4,946 
for  sewer  here. 

Logansport,  Ind. — Gravel  Roads. — Daniel 
Mahoney.  at  $20,C50.  for  constructing  seven 
miles   of  gravel  roads. 

Portland,  Ind. — Road  Work. — Alban  Stro- 
ble.  at  $7,875.  for  D.  R.  Williamson  road, 
10,533  ft.  long;  Lowry  &  Mannix,  Fort  Re- 
covery, O.,  at  $3,500,  for  J.  W.  Williamson 
road.   1   mile  long. 

VIncennes,  Ind. — Gravel  Roads. — O.  W. 
Holmes,  Bicknell,  Ind.,  at  $9,300,  for  Martin 
Wampler  gravel  road;  Hugh  O'Donnell,  VIn- 
cennes, at  $4,427,  for  Fred  C.  Miller  gravel 
road. 

Elkhart,  Ind.— Bridge.— Elkhart  Iron  & 
Bridge  Co..  at  $12,477,  for  repairing  bridge 
in  this  city. 

Terre  Haute,  Ind. — Building.  —  Modem 
Construction  Co..  for  erecting  Elks'  Home. 
Muncie,  Ind. — Bridges.  —  Indiana  Bridge 
Co.,  Muncie,  at  $35,000,  for  constructing  two 
county  bridges,  one  over  Mississinewa  River 
at  Blacks  Mills,  the  other  over  White  River 
at  Yorktown. 

Jefferson  City,  Mo. — Steel  Bridge. — Canton 
Bridge  Co..  Canton,  O.,  at  $3,418,  for  new 
steel  bridge.  125  ft.  span,  over  the  Moreau 
for  the  county. 

Chillicothe,  Mo. — Paving. — James  E.  Meek. 
Chillicothe.  at  following  bid,  for  paving: 
Earth  excavation  19  cts.  per  cu.  yd.;  curb- 
ing, 29  cts.  per  lin.  ft.;  paving,  $1.24  per  sq. 
yd. 

Fargo,  N.  Dak. — Water  Mains.  Sewer  Con- 
nections.—C.  H.  Porritt.  at  $1.49  per  lin.  ft., 
for  putting  in  water  main  in  9th  ave.;  W. 
J.  Sheehan,  for  putting  in  sewer  and  water 
connections  on  N.  P.  ave..  west  of  Broad- 
\vay. 

Cape  May,  N.  J. — Jetty. — Seacoast  Con- 
struction Co..  New  York,  at  $614,000,  for 
constructing  jetty  at  Cold  Spring  Inlet,  Cape 
May,   for  U.   S.  Government. 

Dayton,  O. — Sewers. — Backus  Construction 
Co..  for  sanitar^•  sewers  on  Bierce  and  Ger- 
lough  aves. 

Lancaster,  O. — Masonry. — Hlne  Bros.,  at 
$4  50  per  perch  of  25  cu.  ft.,  for  construct- 
ing two  abutments  for  bridge  over  Hocking 
River. 

Chester,  Pa. — Bridge  Work. — J.  Howard 
Chetney,  at  $1,650.  for  repairing  inter-coun- 
ty  bridge  at  Chadds'   Ford. 

Dunmore,  Pa. — Sewer. — O'Boyle  Bros.,  for 
constructing  sewer  here. 

Danville,  Pa. — Buildings. — Mosier  &  Sum- 
mers. 1266  Seneca  St..  Buffalo.  N.  Y..  at 
$252,290.  for  constructing  state  hospital 
buildings  at  this  place. 

Hollidaysburg,  Pa. — Masonry. — C.  Dodson, 
for  masonry  work   for  county  bridge. 

McKeesport,  Pa.— Street  Work.— Henry 
Bolar  at  $2,695  for  improvement  of  Scott 
St. 

Washington,  Pa.— Road  Work.  —  N.  C. 
Hunter,  for  completing  contract  for  con- 
structing Water  Works  Road  for  County 
Commissioners. 

Fort  Worth,  Tex.— Bridge.— M.  S.  Haale. 
for  constructing  bridge  over  Rush  Creek  for 
county. 

Norfolk.  Va.— Sewers.— Duffy  &  Co.,  at 
$34,075,  for  lateral  sewer  system  In  7th 
ward,  to  include  1.000  lin.  ft.  10-ln  and 
•>i  000  lin.  ft.  8-in.  terra  cotta  pipe.  24.000 
fin  ft.  of  4-in.  terra  cotta  house  connec- 
tions. 50  manholes  and  35  flush  tanks. 

Toronto,  Ont. — Railroad.  Etc.  —  Public 
Works   Department   has   let   the   contract   of 
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tho  construction  of  a  rallioad  20  miles  In 
lenRth  from  the  Temlskaming  &  Northern 
Ontario  Ry.  through  Brycc  and  .lames 
Townships  to  the  Montreal  River  mining 
district.  Long  &  Twain,  of  Halleybury. 
Ont.  A.  &  K.  Akerlund,  also  of  Halleybury. 
have  secured  tlie  contract  for  the  construc- 
tion of  six  miles  of  road  from  Thornloe 
through  Cane  and  Barber  Townships  to  the 
Montreal  River,  and  David  Chambers,  of 
Charlton,  Ont.,  has  a  contract  for  the  build- 
ing of  a  winter  road  from  Charlton  to  the 
Earlton   and   Outlake   road. 


PROJECTED  WORK. 
Bridges. 

Items   Arranged   Alphabetically   by   States. 

Los  Angeles,  Cal.— Union  Iron  Works,  at 
about  S52.000,  was  reported  to  be  low  bidder 
Nov.  2.1.  for  new  Macy  St.  bridge  over  Ar- 
royo  de   los   Pesos. 

San  Francisco,  Cal.— City  Council  has  set 
aside  ?10,000  to  aid  the  state  In  building  an 
overhead  bridge  for  foot  passengers  from 
Market  St.   crossing  east  at  the  ferry. 

Atlanta,  Ga. — Georgia  Railway  &  Electric 
Co.  has  asked  permission  of  the  board  of 
county  commissioners  to  close  up  the  pres- 
ent bridge  over  the  Western  &  Atlantic  R. 
R.  at  the  Exposition  cotton  mills,  and  erect 
a  new  one  there. 

Boise,  Idaho.— A  petition  Is  being  circulat- 
ed asking  the  council  to  call  an  election  for 
the  purpose  of  voting  $7,500  in  bonds  for 
the  building  of  three  bridges,  one  on  7th  St. 
opposite  the  new  city  hall,  one  on  Kimball 
Ave  on  the  site  of  the  present  bridge  and 
one  on  9th  Ave.  at  the  crossing  of  Arthur 
St. 

Hazelton,  Ind.— Advices  from  this  place 
state  that  engineers  are  engaged  in  work 
preliminary  to  the  construction  of  the  bridge 
of  the  Chicago.  Indianapolis  &  Evansville 
across  White  River  at  Giro,  a  small  town 
near   the   line  of   Pike  and  Gibson   counties. 

Lexington,  Ky. — A  movement  is  being  agi- 
tated to  have  a  viaduct  built  across  the 
Louisville  &  Nashville  tracks  on  West  Main 
St  from  the  Cox  St.  hill  to  the  Cemetery 
gate  hill. 

Grand  Rapids,  Mich.— Plans  for  the  new 
foot  bridge  which  the  council  ordered  to  be 
placed  beneath  the  Grand  Trunk  R.  R. 
bridge  in  the  northern  part  of  the  city  are 
now  being  prepared  under  the  direction  of 
the  Board  of  Public  Works  and  the  work 
will  be  advertised  at  once. 

Kansas  City,  Mo.— Chicago.  Burlington  & 
Qulncy  R.  R..  according  to  advices  from 
this  city,  will  erect  a  new  bridge  over  the 
Missouri  River  either  beside  the  present 
structure  or  further  down  the  river  near 
Ptandolph.  Work,  however,  w^ill  probably 
not  be  begun  for  two  years. 

Kansas  City,  Mo.— The  franchise  granting 
the  Commercial  Improvement  Co.  permis- 
sion to  build  and  maintain  a  viaduct  on 
Main  St.  from  20th  to  23d  Sts.  has  been  ac- 
cepted by  that  company.  It  is  estimated 
that    the    structure   will    cost    $135,000. 

St.  Louis,  Mo.— Plans  to  bridge  and  tunnel 
Uie  Compton  Ave.  tract  between  Cardinal 
and  Grand  Aves.  have  been  submitted  to  the 
Municipal  Bridge  and  Terminal  Commission 
bv  the  Executive  Committee  of  the  Ter- 
niinal  R.  R.  Association  of  St.  Louis,  of 
which    W.    S.    McChesney,    Jr.,    is    President. 

Cincinnati,  0.— City  Engineer  Danenhower 
has  submitted  to  Board  of  Public  Service 
estimates  of  cost  of  reconstructing  and  re- 
pairing 8th  St.  viaduct.  Work  will  cost 
about   $106,000. 

Cleveland,  O.— A.  B.  Lea,  County  Engi- 
neer, County  Court  House,  has  plans  under 
way  for  the  construction  by  the  county  of 
concrete  bridge  over  the  Rocky  River  at 
the  village  of  Rocky  River.  The  bridge 
as  proposed  will  be  60  ft.  wide  and  will  be  be- 
tween 250  and  300  ft.  long,  and  will  cost 
about  $250,000.  Plans  have  also  been  corn- 
pleted  bv  the  Countv  Engineer  for  a  single 
span  45  ft.  long.  52  ft.  wide,  reinforced  con- 
crete bridge  to  be  erected  by  the  county 
over  Euclid  Creek  on  St.  Clair  Ave.  at  a 
cost  of  about  $10,000. 

Cleveland,  O. — William  J.  Carter,  City  En- 
gineer, has  reported  that  draw  span  of  Cen- 
tral viaduct  could  be  replaced  by  a  solid 
span  at  a   cost  of  $100,000. 

Portsmouth,  O.— Council  has  passed  or- 
dinance providing  $20,000  toward  construct- 
ing a  viaduct  under  the  Norfolk  &  Western 
Railway  Co.'s  tracks  and  the  Baltimore  & 
Ohio  South  Western  Railway  Co.'s  tracks  at 
Kendall  Ave. 

Portland,  Ore.— North-East  Side  Improve- 
ment Association,  M.  G.  Munly.  President, 
Is  advocating  an  Issue  of  bonds  for  the  con- 


struction of  a  suspension  bridge  across  the 
Willamette  River  at  some  point  north  of 
the  Steel  bridge.  The  bridge  would  cost 
$1,250,000. 

Reading,  Pa. — Elmer  H.  Beard,  City  En- 
gineer, has  completed  plans  for  bridge  over 
Lebanon  Valley  R.  R.  tracks  at  Tulpehoc- 
kcn  St.  Plans  oivll  for  concrete  structure 
with   80   ft.   span,    30   ft.   wide. 

West  Chester,  Pa. — County  Commissioners 
intend  to  make  repairs  to  a  number  of 
bridges  In  the  count.v  at  an  expense  of  sev- 
eral  thousand  dollers. 

Seattle,  Wash. — Plans  for  overhead  steel 
bridges  at  Ilolgate  and  Stacy  Sts.  to  be 
constructed  by  the  Columbia  &  Puget  Sound 
and  the  Northern  Pacific  Rys.  have  been 
submitted  to  the  Engineering  department  of 
the  city  in  order  that  the  necessary  ap- 
proaches may  be  worked  out.  Each  of  the 
structures  will  cost  about  $75,000.  H.  E. 
Stevens,  St.  Paul,  Minn.,  Is  Engineer  of 
Bridges,   N.    P.    Ry. 

Juneau,  Wis. — The  County  Board  of  Su- 
pervisors of  Jefferson  County  has  made  an 
appropriation  of  $7,000  to  build  a  new  bridge 
at  Hubbleton,   to  replace  the  old  one. 

Wheeling,  W.  Va. — City  Engineer  Cooke 
has  prepared  preliminary  plans  for  a  deck 
bridge  66  ft.  wide  to  be  erected  over  the 
creek  at  Market  St.  Estimated  cost  is 
$55,000,  of  which  two  traction  companies 
will  pay   $30,000. 

Railroads 
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Birmingham,  Ala. — Birmingham,  Missis- 
sippi &  Southwestern  Ry.  is  reported  to  be 
making  good  progress  with  the  prelimin- 
aries for  the  construction  of  its  road.  The 
company  was  chartered  with  capital  stock 
of  $5,000,000  to  construct  a  line  from  Bir- 
mingham, via  Hattiesburg  and  Waynesboro, 
Miss.,  to  Baton  Rouge,  La.,  with  a  branch 
from  Waynesboro  to  Pascagoula.  J.  J. 
Comer  and  A.  J.  Hackett.  Jackson,  Miss., 
are  interested. 

Bessemer,  Ala. — .Advices  from  this  place 
state  that  the  Atlanta,  Birmingham  &  At- 
lantic R.  R.  will  probably  purchase  the 
South  Georgia  &  West  Coast  Ry..  which 
operates  a  line  between  Adel,  Ga.,  and  Per- 
Ty,  Fla.,  and  will  extend  the  Tampa  North- 
ern Ry.  from  Dunnellon,  Fla.,  to  Perry  to 
a  connection  with  it.  The  project  also  In- 
cludes the  construction  of  a  connecting  link 
from  Adel  to  Tifton.  Alex.  Bonnyman,  At- 
lanta, Ga.,  is  Chief  Engineer  A.  B.  &  A. 
R.   R. 

Kensett,  Ark. — Missouri  &  North  Arkansas 
R.  R.,  W.  S.  Dawley.  Chief  Engineer,  St. 
Louis.  Mo.,  has  let  a  contract  for  650,000 
cu.  yds.  of  side  borrow  and  three  miles  of 
pile  trestle  on  28  miles  of  Its  extension  from 
this  place  to  Cotton  Plant,  Ark.  Contrac- 
tor's   name    not   stated. 

Oakland,  Cal. — E.  A.  Heron.  Oakland. 
President  of  San  Francisco,  Oakland  &  San 
Jose  Ry.,  has  applied  to  the  Board  of  Su- 
pervisors for  a  franchise  for  the  construc- 
tion of  a  railroad  from  near  the  Southern 
Pacific  station  at  Melrose  to  the  lower  end 
of  High    St. 

San  Diego,  Cal. — It  is  expected  that  the 
Rendie-Fraser  Construction  Co.  will  have 
completed  by  Dec.  15,  the  first  4.000  ft.  of 
roadbed  for  the  San  Diego  &  Arizona  R.  R. 
This  is  the  first  construction  contract  for 
the  railroad  which  is  to  connect  this  city 
and    Yuma.    Ariz. 

Sandpoint,  Idaho. — The  Portland  &  Seat- 
tle R.  R.,  a  Northern  Pacific  project,  accord- 
ing to  reports  from  Spokane,  Wash.,  is  to 
be  extended  69  miles  from  that  city  to 
Sandpoint.  where  the  terminus  of  the  line 
will    be    built   and    the    shops   established. 

Baltimore.  Md. — Mr.  Walter  B.  Brooks. 
Jr..  President  of  the  Canton  Co.,  has  an- 
nounced that  his  company  will  begin  at 
iirue  the  completion  of  the  railrcad  pro- 
jected across  the  property -of  the  company 
in  and  adjacent  to  Canton,  comprising  In  all 
about    1.500   acres. 

St.  Louis,  Mo. — Terminal  Railroad  Asso- 
ciation of  .St.  Louis  will  commence  work 
shortlv.  it  is  stated,  in  the  enlargement  of 
Its  terminals  in  this  city.  The  expenditure 
of  at  least  $4,000,000  In  improvements  in  the 
next  few  months  is  contemplated.  W.  S. 
McChesney,  Jr.,  St.  Louis,  is  President  and 
General   Manager. 

Pilot  Rock,  Ore.— Oregon  R  R.  &  Navi- 
gation Co..  G.  W.  Boschke,  Chief  Engineer, 
Portland,  Ore.,  is  .said  to  be  considering  ex- 
tending the  Umatilla  Central  many  miles 
along   the    farming   district   up   Birch    Creek. 

Bellalre,  O. — Pennsylvania  R.  R.,  is  said 
to  be  planning  the  construction  next  year 
of  a  second  track  on  the  Cleveland  &  Pitts- 
burg Division   of  the   Pan  Handle   from   Bel- 


lalre to  Mingo  Junction,  O.,  and  the  con- 
Htruition  of  a  large  freight  yard  at  New 
Cumberland  Junction,  W.  Va.  Thos.  Rodd, 
Pittsburg,   Pa.,   is   Chief  Engineer. 

Youngstown,  O. — Baltimore  &  Ohio  R.  R, 
Is  to  commence  work  next  spring  on  the 
construction  of  its  freight  terminal  In  this 
city.  Work  Includes  extension  of  retaining 
wall,  erection  of  two  large  freight  houses 
and  laying  of  40  additional  tracks.  A.  M. 
Kinsman.  Baltimore.  Md.,  Is  Engineer  of 
Construction,   B.  &   O.   R.  R. 

Honesdale,  Pa. — Delaware  &  Eastern  R. 
R.,  O.  F.  Wagonhurst,  Chief  Engineer. 
DownsvlUe,  N.  Y.,  is  having  surveys  made 
for  its  line  between  Equimunk  and  Hones- 
dale.  The  line  will  cross  Wayne  County, 
touching  at  Ariel  and  going  by  way  of  aios- 
cow  to  Wllkesbarre.  It  is  expected  that 
grading  work  will   be  commenced  soon. 

Chattanooga,  Tenn. —  Alabama  Great 
Southern  R.  R.  will  award  contracts  shortly 
for  the  construction  of  two  miles  of  double 
track  main  line,  paralleling  the  present  track 
of  the  Belt  railway  from  the  new  line  of 
the  Stevenson  extension  of  the  Southern 
Ry.  to  Hooke  St.  The  present  track  of  the 
Belt  railway  will  also  be  straightened.  J. 
H.  Nelson,  Chattanooga,  Tenn.,  is  Superin- 
tendent of  Terminals. 

Balllnger,  Tex. — Ballinger  &  Abilene  R 
R.  Co.  has  applied  for  a  charter  and  pro- 
poses to  construct  a  line  53  miles  long  be- 
tween Ballinger  &  Abilene.  According  to 
advices  from  this  city  It  was  hoped  to 
commence  construction  work  by  Dec.  15. 
The  officers  of  the  company  are:  C.  A 
Doose,  President;  John  I.  Gulon,  First  Vice 
President;  J.  W.  Powell,  Second  Vice  Pres- 
ident; Tom  Ward,  Third  Vice  President; 
Jack  McGregor,  Secretary;  Jo  Wilmeth. 
Treasurer;  W.  J.  McDaniel,  Chief  Engineer; 
C.    O.    Harris,   General   Attorney. 

San  Antonio,  Tex. — Advices  from  this 
place  state  that  the  Nueces  Valley  Rio 
Grande  &  Mexico  R.  R.  has  been  reorgan- 
ized, and  that  the  work  of  construction  Is 
to  be  begun  soon.  The  road  is  to  be 
built  from  a  point  north  of  CotuUa  to  Car- 
rizo  Springs.  Some  of  the  grading  was 
done  by  the  old  company.  The  new  officers 
of  the  company  are:  Asher  Richardson, 
Oak  Grove,  President;  T.  Bivins,  Pearsall. 
Vice  President:  Frank  Fanning,  San  An- 
tonio, Second  Vice  President;  S.  D.  Cham- 
berlain. San  Antonio,  Third  Vice  President 
and  General  Manager;  Felix  Shaw,  San  An- 
tonio, Treasurer;  T.  E.  George,  San  An- 
tonio,   Secretary. 

Spokane,  Wash. — Northern  Pacific  Ry.  has 
made  proposition  to  City  Council  by  which 
it  proposes  to  elevate  its  tracks  through  the 
city  at  a  cost  of  $2,000,000.  T.  H.  Croswell, 
Spokane,    is    Principal   Assistant   Engineer. 

Olympia,  Wash. — Northern  Pacific  Ry.  has 
filed  notice  with  Secretary  of  State  of  its 
intention  to  extend  its  Moclips  branch  10 
miles  on  the  Quinault  Reserve.  T.  H.  Cros- 
well. Spokane,  Wash.,  is  Principal  Assistant 
Engineer. 

Tacoma,  Wash. — Dibble  &  Hawthorne. 
Contractors,  have  commenced  grading  at 
this  city  on  the  Union  Pacific  Main  line  ex- 
tension from  Portland  to  Tacoma,  and  it  is 
announced  that  the  contractors  will  have  40 
miles  of  the  road  completed,  so  far  as  grad- 
ing, bridge  building  and  making  ready  for 
the  ties  and  steel  is  concerned,  within  one 
year.  This  40  miles  of  grading  will  reach 
from  Tacoma  to  within  a  mile  and  a  quar- 
ter   of    Centralia. 

Madison,  Wis. — The  "Wisconsin  State  Rail- 
road Commission  has  granted  the  Lake  Su- 
perior &  Southern  Ry.  permission  to  issue 
5  per  cent  fifty-year  bonds  to  the  extent  of 
$9,000,000  face  value.  The  company  pro- 
poses to  build  a  line  from  Huron,  Mich.,  to 
Champion,    Mich. 

Wheeling,  W.  Va.— Wabash  R  R  is  said 
to  be  considering  plans  for  double  tracking 
its  Wheeling  &  Lake  Erie  branch. 

Cheyenne,  Wyo. — The  Wyoming  Short 
Line  Ry.  Company  has  filed  articles  of  In- 
corporation. Its  capital  stock  is  $2,500,000 
and  it  proposes  to  build  a  line  of  railway 
50  miles  in  length,  starting  at  Wiley  and 
extending  to  the  eastern  edge  of  the  Yel- 
lowstone National  Park.  The  company  is 
financed  by  the  Big  Horn  Development 
Company,  which  is  constructing  the  Ore- 
gon basin  irrigation  works,  in  the  Big 
Horn    basin. 

Vancouver,  B.  C. — .\dvices  from  this  city 
state  that  by  next  midsummer  all  the  con- 
tracts would  be  awarded  for  the  construc- 
tion of  the  Grand  Trunk  Pacific  Ry.  from 
Edmonton  to  the  Pacific  seaboard  at  Prince 
Rupert.  Tenders  have  just  been  called  for 
at.  Montreal  for  the  construction  of  the 
first  120  miles  of  the  line  west  of  Edmonton. 
Tenders  will  close  for  this  section  on  Dec. 
23,  and  immediately  after  that  there  will 
be  awarded  contracts  for  125  more  miles  of 
line,   which  will  dispose  of  the  part  west  as 
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far  as  the  summit  of  the  Yellowhead  Pass. 
After  that  tenders  will  be  called  for  con- 
struction, section  by  section,  as  far  as  the 
Coast,  a  distance  of  400  miles,  and  if  pres- 
ent plans  are  carried  out  all  should  be  un- 
der  contract    by   July. 


Electric  Railways. 

Items   Arranged   Alphabetically   by   States. 

Quincy,  Cal. — Citizens  of  this  place  have 
subscribed  $13,000  toward  the  construction 
of  an  electric  or  steam  railway  between 
this  place  and  the  Hartwell  Ranch,  3V4 
miles  distant,  on  the  Western  Pacific  Ry.  It 
is  estimated  that  the  grading  will  cost 
about  $12,000  and  the  track  about  $18,000, 
the  total  cost  being  about  $30,000  for  grad- 
ing and  track,  including  bridges  and  cul- 
verts, but  not  the  right  of  way  or  the 
necessary  buildings. 

Denver,  Colo. — Thomas  B.  Doan,  Assistant 
Manager  of  the  Denver  Union  Water  Co. 
has  organized  a  company  to  acquire  the 
Denver.  Lakewood  &  Golden  Ry.  The  or- 
ganization contemplates  a  $750,000  bond  is- 
sue. Of  this  amount  about  $400,000  will  be 
necessary  for  the  purchase  of  the  property 
and  terminals  of  the  Denver,  Lakewood  & 
Golden.  About  $,i0,000  more  will  be  used  to 
extend  the  trolley  line  from  the  city  limits 
to  Golden.  In  addition  two  other  branch 
lines  may  be  constructed  and  ultimately 
the   road   extended  to  Colorado  Springs. 

Gillespie,  III. — Construction  of  an  electric 
railway  from  this  place  to  some  mines 
nearby  is   contemplated. 

Boise,  Idaho. — A  company  to  be  known 
as  the  Idaho  &  Nevada  Southern  Ry.  Co. 
Is  to  be  incorporated,  and  proposes  the  con- 
struction of  an  electric  railway  from  Jer- 
ome to  Wells,  Nev. ,  a  distance  of  127 
miles.  Surveys  for  the  road  have  been 
completed  between  the  two  terminal  points. 
The  company  is  to  have  a  capital  stock  of 
$500,000,  and  the  parties  back  of  the  project 
are  interested  in  large  irrigation  projects 
near  Twin  Falls.  The  officers  of  the  com- 
pany are:  H.  L.  HoUister,  Chicago,  111., 
President;  I.  B.  Perrine,  Vice  President;  R. 
M.   McCoUum,    Secretary  and   Treasurer. 

Decatur,  Ind. — Necessary  capital  is  stated 
to  have  been  secured  to  assure  extension 
of  Fort  Wayne  &  Springfield  Ry..  from  De- 
catur to  Boone,  12  miles.  Estimated  cost 
of  extension  is  $200,000.  W.  H.  Fleddeya- 
hann,    Decatur,    is    President. 

Frankport,  Ind. — Practically  all  of  the 
right  of  way  for  the  Frankfort,  Delphi  & 
Northern  Interurban  has  been  secured  and 
some  work  has  been  done  on  grading  the 
line  between  Frankfort  and  Rossville.  The 
company  has  been  reorganized,  the  officers 
now  being  as  follows:  Abe  Straus,  Chi- 
cago, 111.,  President:  W.  H.  Cohee,  Frank- 
fort, Ind.,  Vice  President  and  General  Man- 
ager; W.  H.  Cohee,  Frankfort,  Ind.,  Treas- 
urer; Charles  E.  Hyman,  Chicago.  Secre- 
tary. 

Muncle,  Ind. — Logansport  &  Muncie  Trac- 
tion Co.,  A.  M.  Jenkins,  Chief  Engineer, 
will  soon  ask  bids  for  construction  of  an 
electric  railway  between  this  city  and  Log- 
ansport. 

lola,  Kan. — Surveys  have  been  completed 
and  necessary  right  of  way  secured  for  the 
Kansas  Southern  Electric  Ry.  and  a  press 
report  from  this  place  quotes  F.  V.  Crouch. 
President,  as  stating  that  actual  construc- 
tion work  would  be  started  in  the  spring. 

Ardmore,  Okla. — Preliminar>'  surveys  are 
to  be  started  at  once  for  the  projected  elec- 
tric railway,  franchise  for  which  is  con- 
trolled by  Donald  Fitzgerald,  New  York 
City. 

Portland,  Ore. — Portland,  Eugene  &  East- 
ern Ry.  Co.,  with  capital  stock  of  $1,000,000. 
has  been  incorporated  and  proposes  to  build 
an  electric  road  from  Portland  to  Salem, 
Eugene.  Taquina,  PrineviUe  and  Ontario, 
with  "branches  to  numerous  towns.  The 
total  mileage  contemplated  is  in  excess  of 
800  miles.  It  is  proposed  to  develop  from 
the  Mackenzie,  the  Santiam  and  the  Des- 
chutes Rivers  and  streams  in  central  Oregon 
the  power  necessary  for  operating  the  sys- 
tem planned.  John  McNarv.  Salem.  Ore.. 
A.  Welch,  E,  M.  Hall,  J.  O.  Story  and  J.  C. 
Bracher.  the  last  two  said  to  be  from  Chi- 
cago. 111.,  are  among  the  incorporators. 
Franchises  have  been  secured  in  Albany  and 
Salem  by  A.   Welch. 

Enterprise,  Ore. — Citizens  of  this  place  are 
organizing  a  company  to  build  an  electric 
railway  to  the  proposed  electric  line  from 
Walla  Walla. 

Emaus,  Pa. — AUentown  &  Reading  Trac- 
tion Co.  has  been  petitioned  by  citizens  of 
this    place    to   extend    its    lines    into    Emaus. 

Johnstown,  Pa. — Johnstown  Passenger  Ry. 
Co..  Evan  M.  du  Pont.  Superintendent,  pro- 
poses to  build  several  miles  of  new  track 
here  and  two  new  bridges. 


Charleston.  S.  C. — Charleston  &  Summer- 
ville  Electric  R.  R.  Co.  has  been  recognized 
and  it  is  now  said  that  the  road  will  be 
completed.  The  route  of  the  road  between 
Charleston  and  Summervllle  has  been  grad- 
ed with  the  exception  of  a  few  miles  and 
already  arrangements  have  been  made  for 
the  prosecution  of  this  short  span.  George 
Tupper.  Summervllle.   S.  C.  is  interested. 

Greenville,  S.  0. — Surveys  are  now  under 
way  for  proposed  line  of  Greenville  Inter- 
urban Co.  from  this  place  to  Spartansburg, 
and  necessary  arrangements  for  financing 
the  construction  are  said  to  have  been 
made.  John  C.  Carey  is  President  and  C. 
C.  Good  is  Secretary.  R.  L.  Scott  of  the 
engineering  firm  of  Lockwood,  Green  &  Co., 
93  Federal  St.,  Boston,  Mass.,  is  also  in- 
terested. 

Verblen,  S.  Dak. — Company  has  been  or- 
ganized here  by  E.  A.  Movins  and  J.  H. 
Movins  of  Lidgerwood,  N.  Dak.,  and  B.  P. 
Hammerstad,  Aaron  Anderson,  Ole  P.  Ayre, 
J.  B.  Holsey,  H.  J.  Hanson,  P.  L,  Peterson 
and  George  F.  Anderson  for  the  construction 
of  an  electric  railway  between  this  place 
and  Lidgerwood.  Press  reports  state  that 
arrangements  are  to  be  made  at  once  to 
secure  an  engineer  to  make  surveys  and 
estimates  of  cost. 

Covington,  Tenn. — Rights  of  way  are  be- 
ing secured  here  for  the  Memphis.  Coving- 
ton &  Northern  R.  R.  It  is  understood  that 
this  road,  the  Clarksdale,  Covington  &  Col- 
liersville  Interurban  Ry.  and  the  Lake  View 
Traction    Co.    will    be    consolidated.  The 

charter  of  these  companies  gives  them  the 
right  to  operate  with  any  motive  power  ex- 
cept steam  or  animal.  W.  E.  Willett.  Mem- 
phis, Tenr.,  is  General  Manager,  Lake  View 
Traction   Co. 

Austin,  Tex. — Committee,  A.  J.  Eilers. 
Chairman,  has  been  appointed  to  solicit 
funds  to  build  an  interurban  from  Austin 
to  Lockhart  to  connect  there  with  the  Katy 
and   San  Antonio  &  Aransas  I^ss. 

Sherman,  Tex. — Financial  arrangements 
are  stated  to  have  been  completed  so  that 
construction  work  can  be  started  shortly  on 
the  Gainesville-Whitesboro-Sherman  Inter- 
urban, of  which  John  King,  Gainesville, 
Tex.,    is  General  Manager. 

New  Westminster,  B.  C. — According  to  ad- 
vices from  this  place  the  British  Columbian 
Electric  Ry.  Co.,  will  at  once  let  contracts 
for  grading  and  construction  work  on  the 
New  Westminster-Chilliwack  tram  line.  The 
line  when  completed  will  be  62^A  miles  long, 
and  will  tap  New  Westminster,  Delta,  Sur- 
rey. Langley.  Matsqui  and  Chilliwack.  W. 
H.  Keary.  New  Westminster,  is  a  Director, 
and   R.   H.   Sperling  is  General  Manager. 

Electric  and  Gas  Plants. 

Items   Arranged   Alphabetically   by   States. 

Fairfield,  Cal. — B.  D.  Lehe,  Dixon.  Cal., 
proposes  to  build  power  line  up  Suisun  Val- 
ley from  substation  near  Cordelis  to  supply 
electricity. 

Holllster,  Cal.— The  Hollister  Light  & 
Power  Co.  is  planning  to  enlarge  its  elec- 
tric   light    plant. 

Long  Beach,  Cal. — The  Edison  Electric 
Light  Co.  will  expend  about  $100,000  for  a 
new   plant  at   Long  Beach. 

Oakland,  Cal. — The  Western  Power  Co.  Is 
preparing  to  erect  a  large  plant  in  East 
Oakland. 

Des  Moines,  la. — Recently  reorganized 
Central  Heat  &  Power  Co.  will  shortly  be- 
gin work  on  construction  of  a  central  heat- 
ing plant.  W.  H.  Schott,  Chica.go,  111.,  Is 
interested. 

Ida  Grove,  la. — Ida  Grove  Electric  Co., 
recently  granted  15  year  franchise  for  ligiit- 
ing  and  heating,  will  improve  its  plant. 

Pella,  la. — W.  H.  Fowler  and  H.  J.  Rhyns- 
burger  have  purchased  the  electric  light 
plant. 

East  Moline,  III. — Harry  D.  Swartz,  Man- 
ager of  the  Central  Union  Telephone  Co., 
and  Chas.  E.  Knorr,  representing  Electric 
&  Gas  Heating  &  Lighting  Co.,  have  asked 
for  a  20  year  franchise  to  furnish  street 
lights    for   the   city. 

Midway,  Ky. — Franchise  for  establishing 
and  maintaining  an  electric  lighting  and 
power  system  in  this  city  has  been  pur- 
chased  by    the  A'ersailles   Electric    Light  Co. 

Escanaba.  Mich. — Common  Council  has 
accepted  the  contract  proposed  by  the  Es- 
canaba Electric  Pulp  &  Power  Co.  to  fur- 
nish power  for  the  operation  of  the  munici- 
pal lighting  plant  for  a  period  of  ten  years. 

Pender,  Neb. — M.  M.  Neumann  proposes 
to  put  in  electric  plant  here  if  he  can  se- 
cure  15    year  franchise. 

Cambridge,  O. — Cambridge  Power,  Light 
&  Traction  Co.  is  to  increase  its  power 
plant   equipment. 


Cedarvllle,  O.— The  Cedarville  Light  & 
Power  Co.  has  been  Incorporated.  L.  H. 
Sullcnberger,  B.  F.  Slegler  and  O.  L.  Smith 
are   interested. 

Cuyahoga  Falls,  O. — Falls  Rivet  &  Ma- 
chine Co..  Edwin  Seedhouse,  Manager,  ac- 
cording to  reports,  proposes  to  erect  small 
power  plant. 

Pltcairn,  Pa. — Borough  Council  has  auth- 
orized issue  of  $15,000  electric  light,  street 
Improvement  and   sewer  bonds. 

Mitchell,  S.  Dak.— Local  parties  have  been 
granted  20  year  franchise  and  will  take 
over  the  holdings  of  Mitchell  Gas  Co.  and 
will   erect  an   electric  plant. 

Limestone,  Tenn.— Installation  of  electric 
light  plant  here  is  contemplated  by  W.  N. 
Mitchell. 

McKlnney,  Tex.— City  has  voted  to  Issue 
$26,000  of  bonds,  part  of  which  will  go  for 
extending  electric  light  system. 

Salt  Lake  City,  Utah.— Mayor  Bransford 
has  receved  a  proposition  from  the  Utah 
Light  &  Railway  Co.  to  Install  1,000  arc 
lights  at  a  cost  of  $60  per  light  per  year, 
bringing  the  cost  annually  to  $60,000.  The 
present  arrangement  with  the  Utah  Light 
&  Railway  Co.  is  for  BSS  lamps  at  a  cost  of 
$42,336    per   year. 

Richmond,  Va,— The  Richmond  Light, 
Heat  &  Power  Co.  has  made  a  proposition 
to  purchase  the  municipal  light  and  power 
plant. 


Sewers. 

Items   Arranged   Alphabetically   by   States. 

Des  Moines,  la. — George  Dobson,  City  En- 
gineer, has  submitted  to  City  Council  tenta- 
tive plan  for  combining  all  city  sewers  into 
a  large  trunk  sewer  with  an  outlet  into  the 
Des  Moines  River  two  miles  south  of  the 
forks  of  the  Raccoon  and  Des  Moines  Riv- 
ers.    Cost  of  work  would  be  about  $75,000. 

Paris,  III. — Property  owners  on  north  side 
of  city  are  petitioning  Board  Local  Improve- 
ments to  establish  new  sanitary  sewer  dis- 
trict  in   that   section. 

Muncle,  Ind.— Board  of  Works  has  ap- 
proved plans  of  City  Engineer  Potter  for 
sewer  in  the  west  end,  leading  down  Jack- 
son St.  from  Kilgore  Ave.  and  terminating 
at  south  bridge  abutment. 

Joplln,  Mo. — Council  has  passed  ordinance 
calling  for  an  election  to  vote  on  issuing 
$96,000  of  bonds  for  building  storm  and  sani- 
tary  sewers. 

Kansas    City,    Mo. — Board    Public    Works, 

Everett  Elliott.  Secretary,  has  practically 
decided  to  employ  an  expert  sanitary  engi- 
neer to  make  a  detailed  plan  for  a  com- 
plete sewer  system  for  the  citv.  The  Board 
Is  also  considering  the  advisability  of  creat- 
ing a  sewer  department  with  engineers  de- 
tailed from  the  city  engineer's  office  to  con- 
struct all  new  sewers  after  the  plans  fur- 
nished  by   the  expert. 

Springfield,  O. — City  Council  has  passed 
ordmance  for  construction  of  system  of  8-In. 
connecting  drains  In  Mechanic  and  other 
streets. 

El  Reno,  Okla. — City  Engineer  has  pre- 
pared plans  and  specifications  for  sewer  ex- 
tensions and  bids  for  the  work  will  be  asked 
shortly. 

Butler,  Pa.— State  Health  Department  has 
Issued  permit  to  this  Borough  requiring  It 
to  arrange  for  disposal  works,  sewage  now 
being  discharged  into  river. 

Bedford,  Pa. — State  Health  Department 
has  granted  this  place  permit  to  extend  its 
sewers  but  requires  that  surveys  be  made 
for    complete    system. 

Canonsburg,  Pa. — Council  has  asked  per- 
mit from  State  Health  Board  to  allow  South 
Canonsburg  to  have  outlet  for  its  sewers 
into  Chartiers  Creek. 

Chartlers,  Pa. — This  Township  has  been 
granted  leave  to  discharge  sewers  into 
Chartiers  Creek.  Matter  of  sewage  dis- 
posal, however,  must  be  taken  up. 

Erie,  Pa. — Plans  are  being  made  for  In- 
tercepting sewer  for   19th   St. 

Harrlsburg,  Pa. — Council  has  approved  or- 
dinances for  construction  of  three  sewers. 

Kutztown,  Pa. — State  Health  Department 
has  advised  this  Borough  that  It  must  pro- 
vide itself  with  a  method  of  disposing  of 
its  sewage,  on  account  of  the  danger  of 
contaminating  the  water  supply  of  Read- 
ing. 

Lancaster,  Pa. — Bids  are  to  be  asked  early 
next   year   for   constructing  new    sewers. 

Scalp  Level,  Pa. — This  Borough  has  been 
granted  leave  to  build  sewers  to  temporarily 
empty    into    a    mine    run. 

Taylor,  Pa. — Borough  is  to  Improve  Its 
sewer  outlets. 
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Wllkesbarre,  Pa. — Sewers  arc  to  be  con- 
structed   In   Cedar   St. 

Cameron,  Tex. — Surveys  .imi  estimates 
are  being  made  for  sewer  system  for  this 
city.  Bond  Issue  for  construction  will  be 
voted    on. 


Water  Supply. 

Items   Arranged   Alphabetically   by   States. 


El  Dorado,  Ark. —  Improvement  District 
No.  1,  R.  N.  Garnett,  Chairman,  will  ex- 
pend $35,000  for  Improving  water  works. 
M.   P.  Jackson  is  Engineer. 

Johnstown,  Colo. — A  $20,000  bond  Issue  for 
Instiilllng  water  works  has   been   voted. 

Camaguey,  Cuba. — Henry  A.  Young,  Jefa- 
tura  de  Obras  Publicas,  Camaguey,  Engi- 
neer In  Charge  of  Water  Works,  advi.ses  us 
that  the  Director  General  of  Public  Works 
of  Cuba,  has  definitely  decided  that  the 
pumping  plant  for  the  new  $800,000  water 
works  for  this  city  shall  be  a  steam  plant 
using  wood  for  fuel.  Two  units  of  about 
150  HP.  capacity,  pumping  1,075  gallons  per 
minute  against  a  head  of  365  ft.  will  be  re- 
quired. Compound  engines  with  condensers, 
and  water  tube  boilers  will  probably  be 
used. 

Palmetto,  Fla. — This  place  has  voted  to 
issue  $10,000  of  water  works  bonds. 

Twin  Falls,  Idaho. — Twin  Falls  Salmon 
River  Irrigation  Co.  has  applied  for  incor- 
poration and  proposes  to  reclaim  190.000 
acres  of  land  in  Southern  Idaho;  the  com- 
pany is  to  have  capital  stock  ot  $500,000. 
The  project  includes  the  taking  of  water 
from  Salmon  River,  the  construction  of  a 
dam,  and  the  boring  of  a  tunnel  3.000  ft. 
long.  About  $2,500,000  will  be  e.xpended  it 
is  stated.  Those  interested  are  I.  B.  Per- 
rlne,  H.  L.  Holllster,  Chicago,  111.,  Robert 
McCuUom,  C.  B.  Hurtt  and  George  Sprague. 
Strawberry  Point,  la. — Town  Council  pro- 
poses to  secure  auxiliary  engine  for  water 
works. 

Rockton,  III. — Water  works  to  cost  about 
$17,000  are  proposed  for  this  place. 

Elkhart,  Ind. — Plans  for  water  works 
here  are  being  prepared. 

Hancock,  Md. — Plans  for  water  works,  to 
Include  reservoir,  for  this  place,  have  been 
prepared  by  Arthur  Giesler,  Engineer,  Day- 
ton,  O. 

Grand  Rapids,  Mich. — A  $150,000  bond  is- 
sue mav  be  voted  on  at  next  city  election 
for  purchase  of  new  12,000,000  gallon  pump 
and  for  general  repairs  to  water  works  sys- 
tem. 

Manlstique,  Mich.— Board  Public  Works 
has  voted  to  install  additional  pump  at  city 
water  works   station. 

VIcksburg,  Miss. — Village  of  Speeds  Addi- 
tion  voted  Dec.   2   to  install  water  works. 

St.  Louis,  Mo. — Water  Department  will 
shortly  take  up  matter  of  installing  high 
pressure  fire  system  in  business  section  of 
cltv.  Cost  will  be  between  $1,500,000  and 
$2,000,000. 

Benson,  Neb. — A  $9,000  bond  issue  has 
been  voted  for  improvement  of  city  water 
works. 

Verona,  N.  J. — Borough  Council  has  rec- 
ommended expenditure  of  $55,000  for  estab- 
lishing water   works. 

Syracuse,  N.  Y. — Bids  are  to  be  asked 
shortly  for  furnishing  city  with  20,000  tons 
of  30-in.  iron  pipe,  which  is  to  be  used  next 
vear  in  the  construction  of  the  second  con- 
duit line  from  Skaneateles  Lake  to  this  city 
to  provide  for  an  auxiliarly  water  supply. 
Henry  C.   Allen  is  City  Engineer, 

Lockport,  N.  Y. — City  has  accepted  the 
water  franchise  granted  by  the  Common 
Council  of  North  Tonawanda  permitting 
Lockport  to  lay  water  mains  in  certain 
streets   in   that   city. 

East  Liverpool,  O. — Council  has  adopted 
ordinance  granting  franchise  to  Crystal 
Springs   W'ater    Co. 

Lebanon,  Pa. — Council  has  passed  ordi- 
nance appropriating  $3,000  for  survey  of 
Fishing   Creek   water   supply. 

Pittsburg,  Pa. — This  city,  according  to 
press  reports,  is  to  secure  expert  to  assist 
In  proceedings  for  the  purchase  of  the  plant 
ot  the  Monongahela  Water  Co.  George  H. 
Benzenberg,  Milwaukee.  Wis.,  has  been  en- 
gaged as  chief  expert  at  $100  per  day.  A. 
B.   Shepherd   is  Director  of  Public  Works. 

Fairchance,  Pa. — City  has  voted  to  issue 
320,000  of  bonds  for  water  works. 

Pittsburg,    Pa. — I.   N.    De   Noon,    Pittsburg, 
has  asked  charter  for  the  Rlsco  Water  Co. 
of  Crescent    Township.   Allegheny   County. 
Progress.    Pa. — Pro^-ress     Water     Co.     has 


been     chartered.       B.     F.     Ober,    Harrisburg, 
Pa.,   is  Treasurer. 

York,  P», — York  Water  Co.  Is  seeking 
state    approval    of   an    increase    of   stock    of 

$1,600,000. 

Columbia,  S.  C. — Council  Water  W^orks 
Conirnlsslon  jiroposes  to  e-xpend  $12,000  to 
lay  double  8-ln.  main  along  Main  St.  Plans 
have  been  completed  by  City  Engineer  Chls- 
holm. 

Dallas,  Tex.— City  has  voted  $30,000  of 
watir    works    and    sewer    bonds. 

McKlnney,  Tex. — A  bond  Issue  of  $26,000 
for  providing  a  city  park  and  extending  the 
water  works  and  electric  light  system  has 
been   voted. 

Corliss,  Wis. — Establishment  here  of  com- 
bined water  works  plant  and  electric  light 
system    is    under    consideration. 

Cheyenne,  Wyo. — A  $160,000  bond  issue  for 
water  works   improvements  has  been   voted. 

New  Westminster,  B.  C. — A  new  reservoir 
to  cost  about  $25,000  is  to  be  constructed  for 
this    city. 


INDUSTRIAL  NOTES 

Allis-Chalmers  Co.  of  Milwaukee  has  been 
awarded  the  gold  medal  for  electric  genera- 
tors and  motors,  issued  by  the  authorities 
of  the  Jamestown  Exposition,  as  determined 
by  a  jury  of  well  known  technical  experts 
representing  leading  electrical  interests  of 
the  country.  A  second  gold  medal  has  also 
been  granted  for  the'  good  judgment  and 
taste  shown  in  the  design  and  erection  of 
the  exhibit,  which  has  been  one  of  the  most 
attractive  features  of  "Machinery  Hall." 
Gold  medals  have  previously  been  taken  by 
electrical  apparatus  of  this  company's  build 
at  the  Louisiana  Purchase  Exposition,  Paris 
Exposition,  and  other  exhibitions  where 
there   was   international   competition. 

The  Blanc  Stainless  Cement  Co.  has  re- 
cently placed  in  operation  in  AUentown,  Pa., 
a  plant  for  the  manufacture  of  its  product. 
The  cement,  which  is  the  result  of  a  num- 
ber of  years  of  stud'-  and  experimenting  by 
Mr.  J.  Maxwell  Carrere,  Treasurer  and  Gen- 
eral Manager  of  the  company,  is  said  to 
have  as  much  strength  as  Portland  cement 
and  to  be  Immaculate  in  color.  The  plant 
is   electrically   operated   throughout. 

The  Expanded  Metal  &  Corrugated  Bar 
Co.'s  product,  the  Johnson  corrugated  bar. 
has  been  awarded  the  gold  medal  by  the 
Jury  of  Awards  of  the  Jamestown  Exposi- 
tion. This  is  the  fourth  gold  medal  that 
the  corrugated  bar  has  been  awarded,  the 
last  one  having  been  given  at  the  Interna- 
tional Exhibition  at  New  Zealand. 

The  Alpha  Portland  Cement  Co.  of  Eas- 
ton.  Pa.,  has  voted  to  increase  the  capital 
stock  of  the  company  from  $2,000,000  to  $6.- 
000.000.  The  increased  stock  will  be  held  in 
the  treasury  to  be  used  in  the  business  as 
required. 

The  Cement  Products  Exhibition,  Co., 
which  is  to  hold  its  first  annual  cement 
show  at  the  Coliseum  in  Chicago.  111.,  on 
Dec.  17-21,  has  announced  that  the  North- 
western Cement  Products  Association  will 
hold  its  annual  convention  in  Chicago  on 
Dec.  IS  and  19.  Meetings  of  this  Associa- 
tion will  take  place  in  the  second  floor  ot 
the  Coliseum  Annex  and  will  be  in  charge 
of  the  officers  of  that  Association.  The  of- 
ficers ot  the  Northwestern  Cement  Prod- 
ucts Association  are  as  follows:  President. 
Lee  Stover,  Watertown,  S.  D.:  Vice-Presi- 
dent, O.  U.  Miracle,  Minneapolis;  Vice- 
President.  Wm.  Simpson.  Mandan,  N.  D. ; 
Vice-President.  C.  A.  P.  Turner.  Minne- 
apolis: Vice-President.  A.  H.  Laughlin,  Lis- 
bon, N.  D. :  Vice-President,  .John  Wunder. 
Minneapolis;  Secretary,  M.  T.  Roche.  St. 
Paul;    Treasurer,    J.    M.    Hazen,    Minneapolis. 
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RAILWAY  WORK. 

The  J.  H.  Reynolds  Construction  Com- 
pany, successors  to  J.  H.  Reynolds,  have  se- 
cured the  contract  tor  150  miles  of  work  In 
northern  Ontario  and  Quebec,  Canada,  and 
will  be  ready  to  let  the  work  soon  after  De- 
cember 1st,  1907.  The  work  consists  ot 
grading  (earth  and  rock,  principally  earth), 
mostly  steam  shovel  work  to  be  done  with 
small  cars  and  track,  and  also  concrete 
work  and  tie  contracts.  Address  The  J.  H. 
Reynolds  Construction  Company,  McDou- 
gall  Chutes.   Ontario,   Canada.  23-2t 

U.  S.  ENGINEER  OFFICE,  Portland. 
Oreg.,  Nov.  20,  1907.  Sealed  proposals  foj 
construction  of  one  stem  wheel  steamboat 
will  be  received  here  until  11  A.  M.,  Dec 
20,  1907,  and  then  publicly  opened.  Informa- 
tion furnished  on  application.  S.  W.  Roes- 
sler,  Lt.  Col.,  Engrs. 21 -4t 

SEALED  PROPOSALS  will  be  received  a' 
the  office  ot  the  Light-House  Engineer 
TompkinsvlUe,  New  York,  until  1  o'cloci 
p.  m..  Dec.  16,  1907,  and  then  opened,  f«i 
furnishing  two  fourth  order  lanterns  fei 
Honolulu  Range  Light-Stations,  Hawaii,  li 
accordance  with  specifications, "  copies  •! 
which,  with  blank  proposals  and  other  in- 
formation, may  be  had  upon  application  t» 
the  Light-House  Engineer,  Tompklnsrille. 
N.    Y.  21-St 

U.  S.  ENGINEER  OFFICE.  Portland. 
Oreg.,  Nov.  23,  1907.  Sealed  proposals  for 
construction  of  one  wooden  hull  hydraulic 
dredge  will  be  received  here  until  11  a.  m. 
Dec.  23.  1907,  and  then  publicly  open^iJ 
Information  furnished  on  application.  S.  W. 
Roessler.    Lt.    Col..    Engrs.  22-31 


READVERTISEMEXT. 

LAYING  WATER  PIPE. 

Phoenix,    Arizona. 

Sealed  proposals  will  be  received  by  the 
Superintendent  of  the  Water  Department  at 
the  City  Hall,  Phoenix,  Arizona,  until  four 
o'clock  of  January  10th,  1908,  for  laying 
cast   iron   water   pipe. 

A  certified  check  tor  five  per  cent  ot  the 
amount  of  the  bid,  made  payable  to  Frank 
Thomas,  City  Recorder,  must  accompany 
eacii    proposal. 

Specifications  may  be  obtained  upon  ap- 
plication. 

The  Superintendent  reserves  the  right  to 
reject  any  and  all  bids,  and  to  waive  any 
informalities   in    any    proposal. 

ROBT.    A.    CR.AIG, 

24-2t  Superintendent. 
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WANTS 

Undisplayed  Cards  under 
this    heading    cost    only 

One  Cent  a  Word 

Displayed  fl.OO  an  Inch. 


Tables  of  5  Place  Logarithms 
and  5  Place  Squares 

Of  Feet  Inches  and  32<ls  of  Inches  from  0  to  100  Feet 

Also  Tables  of  Logarithmic  Secants,  Natiiral 
and  Logarithmic  Functions,  etc. 

The  ONLY   BOOK  That 

Qives  These  Values  to  lOO  Feet 
By  QEO.  D.  INSKIP 

Flexible  leather.  6i7i  Ins. !  278  pages;  $3.00  net  postpaid 

THE  MYRON  C.  CLARK  PUBLISHINQ  CO. 
355  Deariiorn  Street,  ChioiEO,  Ul. 


WANTS 

Undisplayed  Cards  under 
this    heading    cost    only 

One  Cent  a  Word 

Di<;played  tl.OO  an  Inch. 


Technical  men  in  all  lines.  Wanted  Super- 
intendents, Engineers,  Draftsmen,  and  Spe- 
cialty men  for  positions  in  all  parts  of  the 
world  at  the  highest  salaries.  Offices  in 
twelve  cities.  Write  today,  HAPGOODS, 
305  Broadway,  N.  Y.,  or  1010  Hartford 
Bldg.,  Chicago. 

Engineers,  draftsmen,  superintendents,  in- 
spectors and  foremen  are  wanted,  to  accept 
the  many  different  positions  open  to  our 
members  only. 

Every  Technical  Man  should  qualify  as 
early  as  possible  for  membership  in 

THE   ENGINEERING  AGENCY,  Inc. 

Annual  Membership  $4.00 
Est.  1893  Monadnock  Block,  Chicago 


WANTED — Graduate  Civil  Engineer  open 
for  engagement.  Railway  maintenance 
construction  and  track  elevation  experi- 
ence. Understand  thoroughly  the  design 
of  railway  terminals.  Understand  electric 
work  in  connection  with  electric  traction. 
Eicperience  with  hydro-electric  power 
plants,  pipe  lines  and  sewers.  Address 
"K.  P.  C.."  care  of  Engineering-Contract- 
ing,  355  Dearborn   St.,   Chicago. 


ENGINEERING  CORPS,  open  for  engage- 
ment, Nov.  10.  Preliminarj',  location  or 
construction.  Steam  or  electric  lines.  All 
Instruments.  Twenty  years'  experience. 
Best  of  references.  Address  D.  B.  Met- 
calf,   Box  10.    Salamanca.   N.   T. 


HTDAULIC  INSTRUMENTMAN— Califor- 
nia— Must  be  technically  educated,  have  had 
experience  in  drafting  room  on  city  and 
land  surveying,  and  able  to  run  contours  for 
ranch  irrigation  and  familiar  with  hydraulic 
work,  to  the  extent  of  designing  irrigation 
canals,  and  figure  the  velocity  and  discharge. 
Prefer  a  man  with  transit  and  level,  work 
to  start  immediately.  Salary  $90  to  $100. 
W.  8456,  The  Engineering  Agency,  Inc..  Chi- 
cago. 111. 


WANTED — Competent,  experienced  me- 
chanical draftsman  with  $10,000  to  $25,000 
capital.  Good  established  business.  Ad- 
dress Box  313.  care  of  Engineering-Con- 
tracting,   355    Dearborn    St.,    Chicago. 

24-2t 


WANTED — Stenographer  wants  position. 
Young  man  with  two  years'  experience. 
Address  "Sten.."  care  of  Engineering-Con- 
tracting,   355    Dearborn    St.,    Chicago. 


WANTED — .\ddiess  of  party  in  this  vicinity 
who  handles  Puzzolan  cement.  Address 
"A.  B.."  care  of  Engineering-Contracting. 


WANTED — Position — Experienced  Engineer 
and  Contractors*  Superintendent  open  to 
immediate  engagement.  FYefer  concrete 
construction.  Specially  experienced  in  fil- 
ter design  and  construction.  Address  "Im- 
mediate." care  of  Engineering-Contract- 
ing.  355  Dearborn   St..    Chicago. 


WANTEJD — Position  as  manager,  superin- 
tendent, or  chief  engineer  with  railway 
company  or  general  contractors,  by  civil 
engineer  of  20  years'  broad  experience. 
Short  line  preferred.  Can  show  results. 
Two  years  present  position  as  manager 
short  line.  Wish  change  of  location.  Ad- 
dress "E.  O.."  care  Engineering-Contract- 
ing. 355  Dearborn  St,  Chicago.  111.  14tf 


WANTED — Two  experts  on  concrete  and  re- 
inforced concrete  construction,  design  of 
forms,  etc.,  are  open  for  engagement.  Ad- 
dress "Experts,"  Engineering-Contracting, 
355  Dearborn  St..  Chicago,   ni.  18-tf 

TO  CONTRACTORS— Wanted  to  become  as- 
sociated with  firms  of  reliable  contractors 
with  the  view  of  carrj'lng  out  the  work  of 
construction  of  what  is  likely  to  become  a 
valuable  improvement  in  Water  Filtration 
Plants — the  design  of  which  is  fully  pro- 
tected in  both  countries.  Address  Box  264, 
Goderich.   Ontario,   Canada. 

SLATE  FOR  ROOFING — Information,  cat- 
alogs and  prices  wanted  by  W.  T.  Penney, 
Apartado  Num.   17S,  Guatemala,  C.  A. 

AUTOMATIC  RAILWAYS  or  other  ma- 
chinery for  unloading  light  general  cargoes 
from  river  steamers;  catalogs  of  same  are 
wanted  by  I.  H.  Bloomfield,  Lomas  de  Za- 
mora,   Argentine  Republic. 

WANTED — Graduate  Civil  Engineer  desires 
position  on  Pacific  Coast.  Wide  experience 
land  and  harbor  surveys,  underground 
conduit  and  telephone  construction  work, 
concrete  bridge  design,  canal  and  levee 
work,  irrigation  projects,  estimates,  etc. 
First-class  references.  Address  "R.  J.  S.." 
599  S.   Tenth  St.,   San  Jose,   Cal.  24-2t 

W.ANTED  —  POSITION  —  Tropics  preferred. 
Efficient  engineer  and  superintendent,  re- 
centlv  in  charge  of  extensive  public  works 
in  South  America.  Successful  in  organ- 
izing and  managing  large  forces  of  men. 
Thorough  command  of  Spanish.  Familiar 
with  cost-keeping  accounts  and  records. 
Experienced  in  railroad  work,  road  con- 
struction, harbor  improvements,  street 
paving,  sewers,  waterworks,  dams,  canals, 
drainage  and  irrigation.  Address  "E  E 
S.,"  Engineering-Contracting,  SaS  Dearborn 
St.,   Chicago.  23-St 


Over  10,000  Copies 

OF  GILLKTTi;  S  HAN'DBOOK  OF 

COST  DATA 

were  sold  during  the  first  22  months. 
This  book  is  invaluable  to  any  person  in- 
terested in  construction  work  of  any  kind. 

Flexible  leather,  gilt  edges,  622  pages, 
illuitrated;  $4.00  net  postpaid. 

24-page  circular,  showing  contents  and 
sample  pages,  also  catalogs  gi^-ing  infor- 
mation concerning  all  classes  of  books  for 
contractors  and  engineers  will  be  mailed 

FREE 

Tell  us  in  what  you  are  interested. 

The  Myron  C.  Clark  Publishin{[  Co. 

3,^5  Dearborn  Street     ::    CHICAQO,  ILL. 


WANTED 

12  Good  Second-hand  Side 

DUMP  CARS 

capacity  about  H  yards.  Diameter  of 
wheel  l.S  inches.  Gauge  of  track  24 
inches.  Wheel  base  34  inches  and  18 
inches  from  top  of  rail  to  center  of 
draw  head. 

SOUTHERN  CONSTRUCTION  CO. 
SAN  DIEQO,  CALIFORNIA 


tt 


SYSTEM" 


Successful  management  of  men 
depends  upon  system.  The 
printed  system  ot  one  of  the 
most  successful  of  managers  is 
now  made  public  for  the  first 
time.  We  refer  to  the  "Field 
System"  of  Frank  B.  Gilbreth, 
contractor,  the  advertisement 
of  which  appears  on  page  33. 


CO.MTRACTORS-  ENGINEER 
Special  Designs,  Computations,  Draw- 
ings and  Reports  made  for  Contractors. 
Specialties:     Reinforced    Concrete, 
Cofferdams  and  Hydraulic  Work. 

Address    "L.    Y.,"    care    of    Engineering. 
Contracting,  355  Dearborn  St.,  Chicago. 


If    you    want    to    buy 

TOOLS, 
SUPPLIES  or 
MACHINERY 

Send  us  a  postal  card  and  we  will  notify 
the  leading  dealers  or  manufacturers.  We 
have  unexcelled  facilities  for  helping  those 
who  are  in  the  market  for  anything. 

ENGINEERING-CONTRACTING 

355  Dearborn  St.,  Chicago 


715  Illustrations;  70  Tables 
and  906  Pages 

Shows  the  size  of  Mr.  Homer  .\.  Reid's  book. 

"Concrete  and  Reinforced 
Concrete  Construction" 

Price,  $5  net,  postpaid 
Thi9  book  contains  tnore  text  page^/ 
more  dratcingSf  more  tables  of  text 
data,  more  ORIfilXAL,  matter,  tlian 
any  oilier  book  or  books  ever  ptiblished 
on  thin  subject, 

WRITE  FOR  16-PAGE  T.\BLE 
OF  COXTEN'TS 

The  IVIyron  C.  Clark  PublishingCo. 

355  Dearborn  Street     ::    CHICAQO,  ILL. 
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.eSOMS 


IVEYLVG  mSTRUE 


PMILAn>lLPHIA 


J.   F.  GRAHAJVl, 

(Ro&din&at«r  Orsb*ni) 

RAILROAD  LABOR  AGENT 

AU  classes  of  Laborers  in  Any  Number 
SUPPLIED  FKEE 

Competent  Foremen  a  Specialty. 

Sen-ices  Guaranteed  Satisfactory 

WRITE  OR  WIRE 

204  Washington  Avenue  South 
MINNEAPOLIS,  MINN. 


FOR    SALE 

1 — 0x14  Porter  36-inch  Gauge  Locomotive. 

24 — 3- yard  two-way  Dump  Cars, 

122  tons — 30-lb  Rails. 

7.000 — 6-foot  Ties. 

2-No.  2  Movable  Drake  .    concrete  Mixers. 

] — No.  17  Movable  Cube  I 

1 — 75-H.  P.  Stationary  Brownell  Engine. 

1— SO-H.  P.  Portable  Brownell  Boiler. 

3=lJ:ft:xio^K--=  ■"■«"'"»• 

FRUIN  &  COLNON 

CONTRACTORS 

Merchants  Laclede  Bldg.  St.  Louis,  Mo. 


FOR  RENT 

Portable  Engines,  Boilers, Hoisters, Com- 
pressors,Derricks, Centrifugal  and  Direct 
Acting    Pumps,    and    Diving    Outfits. 
Marvin  BrlKKS,  Inc..  IM  Nassau  St.  New  York 


t^  STJL,Oi/MS 


CONTRACTORS  AND  ENGINEERS 


Work  oarrleil  on  at  nltrht 
must  ha\e  siitticleiit  lljfbt, 
without  deepshftdows.  This 
can  only  be  obtained  by  a 
portable  litrht.  Two  mea 
carry  It-  2000  i-andle  power 
from.  One  callon  of  oil  per 
houfi  Burns  14  houn  with- 
out refilling.  Price  JlOOaiid 
up.     Send  for  CftUIo^, 

The  Wells  Light  Co. 

50  Waahington  St. 
NEW  YORK 


o 
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Use  Nash's  Expeditious  Measurer 

A  book  containing  200  pages  of  indexed 
tables,  which  show  at  a  glance  the 
cubic  contents  of  any  stone  or  pack- 
age according  to  its  length,  breadth 
and  depth.  Used  by  Contractors, 
Quarrymen  and  Engineers  all  over  the 
world.  Order  of  your  bookseller  or 
address  the  publisher.  1907  Edition 
Printed  entirely  from  New  Plates. 
$2.00  Postpaid. 

A.  L.  NASH 

17  State  Street        ::        NEW  YORK 
Send  for  Sample  Pages 
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'  vvArsix" 

Cards   in    this    paper 
cost,  if  imdisplayed,  only 

One  Cent  a  Word 

Displayed  SI. 00  an  inch. 


Every  Train    a 
TwO'Hour  Train, 

Frofii  7  a.  m.  to  6  p.  m. 


AVOID  ERRORS 


rTlVULCAN  IRON  WORKS 

//  CHICAGO 


To  PHILADELPHIA 

New  Jersey  Central 


Train  Every  Hoar 
«•      on  the  Hour 

Leave  W.  23d  St.  lo  minotee  l>ef ore  tbe  hoor 
r  StatlonsWEST  23D  ST.       _  _E.5C_BI,LEJJT  _ 


LIBEBTT  ST. 


DIJfINO  SEEVICEl 


Do  you  want  to  reach  Contractors? 
Over  25,000  a  month 

Engineering-Contracting  has  upon  its  paid-in-advance  subscription  list  the 
names  of  more  persons  interested  in  engineering  construction  than  has 
any  other  periodical  in  the  world. 

Add  to  this  regular  list,  2,000  sample  copies  to  new  persons  each  week 
and  you  will  readily  see  that  Engineering-Contracting  goes  each 
month  to  more  persons  than  are  reached  by  any  other  paper  in  the 
engineering  field. 

--'^pr  that  every  copy  of  this  paper  goes  to  a  man  who  "does  things" 
"'"'^  is  obvious  why  advertisers  in  Engineering-Contracting 
rders  from  this  paper  than  from  all  their  other  adver- 
ed. 

ites  of  Engineering-Contracting  are  less  in  proportion 
an  those  of  any  other  general  engineering  paper. 

rth  careful   consideration  in   connection  with    YOUR 
g  contracts. 

NGINEERING  -  COPMXR  ACXl  NO 

35S  Deal  born  Street.  Chicago 


.N 
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FOR  SALE 

14  No.   3  wheel  scrapers  at i      25 

New    9x14    Vulcan   dlnkles   at 2,500 

New   lOxlS   Vulcan   dlnkles   at 3,000 

Hay  ward      ^-j-ard      orange-peel 

bucket     325 

New    1-yard    clam-shell    bucket   for 

sand    and    gravel    376 

Udgerwood    No.    71     hoist.     20     HP. 

complete     300 

Little     Giant     l»4-yard     traction 

•hovel    (2    sets    engines) 3,250 

Nat'l      %-yard     mixer     on     wheels, 

with   engine   and   boiler 575 

N».     2     Smith     mixer,     engine    and 

boiler,    on   wheels    (76 

N*.     1     Smith     mixer,     engine    and 

beiler,    on    wheels    625 

Ne.     0     Smith     mixer,     engine     and 

boiler,   on   wheels    625 

Gates  No.   5   Style   "D"   Crusher 850 

Marion     Model     60     shovel     (new), 

with    air    9,400 

Bucyrus  70-ton    shovel    (new),   with 

air     »,S00 

New      10-ton      American      tandem 

roller     1,600 

Kelly   5-ton  asphalt  steam  roller...      800 
SxlO   Vilter  belted  compressor  (34  ft.)      110 

12x12x14    Hall    air    compressor 650 

13x12 %xl4    IngersoU    compressor...      725 
Morris  No.   10  D.   C.   pump  and  en- 
gine           500 

Complete    %-yard    dipper    dredge...  2,750 
Channon    full  circle    1%-yard    exca- 
vator       4,000 

McMyler  full   circle  derrick,    50-foot 

boom     2,600 

Let  me  have  your  inquiries  for  cable- 
ways,  cars,  rail,  rock  drills,  channelers, 
traction  engines  and  contractors'  equip- 
ment generally. 

WILLIS  SHAW 
171  La  Salle  St.  Clilcago. 


IRaN  HAV  RArK 


Architectural  Wire 
and  Iron  Work 

of  .all  kinds.. 
Get  our  prices  and  circulars. 

International  Wire  &  Iron  WortN 

857  .Superior  Street 
Detroit,  llicll. 


Steam  Shovels,  Locomotives, 
Gars,  Etc. 

Contractors'  and   Railway  Equipment 

Telegraph,  Telephone  or  Write  Us. 

A.  C.TORBERT  &  CO. 

547-548  Monadnock  Block  CHICAGO 


Contractors'  Equipment 

and 

Storage  Room  to  Rent 


Storage  under  cover  or  not 
as  desired. 

Traction  Engines,  Steam  Shovels, 
Locomotives,  Cars,  Rail,  Hoisting 
Engines,  Boilers,  New  Era  Graders, 
Pumps,  Cast  Iron  Pipe,  Crushing 
Machinery,  etc. 

Write  Us  for  Particul.^rs. 

HARPER  MACHINERY  COMPANY 

Park  Row  BIdg.,  New  York 

YARDS    .\ND    SHOPS.    BLOOMFIELD.  N.  J. 


Steel  Tanks  •»-  Plate  Work 

Our  Specialty  for  35  years. 


Steel  Tanks 

for  any 
Purpose. 

Modern 
Equipment 

Modern 
Methods 


Special  attention  given  to  the  design  and  erection 
of  large  steel  tanks.    Write  for  prices. 

WM.  GRAVER   TANK  WORKS 

East  Chicago.   Ind. 


LARCxE  STOCK        LOW  PRICES 

IMMEDIATE  DELIVERY 

Send  to-day  for  our  new  price  list 
and  specifications  o£ 

Cross  Arms,  Pins  and  Brackets 

Poplar,  Oak  and  Chestnut 

LUMBER 

CENTRAL    MFG.    COMPANY 

Chattanooga,  Tenn. 


IMMEDIATE  DELIVERY 
New  60.000  and  80,000  capacity  cars. 

Steam  Shovels,  Locomotives,  Plows. 

HICKS  LOCOMOTIVE  &  CAR  WORKS,  Chicago 


TEST   BORINGS 

for  Foundations.  Etc. 

ARTESI.\N  WELLS,  DRIVEN  WELLS. 
PU.MPING   APPARATUS 

J.  E.  Feeley  &  Company 

43  South  Market  Street,  BOSTON 

Seid  for  E«tlmate3 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels. 

Southern  Iron  &  Equipment  Co. 

Atlanta.  Ga. 


FOR  SALE 

1,000   Tons   New   Billet 
Rolled  Rails 

8  to  45-lb. 
at  exceedingly  low  prices 

.Address  "Box  25," 

Care  of  Engineering-Contracting 

355  Dearborn  St.,  Chicago 


FOR  SALE 

9  Western  Dump  Wagons,  1^ 

yard $  57.50 

4  Western  2-vard  Dump  Cars, 

36"  gauge 45.00 

9  Western  13-i  yard  Dump  Cars     35.00 

12  Western  I'/z  yard  Dump  Cars     35.00 

1   Western    Grader    (used    two 

months)        625.00 

1  Lambert  Hoist  Engine      .     .   300.00 

11  K.    &   J.    2-yard   3G'   gauge 

Dump  Cars  "...      42.00 

1  Case    Traction    Engine,  20 

H.  P 1,400.00 

Write  us  for  anything  you  may  be  needing  in 

the  line  of  Contractors'  equipment. 

The  American  Trading  Company 

MARIO.X,  OHIO 


900 
250 


-60,000 
60,000 


POUNDS    CAPACITY    COAL    CARS 
POUNDS    CAPACITY    FLAT    CARS 

IMMEDIATE  SHIPMENT 

Fine  Condition 

ATLANTIC  EQUIPMENT  COMPANY 

1 1 1   Broadway  Railway  Exchange 

New  York  Chicago,  III. 
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We  Sell  Trench  Machines 


We  manufacture  for  sale  a  thoroughly  prac- 
tical trench  excavating  machine. 

A  machine  that  excavates  trenches  of  any 
width  and  any  depth. 

A  machine  that  excavates  trenches  with 
vertical  walls  or  sides. 

A  machine  that  is  economical  in  operation. 

A  machine  that  excavates  trenches  of  any 
width  between  28  and  60  inches  and  any  depth 
to  20  feet,  without  changing  machinery  or 
any  parts. 

We  make  larger  machines  for  wider  and 
deeper  trenches. 

Detailed  information  of  the  construction  and 
capacity  of  these  machines  cheerfully  furnished. 

We  allow  a  thorough  working  test  of  ten 
days  before  asking  for  settlement  for  machines. 


GEO.  F.  LAMBERT,  Sales  Agent 

No.   719   21st   Street,  DES   MOINES.   IOWA 

Manufactured  by  THE  G.  W.  PARSONS  COMPANY,  Newton,  Iowa 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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Baldwin    Locomotive    Works 

BURNHAM,  WILLIAMS  &  CO.,  Phila.,  Pa. 


Locomotives  of  every  description,  including 

INDUSTRIAL  LOCOMOTIVES 

CABLE    ADDRESS,     BALDWIN,     PHILADELPHIA 


Davenport  Locomotive  Works 

DAVENPORT,  IOWA 


"VULCAN"  DINKEYS 

JUST  THE  THING  FOR  THE 

"CONTRACTOR" 


QUICK  DELIVERIES 

Write  us  for  prices.         Folders  on  request. 
Repair  parts  on  hand. 

VULCAN  IRON  WORKS 

Wilkes-Bairre,  Penna.,  U.  S.  A. 


L0C07VV0TIVES 

Suitable  for  Contractors,  Switching,  or  Other  Light  Service 

Simple  Designs.     Quickly  Repaired. 
Large  Water  Capacity.     Roomy  Cabs. 


SPARE   PARTS  ALWAYS  ON   HAND 

AMERICAfN     LOCOyVVOXIVE    CO. 

Ill    BROADU/AY,    INEU/    YORK 


I 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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The  Only  Weekly  Civil  Eri^ineerins^  Paper  West  of  New  York 


Engineering- Contracting 


With  which  is  Incorporated 


ENGINEERING  WORLD  and  CONTRACT  NEWS 


Every  Wednesday  $2    for  the  52  Issues 


THE 
EDITORS 


ENGINEERING-CONTRACTING  is  edited  and  pubHshed  by  men  with 
long  training  as  writers  and  news  gatherers  and  equipped  with  practical 
experience  in  engineering  construction,  contracting  and  cost  analysis.     It 

is  the  only  engineering  paper  whose  editors  have  had  actual  experience  as  engineers  and 

contractors  as  well  as  writers  and  editors. 


THE 
ARTICLES 


The   articles   published  in   ENGINEERING  -  CONTRACTING  describe 

methods  of  doing  engineering  work  and  give  the  itemized  cost  of  that 
work,  compiled  from  the  personal  cost  records  of  the  contractors.  They 
tell  how  others  have  done  engineering  and  contract  work  under  various  conditions  and 
what  it  has  cost  them  to  do  it.  This  is  the  only  periodical  in  the  world  devoted  to 
METHODS  and  COST. 


CO- 
OPERATION 


Engineers,  contractors  and  manufacturers  are  asked  to  co-operate  with  us 
in  our  efforts  to  build  up  a  weekly  engineering  periodical  in  the  great 
Middle  West  that  will  fittingly  represent  them  and  reflect  credit  upon  the 
entire  engineering  profession.  The  advertising  rates  of  ENQINEERINQ=CONTRACT= 
INQ  are  less  in  proportion  to  circulation  than  those  of  any  other  general  engineer= 
ing  paper. 


THE 
SERVICE 


Being  printed  in  Chicago  on  Tuesday  night  of  each  week.  ENGINEERING- 
CONTRACTING  will  get  a  news  item  or  a  proposal  advertisement  to 
three-fourths  of  the  contractors  and  engineers  of  the  United  States  at  least 

fortv-eight  hours  earlier    than    any  engineering   journal    published  in    New  York    City. 

ENGINEERING-CONTRACTING  also  has  a  practical  system  of  co-operating  with  its 

advertisers  by  which  it  helps  them  to  secure  business  in  addition  to  the  direct  returns 

from  their  advertisements. 


WRITE  US 


Write  us  for  sample  copies  of  our  paper;  for  catalogs  and  circulars,  in- 
cluding sample  pages  of  all  classes  of  books  for  engineers,  contractors, 
architects  and  railway  men;  for  catalogs  and  prices,  or  other  informa- 
tion concerning  tools,  supplies  or  machinery.  No  matter  what  you  want,  just  tell  us. 
We  have  unexcelled  facilities  for  helping  those  who  need  advice  or  assistance. 


SEE  SPECIAL  OFFER 
ON  OPPOSITE  PAGE 


ENGINEERING  -  CONTRACTING,   355  Dearborn   Street,  Chicago,  III. 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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Engineering-Contracting  ^n  Abuse  of  Those  That  use  cost  Data  calculate  the  unit  cost  of  rolUng  with  an 

A  Weekly  "Methods  and  Cost"  Journal  An   editorial    that   recently    appeared    in  accuracy   that  amounts   to  a   mathematical 

fcr  Civil  Engineers  and  Contractors.  ;{,e  columns  of  Engiiieerins  Record  is  en-  certainty,  assuming  only  an  ordinary  amount 

^\  ITH  W  HICH  A^KCn^jBlNRD  **                       "  ,                                .... 

FMriMFFPlxr    WODin  titled   "The   Abuse   of    Cost    Data."    The  of  managerial  ability  on  the  work.     Indeed, 

tlNUliNttK^iNU    WOKLU  jij,g  j^  ^  misnomer.     It  is  an  "abuse"'  edi-  '"  'he  work  of  designing  the  average  engi- 

C0NTR'U:T  News  torial,  it  is  true,  but  the  abuse  is  heaped  on  neering  structure,  there  is    infinitely   more 

those  that  use  cost  data.    The  stand  is  un-  guesswork  than  in  estimating  its  cost— /ro- 

Published  every  \\  ednesday  by  .           ,,          .  •  j    j  ^r               •                 f              f         .i           .-        . 

rHU  Mvonn  c   n  kvv  oimi  icHii«r  en.  equivocally  taken  by  our  contemporary  that  ^"'^'»  "'^  engineer  who  makes  the  estimate 

THE  MYRON  C.  CLARK  PUBLISHING  CO.  published  cost   data  are  without  value,  or  '^    ".  skilled   recorder    and    interpreter    of 

355  Dearborn  Street,  Chicago  practically  SO,  for  we  read :     "The    likeli-  itemized  cost  data. 

Telephone  Harrison  6750  jjooj  is  that,  after  all,  they  (cost  data)  will  To  this  it  will  be  replied  by  those  that 

New  York  Office:    13-21  Park  Row  be  safely  useful  only  to  the  men  connected  ^^^^^  the  users  of  cost  data,  that  we  should 

Telephone  6613  Cortiandt  ^^ .^^^  ^j^^  ^^^^^  ^^  wliich  they  were  made"  "°'  have  cited  such  simple  and  well  known 

Boston  Office:    liO  Summer  Street  t,                  .                .  j*                   jii-               xt-^iuL 

Teiephone  568^-4  Main  In  Other  words,  published  cost  data  are  ^^ta  as  road  rolling  costs,  but  should  have 

=r  almost   certain   to   be  valueless,    or    worse  selected  some  cost  about  which  there  is  less 

HALBERT  P.  GILLETTE   .    .  JL^n.^cikg  Editor  than   valueless.     If   ever  a   Statement  with  knowledge  and  therefore  more  dispute.     It 

GHAS^S.  HILL.^'^^'l  longer  ears  and  a  louder  bray  has  stalled  '=  true  that  these  cost  facts  as  to  rolling 

C.  T.  MURR.\Y.          r     •     ■    Associate  Editors  jj^^jj   j^    ^j^^    columns   of    an    engineering  ^^'^  "ow  generally  known  and  pretty  gen- 

MYRO^N  c'c'lark       Maxager  Journal  it  has  escaped  our  attention.  orally  accepted  as  conservative,  but,  until  a 

A.B.GILBERT    .    .'.'.' Advertising  Manager  What  are  cost   data?     Wherein  do   they  certain    book    was    published    a    few   years 

=  differ  so  completely  from  all  other  records  "S°'   they  were  not  generally  known,  and 

SUBSCRIPTION  RATES  (Pqycfle  in  Advance):—  that  they  possess  value  only  to  the  record-  there  were,  indeed,  very  few  engineers  who 

ico.  Alaska,  ^^awaii.  Guam.  Porto  Rico,  Philip  fine  ers  ?     Answering  the  first  question,  we  may  knew  anything  about  them  at  all.     I  he  pub- 

^iSi^'**"'"''^'""""'^'""'^'^'"'^^'''"^  define  cost  data  as  being  records  showing  "shed  observations  of  other  engineers  have 

S2.S0  a  year  03  issues)  to  Dominion  of  Canada.  itemized  quantities  of  materials  and  of  labot  subsequently   served  to   confirm  these  cost 

$3  00  a  year  (S2  iss:ws)  to  all  oilier  countries.  required  to  produce  a  specified  structure  or  data  on  road  rolling,  and  have  shown  that 

ADVERTISING  RATES  sent  on  application.  a  specified  amount  of  work.  they  form  the  basis  for  conservative  esti- 

Entered  as  second-class  mail  matterat  the  Post  Office  When  a  careful  observer  has  ascertained  "i^tes  of  similar  costs. 

at  Chicago.  111.  that  the  boiler  of  a  lo-ton  steam  roller  con-  /»  precisely  the  same  manner  the    cost 

P  r>  "NT  T  "P  \TT  C  sumes  0.35  ton  of  anthracite  coal   per   10-  data    that    this    journal    is    publishing    are 

hour  day  when  working  continuously  on  a  cither  conArming  previously  published  data, 

'  road  or  street,   that  observer  has  secured  or  putting  new  data  on  record  as  a  guide 

. ,    '         ,  ^,          ^  some  cost   data  on   the   construction   of  a  for  men  now  wholly  or  partly  ignorant  of 

Daf  '°^^.  ""'^'"^  """^  *"  ""''  "'  ^"  "''"'""*  '"  '°'"- 

' ^^"  predicting  the  cost  of  another  road.    When  Must  we  assume  that  a  man  must  wait 

.          A   r       x>i         c       -M-    •  *^^°'  three,  or  four  observers  have  secured  until  he  has  gathered  costs  by  his  own  ob- 

pf            ^f      '*"*  ^°''  ^"-"""S  and  similar  data  on  coal  consumption  on  differ-  servation  before  he  can  make  a  trustworthy 

A     h'"v-  S°"^''"^             ^    30- Span  p,^(  roads,  and  when  they  differ  less  than  estimate  of  a  class  of  work  in   which  his 

■ ■'"^°  10  per  cent  from  this  0.3s  ton  per  day,  and  experience   is   small?     Not  by   any   means. 

n  Ml     n           il     M     r'  °^  ^^°^  '''^"  '^'^^^  °"  ^^^  ^'"^^  °^  =^^«'y  hy  being  Cost  data  differ  in  no  radical  respect  from 

Tvj    u   J   Operated  by  Hand 341  ,^53  j^^^^  ^^.  ^^^_  j^  j^  ^j^^^.  ^^  ^^^  ^^^^  innumerable  kinds  of  data  that   form  the 

Method  and  Cost  of  Lining  a  Section  ^-.^^  that  this  much  as  to  the  cost  of  road  basis  for  scientific  action.    Who  is  there  so 

of  the  Gunnison  Tunnel  with  Con-  construction  is  at  least  trustworthy.  childish  as  to  deny  the  logical  right  to  use 

■■;■'■' •'"^  Going  a  step  farther,  when  it  is  recorded  the  results  of  tests  on  the  breaking  strength 

An  Elevating  Charging  Hopper  for  a  that  only  one  man  is  needed  to  run  such  of  white  pine,  made  by  the  Department  of 

Concrete    Mixer 342  ^   roller,   we   have  the   largest   element   of  Agriculture?     Who    will     contend    that    I 

Absorption   Tests   of   Concrete   Block  i^bor   definitely    ascertained.       When     the  should  restrict  myself  to  the  use  of  those 

With  and  Without  Waterproofing.  .342  cost  analyst  has  ascertained  that  the  annual  coefficients  of  sliding  friction  which  I  have 

'^erest'to^  Concrete"  Us^rT"^    °^    ^"343  maintenance  and  renewal  cost  of  a  $2,500  recorded  myself,  and  that  all  others  are  al- 

Earth   ^■SD  Rock  Section-    roller  has   averaged  $150  per  year  for  an  most  certain  to  lead  me  into  grave  error? 

Ti,.,   M  .t,   J     .■  (-1        1-            T    T.   ■.  average  working  season  of  100  days  actu-  Wherein  does  my  use  of  published  coeffi- 

Ihe   iMethod   ot   Operating  a   Lobnitz  n            ■     j           ,       .                   .            ,  ,,..,._,                              , 

Rock  Cutter   in  Canal  and   Harbor  ^  ^  worked,  another  important  item  of  cost  cients   of   friction   differ   from   my   use   of 

Work     343  is  definitely  known.     And  when  the  experi-  published  cost  data?     There  is  not  one  whit 

Ambiguous     and     Onerous    Specifica-  ence  of  several  different   recorders   shows  of  difference.     In  both  cases  I  must  study 

tions  for  Rock  Excavation 345  that  in  no  typical  case  had  this  S150  item  the  data  in  the  light  of  the  conditions  re- 
Surfacing  and  Dressing  Earthwork.  .346  been  exceeded,  there  is  evidence  amounting  corded  in  the  publication.  In  both  cases  I 
The  Cost  of  Digging  Post  and   Pole  to  a  certainty  that  an  allowance  of  0.06  per  shall  err,  if  at  all,  only  in  my  interpretation 

Holes   by   Hand 346  ^.g^t  of  the  first  cost  of  the  roller  per  day  of  those  conditions  or  through   failure  to 

Oener.slL  Articles  :  actually  worked  will  cover  maintenance  and  find  them  recorded  in  sufficient  detail. 

T  r  ^^!F°'\°}  R?fd  Treatment  renewals.  Cost  data,  therefore,  are  no  more  subject 

by  the  Metropolitan   Park  Commis-  t/-  .l       l              ,                  ,    ,         ,      ,    ,  •                       ,■      •        ,                  ,           \ 

sion  of  Massachusetts  Durin<'  1007  340  ^  observer  has  recorded  each  of  the  to  incorrect  application  than  countless  other 

Letters  to  the  Editors  •  other  items,  and  has  checked  them  by  the  data  which  engineers  use    daily    with    the 

Cost  Analysis  in  Engineering  Colleges  records   of  other  observers,  and  has   thus  greatest   feeling   of  confidence.     It   is   true 

— Advantages  of  Oxen  Over  Horses  secured  a  total  daily  cost  of  operating  and  that  cost  data  must  often  be  applied  with 

on   Short  Hauls 347  maintaining  a  roller,  he  needs  only  to  know  unusual  care,  and  that,  where  serious  doubt 

Methods  and  Costs  :  its  average  daily  output  of  units  of  useful  still  exists,  a  liberal  margin  for  contingen- 

Laying  Submerged  Pipe  Line— Sprink-  work  to  be  able  to  estimate  with  great  ac-  cies  must  be  added.     But  this  statement  is 

ling      Car      Tracks— Cutting      Off  curacy  the  cost  per  unit  for  rolling.     Hav-  widely  different  from  that  made  in  Engi- 

Trenches— Data  on  Iron  Ore  Roads  -i^             ,                      ,          .,.  ■       r>         j       \.      ■        .-.-t,. 

Gravel     Road     Data Sinking     a  '"^      P    records  on  several  roads,  showing  neenng  Record,  wherein  estimating  by  cost 

River    Shaft 348  that  40  cu.  yds.  of  macadam  rolled  per  10-  sjTithesis  is  utterly  condemned. 

Catalogs   Worth   H.wing 350  hour  day  is  an  output  easily  secured  and  The  Record's  editorial  writer  has  other 

Personals    ."Jto  usually    exceeded,    the    recorder    can    then  ideas  about  cost  analysis — ideas    indicating 
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cillier  a  studied  miscon.struction  of  the 
claims  made  for  cost  analysis,  or  a  misdi- 
rccled  study  of  those  claims.  In  the  clos- 
ing sentence  of  the  editorial  an  attempt  is 
made  to  ridicule  cost  analysis  by  compar- 
ing it  with  an  effort  to  ascertain  the  cost  of 
making  a  drawing  by  first  ascertaining  the 
cost  of  the  lead  pencils  used. 

In  almost  every  work  there  are  certan; 
items  of  cost  so  small  that  they  are  best 
grouped  together  under  some  general  head, 
like  general  expense,  and  treated  subse- 
quently as  a  preccntage  of  the  total  cost; 
but  frequently  it  pays  to  keep  careful  record 
of  certain  of  these  minute  items.  There  are- 
many  firms  that  have  most  carefully  kept 
data  as  to  the  cost  of  postage  stamps,  for  ex- 
ample, and  of  other  salable  office  specialties ; 
the  purpose  being  to  discover  either  theft  or 
waste.  So,  the  Record's  ridicule  of  a  cost 
analysis  showing  the  cost  of  lead  pencils  is 
weak  enough  from  this  point  of  view.  It 
is  equally  weak  if  intended  to  apply  to  a 
cost  analysis  that  extends  so  far  as  to  in- 
clude the  careful  timing  of  the  hourly  op- 
erations of  men  and  machines.  Such  tim- 
ing is  made  primarily  to  ascertain  ways  of 
reducing  costs,  and  not  for  the  purpose  of 
predicting  costs,  although  it  often  serves 
both  purposes  admirably.  Thus,  by  the  tim- 
ing of  men  engaged  in  using  rock  drills,  it 
is  possible  to  discover  previously  unper- 
ceived  causes  of  delay  which  can  be  reme- 
died. And  the  same  timing  also  discloses 
means  of  predicting  the  cost  per  foot  of 
drilling  holes  of  different  depths — costs 
that  would  have  to  be  guessed  at  without 
such  timing.  Engineering  Record,  in  com- 
mon with  others  who  are  ignorant  of  mod- 
ern cost  analysis,  forgets  to  consider  that 
the  same  man  who  makes  a  careful  and 
minute  analysis  of  costs  covering  short 
periods  of  time  also  makes  similar  analyses 
covering  long  periods  of  time,  and  that, 
while  he  uses  the  short  time  analysis  prin- 
cipally to  ascertain  how  to  reduce  existing 
costs,  he  uses  the  long  time  analysis  to 
predict  future  costs. 

When  a  man  confessedly  ignorant  ot  cost 
analysis  undertakes  to  write  in  defense  of 
his  own  ignorance  and  in  extenuation  of  a 
similar  ignorance  in  others,  his  task  is  one 
that  must  excite  either  amusement  at  his 
efforts  or  pity  for  the  purility  that  actuates 
them. 


The  construction  of  the  new  line  of  the 
Panama  railroad  will  necessitate  the  build- 
ing of  an  embankment  at  Gatun,  i'.i  miles 
long.  The  average  height  of  the  embank- 
ment will  be  82  ft.  and  it  will  contain 
2,600,000  cu.  yds.  of  material.  It  is  planned 
to  build  the  fill  in  three  sections.  A  trestle 
30  ft.  high  and  running  the  entire  length  of 
the  fill  will  first  be  built,  from  which  mate- 
rial will  be  dumped  by  the  construction 
trains.  When  the  dirt  reaches  the  top  of 
the  trestle  another  30-ft.  trestle  will  be 
built  on  the  dump  thus  formed,  and  the  op- 
eration will  be  repeated  until  the  final 
grade  of  the  railroad  is  reached. 


Concrete  and  Reinforced  Concrete  Section 


Note:  Ihis  Section  i.s  devoted  to  methods  and  costs  of  con- 
structing concrete  and  reinforced  concrete  structures.  It  will 
cover  the  selection,  testing  and  proportioning  of  concrete 
materials ;  laboratory  tests  of  concrete ;  concrete  mixing,  trans- 
portation and  placing;  fabrication  and  placing  of  reinforce- 
ment, and  form  construction  and  erection.  It  will  also  contain 
articles  on  new  and  interesting  developments  in  the  design  of 
reinforced  concrete. 


Hoist  and  Car  Plant  for  Mixing    and 
Placing  Concrete  for  a  30-Span 
Arch  Viaduct. 
A  combination  of  bucket  hoists  and  cars 
was  sucessfuUy  used  recently  in  construct- 
ing a   long  concrete   arch   viaduct   for  the 
Union   R.   R.  at   Pittsburg,   Pa.    The  con- 
tractors  were  the   McKelvey-Hine   Co.,  of 
Pittsburg,    Pa.,   and    we    are     indebted     to 
them   for  the  information  given. 

The  double  track  concrete  viaduct  re- 
placed a  single  track  steel  viaduct,  being 
built  around  and  embedding  the  original 
steel  structure  which  was  maintained  in 
service.  The  concrete  viaduct  consisted  of 
21  spans  of  26  ft.,  7  spans  of  16  ft.,  and 
2  spans  of  22  ft.  With  piers  it  required 
about  15,000  cu.  yds.  of  concrete.  Two 
Ransome  concrete  hoists,  one  on  each  side 
of  the  original  steel  structure  near  one  end, 
were  supplied  with  concrete  by  a  No.  4 
Ransome  mixer.  The  mixer  discharged 
direct  into  the  bucket  of  one  hoist  and 
by  means  of  a  shuttle  car  and  chute  into 
the  bucket   of  the  other  hoist. 

The  shuttle  car  ran  from  the  mixer  up 
an  incline  laid  with  two  trucks,  one  narrow- 
gage  and  one  wide  gage,  having  the  same 
center  line.  The  car  was  open  at  the  front 
end  and  its  two  rear  wheels  rode  on  the 
broad  gage  rails  and  its  two  forward 
wheels  rode  on  the  narrow  gage  rails.  .\t 
the  top  of  the  incline  the  narrow  gage 
rails  pitched  sharply  below  the  grade  of 
the  broad  gage  rails  so  that  the  rear  end 
of  the  car  was  tilted  up  enough  to  pour 
the  concrete  into  a  chute  which  led  to  the 
bucket  of  the  hoist.  The  sand  and  gravel 
bins  were  elevated  above  the  mixer  and 
received  their  materials  from  cars  which 
dumped  directly  from  the  steel  viaduct. 

The  hoist  buckets  discharged  into  two 
hoppers  mounted  on  platforms  on  the  old 
viaduct.  These  platforms  straddled  two 
narrow  gage  tracks,  one  on  eacTi  side  of 
the  old  viaduct  parallel  to  and  clearing  the 
main  track.  These  side  tracks  were  car- 
ried on  the  cantilever  ends  of  long  tim- 
bers laid  across  the  old  viaduct  between 
ties,  .^t  street  crossings  the  overhanging 
ends  of  the  long  timbers  were  strutted 
diagonally  down  to  the  outside  shelf  of  the 
bottom  chords  of  the  plate  girder  spans. 
Six  cars  were  used  and  the  concrete  was 
dumped  by  them   directly  into  the  forms ; 


tlie  fall  from  the  track  above  being  in 
some  cases  40  ft.  The  hoists  and  shuttle 
car  were  operated  by  an  8'/2  x  12-in.  Lam- 
bert derrick  engine,  the  boiler  of  which 
also  supplied  steam  to  the  mixer  engine. 
The  concrete  cars  were  operated  by  cable 
haulage  by  two  Lambert  7  .x  lo-in.  engines. 
The  labor  force  employed  in  mixing  and 
placing  concrete,  including  form  work, 
was  45  men,  and  this  force  placed  on  an 
average  200  cu.  yds.  of  concrete  per  day. 
-Assuming  wages  we  get  the  following 
costs  of  different  parts  of  the  work  for 
labor  above : 
Item.  Per  day.  Per  cu.  yd. 

I    timekeeper  at  $2.50.  .  .$     2.50        $0.0125 
I   general   foreman  at  $5       5.00  0.0250 

3  enginemen  at  $5 1500  0.0750 

I    carpenter    foreman   at 

$4    4.00  0.0200 

12  carpenters   at   $3.50...     42.CO  0.2100 

I   foreman  at  $4 4.00  0.0200 

8  men  mi.xing  and  trans- 
porting at  $1.75 14.00  0.0700 

13  men    placing   concrete 

at  $1.75 22.75  01137 

I  foreman  finishing  at  $4      400  O.0200 

4  laborers     finishing     at 

$1.75    700  0.0350 

45  men  at   $2.70 $120.25        $0.6012 

It  is  probable  that  the  carpenter  work 
includes  merely  shifting  and  erecting  forms 
and  not  the  first  cost  of  framing  centers. 
No  materials,  of  course,  are  included.  It 
should  be  kept  in  mind  that  while  the  out- 
put and  labor  force  are  exact  the  wages 
are  assumed. 


During    1906    crushed    stone    valued    at 
$17,467,486     was     produced    in    the    United 

States. 


During  the  fiscal  year  ending  June  30, 
1907.  there  were  39  well  or  mechanical 
churn  drills  and  139  air  drills  in  operation 
on  the  Panama  Canal.  The  number  of 
lineal  feet  of  holes  drilled  was  as  follows : 

Lineal  feet. 

Steam   and   air  drilling 442.839 

Well  or  mechanical  churn  drilling. .  167,052 
Hand   drilling 100,101 

Total    "09,992 

A  total  of  1,998,65s  lbs.  of  dynamite  and 
408.385  lbs.  of  black  powder  was  used  dur- 
ing the  year. 


December  i8,  1907. 

Sampling  Concrete  by  Means  of  Shot 
Drills  Operated  by  Hand. 

BY    B.    C.    COPE*. 

In  a  great  many  instances  where  con- 
tracts have  been  completed  on  concrete 
work,  the  question  arises  as  to  whether  or 
not  the  contractor  has  fulfilled  the  speci- 
fications in  regard  to  mixture,  etc.,  and 
the  result  is  usually  a  long  drawn  out  liti- 
gation. In  a  great  number  of  cases  the 
work  is  of  such  character  that  to  deter- 
mine whether  or  not  the  specifications  have 
been  followed  is  quite  difficult.  If  the 
samples  to  be  taken  ai'e  to  be  of  any  value 
it  is  necessary  to  take  them  from  various 
sections  and  from  the  interior  as  well.  If 
the  work  is  a  heavy  arch,  wall  or  founda- 
tion, to  dig  a  large  hole  into  it  would  not 
only  deface  it,  but  would  injure  its  strength, 
which  would  necessarily  mean  a  consider- 
able loss  in  money  and  time.  The  most 
practical  method  of  sampling  in  such  a  case 
is  to  take  out  a  core  of  the  material  with 
what  is  known  as  a  Shot  Drill. 

These  drills  are  made  up  in  various 
sizes,  but  the  small  hand  power  outfits 
answer  the  purpose  in  practically  every 
instance.     A  hole  can  be  run  into  the  con- 
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Method  and  Cost  of  Lining  a   Section 

of   the   Gunnison  Tunnel    with 

Concrete. 

The  following  account  of  concrete  lin- 
ing work  on  the  Gimnison  tunnel  being 
built  by  the  engineers  of  the  U.  S.  Recla- 
mation Service  was  sent  out  for  publica- 
tion some  time  ago.  The  data  were  lack- 
ing in  some  particulars  but  as  we  have 
so  far  been  unable  to  secure  the  informa- 
tion that  is  lacking  we  present  the  matter 
as  received,  adding  to  it  the  figures  neces- 
sary to  show  the  costs  per  cubic  yard  in 
each  case. 

The  costs  given  are  for  concrete  in  place 
in  the  side  walls  and  the  arch  of  the  tun- 
nel, for  a  length  of  440  lin.  ft.  The 
quantity  of  concrete  considered  in  esti- 
mating the  cost  per  cubic  yard  was  616 
cu.  yds.  The  material  was  mixed  and 
placed  in  Yi  cu.  yd.  batches,  the  proportion 
of  the  mixtures  being  1:2.2:4.4.  The  final 
cost  includes  the  labor  of  excavating  and 
screening  gravel  and  sand,  the  hauling  of 
the  same  from  the  bins  at  the  pit  to  the 
storage  bins  at  the  main  shaft,  the  care 
of  the  chutes  in  the  shaft  and  the  mixing 
of  the  concrete  in  the  tunnel  at  the  bottom 


Sample  Core  Taken  from  Concrete  by   Shot  Drill. 


Crete  very  rapidly,  a  core  removed,  ana- 
lyzed, and  the  character  of  the  mixture  de- 
termined accurately.  The  holes  do  not  in- 
jure the  strength  or  appearance  of  the 
work.  Samples  can  be  taken  at  any  depth 
desired.  The  writer  does  not  know 
whether  tliis  method  of  testing  concrete 
was  original  with  the  government,  but  it 
was  used  on  the  locks  and  dams  on  the 
Ohio  river  a  few  years  ago,  which  was 
the  first  work  of  the  kind  he  had  seen. 
The  photograph  shows  a  section  of  a  ij^- 
in.  core  taken  from  the  concrete  on  the 
government  work. 

This  method  of  sampling,  aside  from 
being  an  absolute  check  on  the  contractor, 
also  keeps  a  check  on  the  inspector,  who 
is  placed  in  charge  of  the  work,  or  saves 
the  cost  of  an  inspector  altogether,  as  no 
contractor  will  wilfully  deviate  from  his 
specifications  knowing  his  work  will  be 
sampled  and  tested.  It  also  gives  the  con- 
tractor an  opportunity  to  prove  beyond 
question  that  he  has  followed  to  the  letter 
and  leaves  no  room  for  doubt  relative 
to  the  character  of    his  work. 


•Orrville,   Ohio. 


of  the  shaft,  the  transportation  of  the  con- 
crete from  the  mixer  to  the  traveler,  the 
deposition  of  the  concrete,  the  setting  up 
and  taking  down  of  forms  and  the  cost 
of  the  cement.  It  does  not  include  the 
construction  of  the  gravel  pit  chutes  that 
hold  the  screens,  the  building  of  the  road 
frbm  the  gravel  pit  to  the  storage  -bins  at 
the  shaft,  the  concrete  mixer  and  its  in- 
stallation, the  traveler  and  its  installation, 
the  cost  of  material  and  labor  in  the  con- 
struction of  the  concrete  forms,  the  requi- 
site power  to  run  the  machinery  and  other 
expenses   of  a   similar   nature. 

The  gravel  used  for  the  concrete  was 
obtained  from  a  pit  situated  on  top  of  a 
hill  not  far  from  the  main  shaft  leading 
down  to  the  tunnel.  This  gravel  bed  con- 
tains very  closely  the  proper  proportions  of 
sand  and  gravel  for  the  concrete  aggre- 
gates. The  gravel  was  excavated  and 
loaded  by  hand  into  side  dump  cars  of 
35  cu.  ft.  capacity.  These  cars  were  run 
to  the  edge  of  the  hill  where  the  gravel 
was  dumped  upon  a  screen  from  which  it 
ran  by  gravity,  passing  thence  into  storage 
bins.  From  the  storage  bins  the  sand 
and    gravel    were    drawn    oflt    into    dump 


wagons  having  a  capacity  of  2  cu.  yds.  and 
hauled  a  distance  of  one-half  mile  to  a 
second  set  of  storage  bins  located  at  the 
top  of  the  shaft  leading  into  the  tunnel. 
The  road  from  the  storage  bins  at  the 
gravel  pit  to  the  storage  bins  at  the  head 
of  the  shaft  was  down  grade.  A  two- 
horse  team  could  readily  haul  2  cu.  yds. 
of  gravel  over  this  road.  The  storage  bins 
at  the  top  of  the  shaft  leading  into  the 
tunnel  communicated  with  the  measuring 
boxes  at  the  bottom  of  the  shaft  by  means 
of  chutes.  The  measuring  boxes  discharged 
directly  into  tram  cars.  The  average 
length  of  haul  from  the  mixer  to  the 
place  of  deposition  of  the  concrete  was 
about  4.500  ft. 

The  concrete  was  placed  in  the  side  walls 
by  means  of  a  traveler,  which  was  so  op- 
crated  in  the  tunnel  as  to  allow  the  pas- 
sage' of  the  concrete  trains  beneath  it. 
The  traveler  was  64  ft.  long  and  was  pro- 
vided with  a  slow  mofion  electric  hoist 
by  which  the  cars  containing  the  concrete 
were  elevated  to  the  top  of  the  traveler 
and  thence  transferred  to  any  desired  po- 
sition. The  concrete  was  dumped  from 
these  cars  into  boxes  where  any  remixing 
or  tempering  that  was  required  was  done, 
after  which  the  concrete  was  shoveled  di- 
rectly into  the  forms.  The  entire  opera- 
tion of  handling  the  materials  of  the  con- 
crete, it  will  be  seen,  utilized  gravity  to 
tl;e  greatest  possible  degree. 

In  order  to  get  a  good  average  cost  per 
cubic  yard  for  handling  gravel  and  sand, 
this  analysis  has  been  based  on  five 
months'  operation,  from  November,  1906, 
to  March,  1907.  In  these  five  months 
there  were  4,123  cu.  yds.  of  sand  and 
gravel  handled.  The  concrete  considered 
was  placed  during  the  month  of  March. 
Below  is  given  the  distribution  of  the  cost 
of  the  concrete  as  to  the  specified  divisions 
of  the  work  and  as  to  the  class  of  work 
involved  in  each  division.  Measurements 
taken  at  the  mixer  show  that  each  cubic 
yard  of  concrete  contained  0.74  cu.  yds. 
of  gravel,  0.445  cu.  yds.  of  sand  and  5.6 
sacks  of  Portland  cement.  The  total  of 
the  aggregates  is,  therefore  1.185  cu.  yds. 
per  cubic  yard  of  concrete.  The  cement 
costs  $0.62  per  sack  on  the  work,  making 
a  cost  of  $3,472  per  cubic  yard  of  concrete. 
Excavating  and  screening  4.123  cu.  yds. 
gravel :  Per 

Total         cu.  yd. 
cost         gravel. 

$304    $   203.30    $0,049 

Labor,  39754  days  at  $2.56.   1,017.60      0.247 
Labor.  116^  days  at  $2.08.     241.80      0.059 

Total    $1,462.70    $0,355 

Hauling     4,123     cu.      yds. 

gravel  and  sand : 
2-horse    tram    ;ind     driver, 

210  days  at  $360 $   756.00    $0,183 

2-horse    tram    and    driver, 

4'/2  days  at  $4 18.00      0.005 

Total     $774.00    $0,188 

As   there   were   1.185   cu.  yds.   of  gravel 
per   cubic   yard    of   concrete   the    cost     of 
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gravel  per  cubic  yard  of  concrete  was  for : 
Excavating    and    screening    (l.i8s  X 

$0,355)     $0-421 

Hauling    ( 1. 185  X  $0.188) 0.223 

r.n.i!    $0,644 

Adding  to  this  the  cost  of  cement  $0.62 
X  5.6  =  $3,472,  we  have  $0,644  +  $3,472  = 
$4,116  as  the  cost  of  concrete  material 
per  cubic  yard  of  concrete.  The  cost  of 
labor,  mixing  and  placing  was  as  follows 
for  616  cu.  yds. : 

Mixing  616  cu  yds.  con-     Total.  Per  cu  yd. 
Crete :  cost,     concrete. 

Superintendent   2    days    at 

$5.83!^    $     1 1.67    $0,020 

Foreman  i  day  at  $4.50. . .         4.50      0.007 
Labor  45  days  at  $3.04...      130.72      0.215 

Labor  93  days  at  $2.56 238.08      0.381 

Hoist  engineer  34  days  at 

$3.52   119.68      o.ig6 

.Total   $504.65    $0,819 
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Carpenter  foreman  10  days 

at  $5 50.00  0.080 

Carpenter  13  days  at  $3.20.  41.60  O.067 

Labor  l,C)  days  at  $3.04....  148.96  O.241 

Labor  19  days  at  $2.56 48.64  0.078 

Total     $309  87    $0,498 

Summarizing    we    have     the     following 
cost: 
Materials : 

Cement,  5.6  bags  at  $0.62 $3-472 

Gravel   (excavating  and  screening)..  0.421 
Hauling  gravel  and  sand 0.223 

Total   materials    $4,Tl6 

Laljor : 

.Mixing  concrete    $0,819 

Iransporting    concrete    0.326 

Depositing  concrete   I..394 

Setting  and   moving   forms 0.498 

Total  labor   $3037 

Grand    total    $7,153 
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of  building  and  running  inclines  and  the 
extra  cost  of  wheeling  up  inclines  are  thus 
both  done  away  with.  The  Koehring  mixer 
with  elevating  charging  hopper  is  made  by 
the  Koehring  Machine  Co.,  and  the  gen- 
eral'sales  agents  are  the  Chicago  Builders' 
Specialties  Co.,  Chicago,  111. 


Absorption   Tests  of  Concrete   Blocks 
With    and    Without    Water- 
Proofing. 

The  blocks  tested  were  8x9x16  ins., 
composed  of  1-4.8  by  weight  of  Portland 
cement  and  limestone  screenings.  A  por- 
tion of  the  blocks  were  made  without  ad- 
mixture of  water-proof  compound,  a  por- 
tion had  I  per  cent,  and  another  portion 
had  2  per  cent  of  "Medusa"  water-proof 
compound.  The  untreated  blocks  weighed 
60  lbs.  each  and  the  treated  blocks  weighed 
62  lbs.  each.  All  blocks  were  made  alike 
and  exposed  to  the  weather  for  9  months 
and  then  taken  into  the  laboratorv  and  al- 


Elevating  Charging  Hopper  Equipment  for   Koehring   Concrete   Mixer. 

Transporting  616  cu.  yds.  An  Elevating    Charging  Hopper  for  a  '°"-^'''  '°  '^^"'"*=  ^'^  ^'^'-   ""^'=>'  '^'^'^  "^*" 

concrete:  _                V..  placed   in   water   for   24   hours;   the  water 

Snnprintpndent     I       Hav      at  Concrete    Mixer.  ^^.gj          jj^g     ^           ^^^    jjjg    yQ|,^5    ^g^g    rg. 

Supermtendent    I     day     at  When  the  charging  of  a  concrete  m.xer  „oved  and  w^eighed  at  periods  of  i,  2,  3,  4 

Foreman  ,"riav'pt'3L.".o"            I'-o  ooo"       ^eq"'r«  the  construction  of  a  platform  and  and    24    hours.     Two   sets    of    experiments 

MotoZan  i  day    S  $304     .ott  Ty\      "-Ime  and   the  wheeling  of   sand,   cement  ,,ere lade  and  the   results  are  shown  by 

Seman.^davsat$2  5       8-04  on        =^"'    ^'°"^   "^   '''''   '"'''"'   ''''   '=°"'^="^'°'  the    accompanving    table.     The    tests    were 

Brakeman  34  days  at  $256.       8..04  0.135      ,^„  ,,,„  .ff^rd  to  consider  the  use  of  an  ^^^^   (,y    ^ e  "Sar^dusky   Portland   Cement. 

Total                                      $200-^  $0^26      <='«^-''""'g   <^harging    hopper.    The     accom-  Co.,  Sandusky.  O. 

^         ••'"VV ' .' ■            '  panymg   illustration   shows    such   a    hopper            Absorption.  Per  Cent,  of  Total  Weight. 

Depositing   616     cu.      yds.  attached  to  a  Koehring  mixer.    The   sim-                          ^J>lth«"t            I'T' ,            2%„ 

concrete*  ^\ater-  \\ater-  Water- 

plicity   of  the   device   in   both   construction  proofing.        proofing.        proofing. 

Superintendent    4    days    at  and  operation  is  clearly  shown.     The  hop-  ^xperUnent      ^        ^           ^        ^           ^        ^ 

$583^1    $     23.33  $0,038      per   holds    a   charge    for    one    batch    and  1    !^Xs""6'0    \fi      l'4    044      oil    ool 

Foreman  4  days  at  $4.50. .        18.00  0.029      js    charged    by    wheelbarrows,    shovels    or  3    hours    iisiio    4^94      I'.h    0148      oiss    o'.U 

Foreman  68  days  at  $3.04.      200.72  0.333      other  means  of  loading  material  from  the  oj   ^"url    '  f\2    til     IMoM     1.27    0.30 

Labor  238^4  days  at  $2.56. .     610.56  0.993      ground.     When  filled   the  operator   throws  "                   

a    friction    clutch    tilting    the    hopper    and  A     total     of    29.539,852    short     tons     of 

Total   $858.61  $1,394      emptying  its  contents  into  the  mixer.     No  crushed  stone  was  produced  in  the  United 

Setting  and  moving  forms:  platform  or  incline  is  required,  the  edge  of  States  in   1906.     Of  this  amount   10,011.550 

Superintendent   2   days     at  the    charging    hopper    being    only    12    ins.  ■^hort    tons    was    used    for    road    making, 

$5.83^^    $     11.67  $0,018      above  the  ground  permits  wheelbarrows  to  10,355.322    tons    for    railroad     ballast     and 

Foreman   2  days  at  $450. .         9.00  0.014      be   emptied   directly   into   it.     The   expense  5,990,256  tons   for   concrete. 


December  i8.  1907. 
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Exhibitions    and    Conventions    of    In- 
terest to  Concrete  Users. 

As  this  issue  appears  the  first  cement 
show  of  the  Cement  Products  Exhibition 
Co.  is  being  held  in  Chicago,  111.  In  our 
next  issue  we  shall  give  some  account  of 
the  exhibits  and  of  the  technical  proceed- 
ings of  the  show.  These  technical  pro- 
ceedings are  being  worked  out  in  conjunc- 
tion by  the  Cement  Products  Exhibition 
Co.  ■  and  the  Northwestern  Cement  Prod- 
ucts Association,  whose  annual  conven- 
tion is  being  held  at  the  place  of  the  ce- 
ment show  and  during  two  days,  Dec.  18 
and  19,  of  the  exhibition.  The  program  is 
a  somewhat  elastic  one,  but  it  includes 
talks  by  a  number  of  well  known  engi- 
neers and  cement  technologists  besides  the 
following  papers : 

The  Status  of  the  Cement  Industry  in 
Iowa,  by  R.  G.  Coutts,  Grinnell,  Iowa. 

Practical  Suggestions  for  a  Concrete 
Block  Plant  in  a  Small  Town,  by  Ed. 
Smith.    Barron,    Wis. 

Use  of  Concrete  and  Cement  Block  on 
the  Farm,  by  Mr.  Schuette  or  Mr.  Mur- 
phy, Manitowoc,  Wis. 

The  Effect  of  the  San  Francisco  Earth- 
quake and  Fire  on  the  Structures  and 
Structural  Materials,  by  Richard  L.  Hum- 
phrey,  Philadelphia,   Pa. 

Reinforced  Concrete,  by  T.  L.   Condron. 
Vapor    Curing    of    Concrete    Blocku,    by 
S.   B.  Newberry,    Sandusky,   Ohio. 

Caps,  Sills  and  Other  Special  Work,  by 
Eugene   Tusch,   Minot,   N.   D. 

Forms,  by  Earnest  McCullough,  Chi- 
cago, 111. 

Construction  of  Concrete  Sidewalks,  by 
C.  O.  Brainerd,  St.  Louis,  Mo. 

Manufacture  of  Cement  Pipe,  by  Mr. 
Klemme,  Belmond,  Iowa. 

General  Uses  of  Cement  Pipe,  by  L.  L. 
Bingham,  Estherville,   owa. 

The  Use  of  Concrete  and  Concrete  Pipe 
as  Applied  to  Irrigation,  by  E.  T.  Perkins, 
Chief  Engineer,  Reclamation  Service,  Chi- 
cago, III. 

The  .\dvance  in  Reinforced  Concrete 
Construction  (illustrated),  by  G.  A.  P. 
Turner,    Minneapolis,    Minn. 

Cement  Pipe  as  Used  for  Drainage  and 
Irrigation,  by  F.  A.  B.  Patterson,  Fair- 
mont, Minn. 

The  meetings  at  Chicago  of  the  two  or- 
ganizations named  will  be  followed  on 
Jan.  21-24,  1908,  by  the  fourth  annual  con- 
vention at  Buffalo,  N.  Y.,  of  the  National 
Cement  Users'  Association.  On  Feb.  ig- 
21,  1908,  the  Iowa  Association  of  Cement 
Users  will  hold  its  fourth  annual  conven- 
tion at  Des  Moines,  Iowa.  Mr.  M.  A.  Wil- 
liams, secretary  of  the  Iowa  association, 
will  furnish  information  concerning  the 
convention  programme.  The  exhibit  space 
for  the  Buffalo  convention  is  in  charge  of 
Mr.  Dai  H.  Lewis,  760  Main  street,  Buf- 
falo, N.  Y. 


Earth  and   Rock  Section 


Note:  This  section  is  devoted  to  methods  and  costs  of  exca- 
vating earth  and  rock  and  building  embankments.  It  will 
cover  the  grading  of  roads  and  railroads,  diking  and  canal 
work,  dredging,  building  reservoirs  and  earth  dams,  sewer  and 
water  pipe  trenching,  quarrying,  etc. 


The   Method    of    Operating   a  Lobnitz 

Rock  Cutter  in  Canal  and 

Harbor  Work. 

BY    LINDON    B.\TES,    JR.* 

At  Black  Rock  Harbor,  near  Buffalo, 
and  at  Fort  Edward,  New  York,  a  machine 
new  to  this  country  has  recently  been  in- 
troduced to  shatter  submerged  rock  to  a 
size  capable  of  being  handled  by  dipper 
dredges.  This  most  modern  competitor  of 
the  drill  and  dynamite  boats  is  the  Lobnitz 
Rock  Cutter. 

.\  huge  projectile,  33  ft.  in  length,  2  ft. 
in  diameter  and  weighing  46,000  lbs.,  is  lift- 


rock  occurs  in  the  bottom,  he  can  see  the 
old  and  crude  method  of  accomplishing  the 
work  the  rock  cutter  is  now  doing.  Half 
a  dozen  drill  boats  are  moored  over  the 
section  to  be  shattered  and  their  steam 
drills  are  kept  busy  night  and  day  making 
the  small  holes  in  the  underlying  rock, 
into  which  are  to  be  put  the  dynamite 
charges.  When  a  sufficient  area  has  been 
honeycombed,  another  boat,  the  dynamite 
scow,  is  brought  up  and  with  infinite  care 
these  holes,  20  to  40  ft.  under  water,  are 
^loaded  and  the  batteries  attached. 

Then,  all  shipping  must  beware  until  the 
charge  has  been  set  off.     The  dangers  and 
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Projectile  or  Cutter  Used  with  Lobnitz  Rock  Cutter. 


The  production  of  petroleum  in  the 
United  States  during  1906  was  126,493-936 
bbls. 


ed  8  to  12  ft.  by  means  of  an  exceptioiv 
ally  heavy  winch,  to  fall  with  terrific  mo- 
mentum on  to  the  rock  20  ft.  under  water, 
when  a  trigger  released  it  at  the  top  of  its 
stroke.  Ten  to  twenty  times  the  great 
javelin  crashes  down  into  the  hole  shiver- 
ing a  cubic  yard  or  more  in  volume  into 
fragments.  The  barge  on  which  the 
machine  is  erected  is  then  warped  from  3 
to  s  ft.,  depending  on  the  nature  of  the 
rock,  and  the  process  is  repeated. 

This  process  is  the  latest  that  engineer- 
ing science  has  devised  for  what  has  been 
one  of  the  greatest  problems  in  excavation 
and  harbor  improvement  work — the  shat- 
tering of  submerged  rock  into  such  sizes 
as  can  be  lifted  and  carried  away  by 
dredges  or  grab-bucket  machines. 

If  one  goes  to  a  harbor  like  that  of 
Buffalo,   or  to   various   other  ports   where 


•71  Broadwaj'.  New  York. 


difficulties  of  such  a  process  are  as  obvious 
as  they  are  real.  Only  a  few  months  ago 
a  drill  boat  was  blown  up  in  Buffalo  harbor 
by  an  unexpected  explosion,  and  accidents 
are  far  from  uncommon.  The  method,  too, 
is  very  slow  and  the  results  inadequate, 
for  the  action  of  explosives  in  breaking  up 
stone  is  very  capricious.  In  one  location 
the  rock  may  be  blown  into  infinitesimal 
pieces,  while  great  chunks  may  be  left,  too 
large  to  be  handled  by  the  dredge.  These 
require  another  charge  before  they  can  be 
broken  up.  The  whole  process  is  so  ex- 
pensive that  the  prices  for  excavating  rock 
under  water  have  been  often  around  $2.00 
per  cu.  yd.,  as  against  75c  for  handling 
the  same  material  above  water  by  means 
of  rock  drills  and  steam  shovels. 

With  the  rock  cutting  machine  the  dan- 
gers of  the  explosives  are  eliminated  at 
the  outset.     In  addition  to  this,  the   rock 
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broken  is  invariably  of  such  a  size  and 
nature  that  it  can  easily  be  liandlcd  by  the 
dipper  dredges.  The  great  shaft  drops  by 
its  own  weight  on  to  the  surface  of  the 
rock,  concentrating  the  whole  force  of  its 
impact  on  the  surface  of  a  few  square 
inches.  If  the  rock  is  hard  and  brittle  it 
shatters  like  a  piece  of  glass  struck  by  a 
heavy  hammer.  The  cutter  is  allowed  to 
fall  on  the  same  spot  until  it  has  penetrated 
to  the  depth  desired.  The  eflfect  of  this 
machine  is  to  shatter  an  area  of  from  2  to 
8  ft.  around  the  point,  thus  inaugurating 
a  process  entirely  different  from  the  small 
hole  and  dynamite  system. 

The  rock  cutter  employed  at  Fort  Edward 
is  working  upon  Hudson  River  shale,  a 
very  brittle  rock,  breaking  up  readily.  Each 
successive  hole  is  spaced  3  ft.  away.  In 
this  material  the  resultant  pieces  are  rathet 


river  work  is  being  done,  as  at  Fort  Ed- 
ward, between  substantially  parallel  banks. 
Such  rock  training  walls  are  in  use  on  the 
Weser  River  in  Germany  and  in  many  other 
locations  abroad  as  a  protection  for  the 
banks  and  to  avoid  the  filling  up  of  the 
channel  from  silt  brought  down  by  the 
stream.  For  wherever  there  is  an  expan- 
sion in  a  running  stream  the  current  be- 
comes slower  and  silt  is  deposited,  which 
compels  constant  dredging  for  maintenance. 
Where  the  banks  are  regulated  by  rock 
training  walls  the  sand  in  suspension  does 
not  deposit  and  resitting  is  largely  prevent- 
ed, to  great  economy  in  the  maintenance 
of  navigation.  In  all  river  improvement 
where  rock  occurs  the  material,  as  broken 
up  by  the  rock  cutter,  becomes  especially 
convenient  for  making  the  training  walls. 
The  construction  of  the  apparatus  is  very 
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Sketch     Showing     Arrangement    of     Lobnitz    Rock   Cutter. 


larger  than  a  man's  head,  increasing  in  size 
to  about  a  foot  and  a  half  cube.  The 
breakage  comes  off  mostly  in  slabs  roughly 
cubical  in  shape.  Only  that  part  which  is 
directly  underneath  the  cutter  and  which 
constitutes  a  small  portion  of  the  whole 
volume  is  crushed  into  small  pieces.  In 
Buffalo  on  very  hard  limestone  interspersed 
with  flint  the  rock  broken  up  averaged 
about  the  size  of  cobble  stones,  varying 
either  way.  While  the  very  much  harder 
rock  at  this  location  requires  more  blows 
to  the  cubic  yard  than  do  the  soft  shales 
of  the  Hudson,  nevertheless  the  sizes  into 
which  the  material  was  shattered  was  about 
the  same. 

A  further  appreciable  advantage  of  the 
cutter  is  that  the  rock  which  is  broken  up 
into  these  relatively  uniform  pieces  can  be 
used  in  order  to  keep  the  channel,  where 


simple.  It  may  be  compared  to  a  magnified 
pile-driver.  The  cutting  machinery  is  gen- 
erally mounted  upon  a  pair  of  barges 
joined  together  catamaran-fashion  by  logs 
of  wood  or  steel  girders.  The  balance  and 
stability  is  maintained  usually  by  a  triangle 
of  w-eights  in  which  the  boiler  is  in  the 
stern  of  one  barge,  the  big  hoisting  winch 
in  the  stern  of  the  other  and  the  sheer  legs, 
making  the  tower  upon  which  the  projectile 
is  to  be  hoisted,  is  placed  in  the  middle. 
Where  the  projectile  falls  there  is  a  circu- 
lar hole,  like  a  well,  and  the  depth  is  taken 
at  this  hole  to  show  when  the  point  has 
penetrated   far  enough. 

The  hoisting  winch,  which  may  be  con- 
sidered the  heart  of  the  machine,  is  of 
very  massive  construction.  About  3,000 
blows  are  given  in  the  course  of  a  working 
day  of  24  hours,  for  the  machine  is  kept 


continually  in  operation.  By  a  steel  fric- 
tion clutch  and  an  automatic  gear  it  is 
arranged  that  the  wire  cable  for  hoisting 
follows  the  fall  of  the  cutter  and  raises 
the  projectile  again  just  as  soon  as  the 
blow'  has  been  struck. 

The  tower,  to  the  top  of  which  the  shaft 
or  projectile  is  raised,  is  from  30  to  60  ft 
high  and  is  made  of  steel.  A  ladder  leads 
to  the  top  and  there  are  chains  installed 
by  which  the  projectile  can  be  held  while 
any  repairs  arc  made  on  its  point  at  the 
lower  end. 

The  maneuvering  winch  consists  of  six 
drums  from  which  cables  radiate  in  each 
direction.  If  it  is  desired  to  move  the 
rock  cutter  to  port,  the  engineer  at  the 
maneuvering  vvinch  pulls  in  on  the  two 
port  lines  and  lets  out  on  those  on  the  star- 
board side.  In  a  similar  way  the  rock  cut- 
ter can  pull  itself  forward  on  the  bow  line, 
aft  on  the  stern  line,  and  towards  any 
corner  by  a  combination  of  motions,  very 
much  as  an  octopus  drags  itself  over  the 
rocks  by  its  tentacles.  Under  the  original 
system  chains  were  used  for  these  maneu- 
vering lines,  but  it  has  been  found  that 
wire  cables  are  more  satisfactory.  In  this 
feature  the  Americans  may  be  said  to  have 
improved  on  the  original  Scotch  machine. 

While  these  machines  make  up  the  body 
of  the  rock  cutter,  the  practicability  of  the 
whole  tool  focuses  on  the  strength  of  a 
steel  point  about  30  ins.  long,  fitted  into 
the  bottom  of  the  projectile  shaft.  Before 
the  rifht  composition  of  steel  for  points 
to  deal  with  the  different  varieties  of  rock 
was  even  approximately  understood,  th*" 
original  makers  in  Scotland  had  experi- 
mented for  some  ten  years.  The  leading 
projectile  makers  of  the  United  States  have 
competed  in  trying  to  secure  a  point  which 
would  stand  up  against  the  very  hard  rock 
encountered  at  Buffalo.  The  final  evolu- 
tion of  the  detachable  points  may  be 
summed  up  in  the  following  sentence :  "The 
inside  core  must  be  very  hard ;  the  outside 
tough  but  soft."  In  this  way  the  point 
wears  away  on  the  sides  where  the  iron  is 
soft,  exposing  the  point  itself  to  the  harder 
material.  Thus,  exactly  as  with  a  squirrel's 
tooth,  no  matter  how  much  wear  occurs, 
the  point  itself  always  keeps  sharp.  The 
maintenance  of  this  sharpness  is  particu- 
larly important  in  order  that  the  impact 
may  be  concentrated  on  a  small  surface, 
thus  shattering  more  effectively. 

The  long  trying  out  experience  in  Eu- 
rope has  demonstmtcd  the  curious  anomaly 
that  the  hardest  rock  is  not  that  which  re- 
quires the  hardest  point.  In  soft  abrasive 
material,  such  as  sandstone,  a  particularly 
hard  quality  of  steel  may  be  profitably  em- 
ployed. But  in  the  very  finest  rocks  the 
point  itself  will  very  often  shatter,  because 
excessive  hardness  in  steel  carries  with  it 
brittleness.  For  this  reason  a  soft  and 
tough  steel  is  in  use  in  various  places  where 
the  rock  is  exceedingly  refractor^-.  But  in 
general  it  has  been  found  that  the  hard 
core  point  meets  the  demands  of  both 
classes  of  rock.    The  experience  of  Lobnitz 
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&  Co.  in  Europe  and  of  the  Empire  Engi- 
neering Company  at  Fort  Edward  and  Buf- 
falo have  developed  various  features,  which 
make  up  the  art  of  successful  operation, 
in  respect  to  points.  The  barge  must  be 
quite  stationary  so  that  the  blows  center  all 
on  the  same  spot,  otherwise  there  is 
brought  a  leverage  strain  on  the  point  and 
sometimes  on  the  wellway.  In  the  very 
hard  rock  at  Bufi'alo  the  cutter  let  fall  from 
the  full  height  bounds  away  from  6  to  9 
ins.  on  the  first  impact.  A  reduced  drop 
for  the  first  few  blows  is  necessary  to  start 
the  hole  so  that  the  shock  might  not  be  too 
great  on  the  point,  just  as  a  carpenter  hits 
the  nail  softly  at  first.  During  the  working 
season  of  1906  there  arose  a  certain  amount 
of  trouble  at  Fort  Edward,  owing  to  the 
wear  on  the  shoulder  of  the  shaft.  The 
shank  of  the  point  was  forced  above  the 
holes  made  for  the  set  pins.  It  was  learned 
that  the  undue  wear  was  due  to  the  points 
not  being  tightly  embedded  in  the  shaft  and 
shims  were  necessary  to  make  it  fit. 

The  normal  life  of  a  point  in  the  very 
abrasive  rock  on  the  Manchester  Canal  in 
England  has  been  about  one  month,  night 
and  day  work.  When  worn  to  a  9-in.  face 
they  are  replaced.  The  longest  life  was  17 
weeks,  the  normal  three  or  four  w-eeks.  At 
Tranmere,  Liverpool,  on  rather  harder  rock 
than  at  Manchester  they  last  five  to  six 
weeks.  At  Blyth.  where  the  rock,  mud  and 
clay  over  rock-post  sandstone,  is  harder 
but  less  abrasive,  points  have  lasted  two  to 
three  months  with  only  I  in.  wear.  At 
this  place  about  1,400  cu.  yds.  per  week 
w-as  the  average  output  with  is-ton  cutter, 
night  and  day  work.  At  Fort  Edward, 
New  York,  in  Shale,  points  have  lasted 
four  months. 

The  rock  cutter  was  patented  by  the 
firm  of  Lobnitz  &  Co.,  in  Renfrew,  Scot- 
land, and  its  widest  development  has  taken 
place  abroad.  At  Bari,  in  Italy,  Brest  in 
France  and  the  Iron  Gates  of  the  Danube, 
on  rock  very  hard  and  tough,  the  rock 
cutter  was  applied  with  notable  results. 
The  most  striking  results,  however,  have 
been  achieved  upon  the  Manchester  ship 
canal,  where  several  machines  are  employed. 
The  work  is  in  sandstone  of  various  de- 
grees of  hardness  and  a  bank  of  rock  2  ft. 
in  thickness  had  to  be  removed  to  increase 
ruling  depth  of  the  canal  from  26  to  28  ft. 
The  Chief  Engineer  of  the  Manchester  Ca- 
nal, W.  Henry  Hunter,  has  written  exten- 
sively on  the  rock  cutter's  possibilities.  A 
summary  of  his  report  as  to  its  operations 
is  as  follows : 

"Manchester  Ship  Canal ;  deepening  from 
26  ft.  to  28  ft.;  Lobnitz  rock  cutter  No.  i. 

"Average  quantity  (over  a  period  of  ten 
months)  of  rock  broken  up,  per  month, 
6,403  cu.  yds. 

"Minimum  quantity  of  rock  broken,  5,622 
cu.  yds. 

"Maximum  quantity  of  rock  broken  per 
month,  10,160  cu.  yds. 

"The  rate  of  advance  of  the  rock  cutter 


averages  36  ft.  per  diem,  the  bottom  width 
of  the  canal  being  120  ft. 

"(Signed)   W.  Henry  Hunter. 

"Engineer's  Ofiicc,  June  19,   190J." 

The  introduction  of  the  rock  cutter  into 
America  may  well  mark  a  new  step  in 
harbor  and  river  work. 

[The  Lobnitz  Rock  Breaker  used  in  deep- 
ening the  Suez  Canal  was  equipped  with 
two  cutters  44  ft.  7V2  ins.  long,  each  weigh- 
ing 13  tons.  The  machine  was  capable  of 
delivering  132  effective  blows  per  hour,  but, 
owing  to  the  delays  in  moving  the  breaker 
barge  out  of  the  way  of  vessels,  only  83 
blows  were  averaged  per  hour.  The  thick- 
ness of  the  rock  excavated  and  broken  up 
by  the  breaker  was  2  ft.  7J4  ins.  It  re- 
quired 5.4  blows  to  break  up  a  cubic  yard. 
This  meant  a  little  more  than  15  cu.  yds. 
per  hour,  or  150  cu.  yds.  of  rock  broken 
up  to  be  handled  per  lo-hour  day.  The 
rock  in  the  Suez  Canal  consists  of  "lime- 
stone more  or  less  hard,  calcareous  or  si- 
licious  agglomerates,  generally  containing 
shells,  calcareous  tufa  of  a  red  color,  gyp- 
sum and  alabaster."  In  building  the  canal 
this  rock  was  excavated  out  of  water. 

On  the  rock  excavation  under  water  at 
Blyth,  England,  a  breaker  weighing  15  tons 
was  used.  The  rock  was  a  sandstone  vari- 
able in  character  from  shale  to  hard  and 
tough  sandstone.  It  was  found  that  a  fall 
of  8  ft.  gave  a  penetration  of  3  ft.  into  the 
rock  with  the  breaker,  in  from  8  to  9 
blow-s.  This  depth  allowed  the  dredge  to 
excavate  the  rock  to  a  depth  of  2  ft.  6  ins. 
After  considerable  experimenting  it  was 
found  that  blows  struck  4^  ft.  apart  were 
close  enough  to  break  up  either  the  hard 
or  soft  rock.  Working  day  and  night,  the 
average  yardage  broken  up  per  week  was 
908.  This  is  computed  from  records  kept 
for  6  months.  The  quantity  of  rock  broken 
is  ascertained  by  the  number  and  depths  of 
the  penetrations  of  the  ram  in  a  given 
time,  which  are  recorded,  and,  after  dredg- 
ing, the  amount  of  rock  removed  is  checked 
by  soundings. 

A^  Blyth  150,000  cu.  yds.  of  rock  had 
been  excavated  by  drilling  and  blasting  be- 
fore the  Lobnitz  breakers  were  installed. 
From  the  records  kept,  a  comparison  of  the 
costs  of  the  two  methods  has  been  possible. 
It  has  been  found  that  the  difference  in 
cost  per  cu.  yd.  has  been  about  14  less 
when  using  the  breaker  than  when  drilling 
and  blasting.  Not  only  has  a  saving  been 
effected  in  breaking  up  the  rock,  but  the 
efficiency  of  the  dredge  has  been  increased 
by  the  rock  being  in  better  shape  for  the 
dredge  to  handle,  thus  reducing  the  actual 
cost  of  operating  the  dredge  per  cu.  yd.  of 
rock  excavated. — Editor.] 


Fires  started  through  crime  or  mischief 
have  cost  the  people  of  the  United  States 
$210,852,546  in  21  years,  according  to  offi- 
cial fire  insurance  tables.  To  these  causes 
the  fire  insurance  experts  attribute  about 
31,000  of  369,298  fires  that  have  occurred  in 
21  vears. 


Ambiguous  and  Onerous  Specification^ 
for   Rock   Excavation. 

The  following  clauses  are  copied  from 
two  sets  of  specifications  covering  railroad 
graduation : 

"Solid  rock  will  include  all  rock  in  place, 
which  rings  under  the  hammer,  in  masses 
of  more  than  I  cu.  yd." 

"By  solid  rock  will  be  understood  rock 
which  rings  under  the  hammer,  found  in 
masses  containing  more  than  i  cu.  yd." 

These  clauses  are  similar  to  others  oc- 
curing  in  specifications  covering  rock  ex- 
cavation. They  are  both  ambiguous  and 
onerous.  What  does  the  writer  of  the 
specifications  mean  by  "rings  under  the 
hammer"?  Does  he  mean  that  the  rock 
shall  give  out  a  metallic  ring  when  hit  with 
a  hammer  or  does  he  mean  that  in  drilling 
the  drill  steel  will  ring  out  clear  when 
struck  w-ith  a  hammer?  The  last  sound  is 
a  familiar  one  to  all  contractors,  and  they 
would  no  doubt  believe  the  specification  re- 
ferred to  that  kind  of  a  ring. 

If  this  is  the  meaning  of  the  clause,  it  is 
not  an  equitable  provision.  One  of  the 
editors  of  this  journal  remembers  distinct- 
ly, when  doing  some  work  under  a  con- 
tract with  specifications  similar  to  the 
above,  that  in  putting  down  some  12-ft. 
holes  with  hand  drills,  after  the  holes  were 
2  ft.  deep,  the  drills  gave  out  the  familiar 
ring  under  the  rapid  strokes  of  the  steel 
drivers,  and  as  the  work  was  in  a  narrow 
mountain  gorge  the  metallic  sound  echoed 
and  re-echoed.  The  work  was  in  a  borrow 
pit  selected  by  the  engineer  in  charge  of 
the  work,  and  according  to  the  ring  all 
concerned  thought  they  had  II  ft.  of  solid 
rock.  When  the  blast  was  made  less  than 
half  the  material  was  found  to  be  solid 
rock.  The  sandstone  rock  was  in  thin  lay- 
ers w^ith  disintegrated  shale  betw.een  them, 
and  the  thin  layers  acted  as  a  sounding 
board  for  the  ring  of  the  steel  to  vibrate, 
thus  intensifying  the  sound.  On  the  other 
hand,  it  is  a  well  known  fact  that  many 
solid  ledges  of  rock  do  not  ring  clear 
when  struck  by  the  drill,  but  instead  give 
out  a  dull,  dead  sound.  Such  a  clause 
cannot  be  depended  upon  for  classifying 
rock.  If  the  specification  means  the  ring 
of  the  drill  under  the  hammer,  it  should 
state  so. 

That  a  different  interpretation  can  be 
put  upon  these  clauses  is  shown  by  the  fact 
that  one  engineer  classifying  rock  under 
such  a  clause  carried  with  him  a  small 
geological  hammer  to  use  in  striking  the 
rock.  The  pay  of  the  contractor  was  de- 
pendent upon  the  ring  of  the  rock,  when 
struck  by  this  hammer.  Nothing  could  be 
more  onerous  or  unfair.  Few  rocks  will 
give  a  metallic  ring  when  struck  with  a 
hammer,  especially  when  in  place,  yet  they 
may  be  very  costly  to  blast  and  break  up. 
If  this  is  the  test  to  be  made  for  classifica- 
tion it  should  be  so  stated. 

What  are  the  results  from  such  a  clause? 
It  is  evident  that  the  engineer  can  put  any 
classification  upon  the  rock  excavation  that 
he    may    wish.      This    will    cause    disputes 
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with  contractors,  but  the  latter,  as  a  rule, 
will  accept  the  engineer's  classification,  as 
ihcy  realize  that  their  only  redress  is  a 
suit  at  law,  and  these  are  expensive  even 
when  won. 

It  is  time  that  such  clauses  viere  elimi- 
nated from  specifications  and  .contracts, 
and  one  of  the  duties  for  the  American  So- 
ciety of  Engineering  Contractors  to  under- 
take will  be  a  revision  of  existing  con- 
tracts and  specifications. 


Surfacing  and  Dressing   Earth   Work. 

In  taking  contracts  for  earth  excavation 
one  item  of  work  to  be  done  that  should 
be  given  careful  consideration  is  that  of 
dressing  up  and  surfacing  the  place  of  ex- 
cavation and  the  place  of  depositing  the 
earth.  It  is  true  that  this  work  does  not 
have  to  be  done  until  at  the  end  of  the 
job,  and  for  that  reason  there  is  a  chance 
of  underestimating  the  cost.  Plans  and 
specifications  for  this  work  should  always 
be  included  in  the  regular  specifications 
and  should  be  put  in  the  hands  of  con- 
tractors when  they  are  bidding.  This  is 
seldom  done. 

Some  years  ago  one  of  the  editors  of  this 
paper,  then  doing  some  excavation  work, 
suffered  because  this  was  not  done,  He 
undertook  a  piece  of  work,  believing  that 
the  surfacing  and  dressing  would  be  done 
in  a  manner  that  was  usual  on  that  class 
of  excavation.  Nothing  was  said  in  the 
specifications  as  to  how  the  work  was  to 
be  dressed,  but  at  the  end  of  the  job  the 
engineer  in  charge  of  the  work  gave  the 
contractor  extensive  and  minute  plans  as 
to  how  the  work  should  be  surfaced  and 
dressed.  These  plans  saved  money  to  the 
company  having  the  work  done,  but  they 
added  to  the  cost  of  dressing.  The  in- 
creased cost  was  not  enough  to  make  the 
work  a  money  losing  proposition,  but  it 
did  take  away  several  hundred  dollars  of 
profits. 

On  wagon  road  and  race  track  v/ork 
the  dressing  and  surfacing  is  sometimes  a 
large  per  cent  of  the  total  cost.  On  rail- 
roads and  large  embankments  if  the  work 
is  properly  managed  the  cost  of  dressing 
should  be  a  very  small  part  of  the  cost. 
Contractors  should  impress  this  fact  upon 
their  foremen  and  put  into  the  hands  of 
their  foreman,  hand  or  Locke  levels,  in- 
structing them  as  to  their  use,  so  that  all 
cuts  can  be  taken  to  grade,  and  embank- 
ments carried  to  their  full  height,  includ- 
ing shrinkage,  as  the  work  is  being  done. 
A  Locke  level  will  be  found  of  vast  as- 
sistance  in   this. 

It  must  be  remembered  that  when  the 
dressing  up  of  work  is  done,  that  the  quan- 
tities of  excavation  have  already  been  paid 
for  in  the  monthly  estimates,  and  if  the 
work  is  made  over-expensive  that  the  con- 
tractor feels  the  cost  of  the  work  keenly, 
as  his  current  receipts  from  the  job  may 
not  exceed  his  expenses.  A  contract 
should  be  managed  to  show  a  profit,  each 
month,   if   it   is  possible  to  do   so.     When 
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excavation  is  not  done  carefully  and  ac- 
cording to  stakes,  and  in  an  orderly  man- 
ner, the  cost  of  surfacing  and  dressing  is 
always  high.  The  cost  will  always  be 
greater  when  levels  are  to  be  run  over 
the  finished  work,  than  when  they  are  not, 
unless  frequently  levels  have  been  used  as 
the  work  has  progressed. 

When  this  class  of  earthwork  is  done 
by  hand,  the  cost  is  far  more  than 
when  done  with  machines.  See  "Gillette's 
Earthwork  and  Its  Cost,"  page  34-  Ma- 
chines should  be  employed  whenever  pos- 
sible, and  there  are  a  number  of  such  ma- 
chines in  the  market,  yet  contractors,  in 
many  cases,  persist  in  doing  this  work  by 
hand. 

Engineers  seldom  omit  from  their  speci- 
fications how  the  surface  of  concrete  struc- 
tures are  to  be  dressed,  yet  they  do  not 
seem  to  give  a  thought  to  the  surfacing 
of  earthwork,  until  the  time  comes  to  do 
it.  They  should  state,  before  the  job  is  let, 
how  the  work  is  to  be  dressed  and  sur- 
faced and  they  should  remember  that  if 
they  specify  "sandpapering"  that  they  will 
add  materially  to  the  cost  of  the  work, 
especially  where  the  yardage  is  small.  For 
an  example  of  this  kind  see  Engineering- 
Contracting,  Jan.  9,  1907,  page  14.  No 
matter  what  is  wanted,  it  should  be  clearly 
stated  in  the  specifications,  and  contractors 
should  post  themselves  in  the  matter  be- 
fore making  their  bids. 


The  Cost  of   Digging   Post   and    Pole 
Holes  by  Hand. 

In  building  fences,  holes  are  dug  at  fre- 
quent intervals  for  the  posts.  At  one  time 
these  post  holes  were  dug  entirely  with 
bars  and  shovels.  To-day  there  are  on  the 
market  a  number  of  patent  post  hole  dig- 
gers and  augers  designed  to  do  this  work 
quicker  and  more  economically  than  by 
bars  and  shovels. 

.\  post  hole  digger  may  be  termed  a 
tool  that  does  its  digging  by  being  driven 
into  the  ground,  and  as  it  loosens  the 
earth  picks  it  up,  to  be  taken  out  of  the 
hole.  An  auger  is  not  driven  into  the 
ground  like  a  digger  but  is  forced  down 
into  the  ground  by  a  man  pressing  on  it, 
while  at  the  same  time  he  turns  it  like  a 
carpenter  does  an  auger,  in  boring  a  hole 
through  wood.  The  auger  bores  a  hole, 
rather  than  digs  it.  For  this  reason  the 
hole  made  is  the  same  diameter  as  the 
auger.  The  hole  that  a  digger  makes  is 
generally  a  little  larger  than  the  width  or 
diameter  of  the  tool.  This  is  due  to  the 
fact  that  the  tool  is  lifted  up  and  down 
as  it  is  driven  into  the  ground. 

When  digging  a  hole  with  a  shovel  and 
bar  it  is  seldom  less  than  12-in.  wide  at  the 
top,  but  it  loses  about  one-third  of  its 
diameter  as  it  is  taken  down,  when  the 
holes  are  not  over  3  ft.  deep.  This  is  due 
to  the  fact  that  the  shovel  used  for  this 
purpose  cannot  be  worked  in  a  smaller 
hole.  Time  is  lost  in  hard  ground  by  hav- 
ing to  change  from  the  shovel  to  the  bar, 
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as  it  is  necessary  to  use  the  latter  to  loosen 
the  earth.  On  the  other  hand  both  opera- 
tions are  done  by  the  digger  and  auger. 
A  post  hole  auger  is   illustrated   in   Enci- 
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250,  and  a  digger  in  the  issue  of  Dec.  ii, 
1907,   page  333. 

We  are  enabled  to  give  a  record  of  dig- 
ging some  post  holes  by  hand  with  the 
bar  and  ordinary  long  handled  shovel. 
The  fence  posts  were  7K  ft.  long,  2^  ft.  be- 
ing put  into  the  ground.  The  diameter  of 
the  post  was  6  ins.  The  soil  was  a  red 
clay.  The  holes  being  2yi  ft.  deep,  were 
12  ins.  in  diameter  at  the  top,  but  aver- 
aged 10  ins.  This  made  ij^  cu.  ft.  of  ex- 
cavation for  each  hole.  The  wages  paid 
to  the  laborers  were  $1.50  for  a  ten-hour 
day.  A  man  dug  40  of  these  holes  per 
day,  thus  excavating  about  2  cu.  yds.  of 
earth  each  day.  This  made  a  cost  of  314 
cts.  per  post  hole  dug.  and  a  cost  of  75 
cts.  per  cu.  yd.  of  excavation.  With  440 
post  holes  to  a  mile  of  fences,  posts  being 
on  12  ft.  centers,  this  cost  per  post  gives 
a  cost  per  mile  of  $16.50. 

A  comparison  of  this  with  the  cost  of 
similar  work  done  with  an  auger  will  no 
doubt  be  of  interest.  In  Engineering- 
Contracting  for  Aug.  28,  1907,  page  133, 
is  given  some  costs  of  digging  post  holes 
with  an  auger.  On  that  job  s  in.  posts 
were  used,  and  the  holes  were  dug  with 
a  6-in.  auger,  the  holes  being  2j4  ft.  deep. 
Only  ^2  cu.  ft.  of  earth  was  thus  exca- 
vated from  the  hole,  as  compared  to  i^ 
cu.  ft.  One  man  in  a  lo-hour  day  with 
wages  at  $1.75,  digging  84  holes,  made  a 
cost  of  1.8  cts.  per  hole,  or  a  cost  per 
mile,  440  holes,  of  $7.92.  Thus  it  is  seen 
that  with,  a  higher  wage,  the  cost  was 
more  than  50  per  cent  less,  which  needs 
no  comment  in  affixing  the  value  of  the 
patent  digger  and  auger. 

Another  example  of  the  cost  of  digging 
holes  by  hand  was  in  making  holes  for 
some  12-in.  steel  channels  that  were  to  be 
used  as  the  posts  for  a  large  storage  bin 
for  coal.  The  12-in.  channels  were  24  ft. 
long  and  4  ft.  of  them  were  to  be  buried 
in  the  ground,  embedded  in  concrete.  For 
this  reason  the  holes  were  made  2  ft.  in 
diameter   and  4   ft.   deep. 

The  tools  used  in  digging  the  holes 
were,  a  digging  bar,  a  shovel  and  a  spoon. 
The  holes  w-ere  kept  2  ft.  diameter  to  the 
bottom,  the  spoon  allowing  of  this  being 
done.  From  each  hole  12V;  cu.  ft.  was  ex- 
cavated. One  man  dug  3  holes  of  this 
kind  a  day.  The  ground  was  a  stiff  clay, 
and  all  of  it  had  to  be  loosened  with  the 
bar.  With  wages  at  $1.50  per  lo-hour  day 
the  cost  per  hole  was  50  cts.  In  a  day  a 
man  excavated  1.39  cu.  yds.  of  earth,  which 
made  a  cost  per  cu.  yd.  of  $1.08.  Some 
of  the  patented  diggers  are  adapted  to  thi.s 
work  and  would  no  doubt  have  reduced 
this   cost   somewhat. 

In  a  future  issue  we  expect  to  give  some 
cost  on  digging  pole  holes  for  trolley  and 
transmission   lines. 


December  i8,  1907. 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost 
articles  o  n  construction  work  not  properly  coming 
under  any  of  the  preceding  classifications. 


LETTERS  TO  THE  EDITORS. 

Cost  Analysis  in  Engineering  Colleges. 

Sir :  I  have  received  a  Dec.  4  copy  of 
Engineering-Contracting,  in  which  my  at- 
tention is  called  to  an  editorial  ar- 
ticle on  "Why  Actual  Cosi  Records  Are  of 
Little  Value  Unless  Analyzed  in  Com- 
ponent Elements." 

I  am  glad  to  have  had  my  attention  called 
to  this  article.  Broadly  speaking  the  "pro- 
fessors" have  been,  are  now  and  always 
will  be  blamed  much  for  the  general  sort  of 
thing  for  which  you  apply  blame  in  this 
article,  simply  because  they  cannot  send  the 
engineer  student  forth  with  training  com- 
plete and  satisfactory  in  all  cases  and  in  all 
respects.  Thus  professors,  as  other  men, 
are  in  a  calling  that  commands  at  all  times 
greatest  effort  to  improve  the  training  as 
actually  rendered  in  order  that  it  may  al- 
ways meet  more  nearly  with  requirements. 

I  have  observed  again  and  again,  where 
some  important  thing  was  omitted  or  not 
treated  properly  in  the  training  of  an  engi- 
neering student,  that  he  would  supply  the 
omission  or  improve  the  training  only 
years  after,  'and  then  only  when  forced  to 
through  urgent  practical  necessity.  Where- 
as, had  he  been  started  ofif  rightly,  he 
would  have  built  upon  such  stock  and 
profited  accordingly  from  the  date  he  en- 
tered practice. 

The  professors,  like  other  men,  are  a 
product  of  their  environment  and  of  the 
stress  and  pressures  therein  put  upon  them. 
An  article  like  this  one  is  a  great  help  in 
supplying  a  professor  with  the  justification 
he  needs  for  giving  the  proper  amount  of 
attention  to  cost  analysis,  a  •  justification 
that  will  withstand  the  pressure  upon  him 
that  tends  to  keep  out  of  the  course  much 
reference  to  anything  of  the  sort. 

Years  ago  I  had  a  student  who  had  tal- 
ent for  electrical  machinery  design.  He 
left  college  with  a  good  start  in  the  tech- 
nology of  elementary  electrical  machine  de- 
sign and  without  a  corresponding  start  in 
cost  analysis  and  the  relation  of  all  costs  to 
practical  design.  This  young  man  soon 
became  a  successful  assistant  technical  de- 
signer in  the  service  of  one  of  our  large 
manufacturing  companies.  Ten  years  after 
graduation,  however,  he  found  that  further 
promotion  was  impossible  for  him  because 
he  had  no  adequate  knowledge  of  cost 
analysis.  He  had  to  get  up  the  subject 
then  as  best  he  could  under  great  difficul- 
ties, whereas  if  his  attention  had  been 
properly  directed  to  the  subject  while  in 
college  he  would  have  realized  its  im- 
portance  at  the  start;  throughout  his   first 


ten  years  in  practice  he  would  ever  have 
been  on  the  alert  to  improve  his  knowl- 
edge of  costs  in  relation  to  design,  know- 
ing that  in  the  end  his  final  success  would 
depend  upon  his  ability  to  handle  costs  as 
well  as  the  technology  of  machinery. 
Yours  very  truly, 

H.j^RRis  J.  Ryan, 
Professor  of  Electrical   Engineering, 

Leland  Stanford  Jr.  University. 
Dec.  9,  1907. 


Advantages  of  Oxen  Over   Horses   on 
Short   Hauls. 

Sirs :  It  may  seem  somewhat  of  a  nov- 
elty to  employ  oxen  in  place  of  horses  in 
these  days  of  rush  and  turmoil.  But  in 
the  city  of  Haverhill,  Mass.,  oxen  are  em- 
ployed in  the  construction  of  a  state  road, 
at  a  profit  over  horses,  according  to  Con- 
tractor Adams  of  Andover,  Mass. 

.\t  the  outset  oxen  can  be  bought  for  =54 
cts.  a  pound  on  the  hoof  and  can  be  turned 
into  cash  at  the  end  of  the  working  season 
at  the  same  figure.  On  the  work  at  Haver- 
hill none  of  the  oxen  has  shrunk  in  weight 
since  construction  began  (some  three 
months  ago)  and  several  pair  have  gained 
weight. 

Horses,  on  the  contrarj-,  must  either  be 
sold  at  a  loss  when  construction  is  shut 
down  or  else  be  carried  through  the  winter 
months  while  teaming  is  slack  and  grain 
high.  The  wear  and  tear  on  wagons  and 
the  item  of  shoeing  is  about  the  same  with 
either  oxen  or  horses,  while  with  oxen 
there  are  no  harnesses  to  break. 

The  cost  of  maintenance  per  pair  for 
one  week  is  as  follows : 

O.xen.     Horses. 

Stall    hire $     .50        $  2.00 

Teamster     lo.oo  12.00 

Hay  at  $20  ton S-oo  3.00 

Meal  at  $1.60  bag 3-20  1.60 

Bedding     50  .50 

Corn   at  $1.60  bag 1.60 

Oats  at  $1.50  bushel 1.50 

$19.20        $22.20 
Cost   per   pair  per  work- 
ing   day $3-20        $  3-70 

In  comparing  work  done  it  will  be  well 
to  bear  in  mind  that  the  horse  carts  are 
backed  into  the  pit,  the  teamster  shovels 
and  the  cart  is  at  a  standstill  while  being 
loaded. 

The  ox  cart  is  backed  in,  the  teamster 
does  not  shovel,  but  yokes  his  oxen  on  a 
loaded  wagon  or  the  nearest  loaded  wagon 
and  there  is  thus  practically  no  lost  time 
for    the    oxen.      Notwithstanding    that    the 


teamster  shovels  and  the  horses  walk  faster 
than  the  oxen,  the  oxen  actually  deliver 
more  loads  per  day  whenever  the  haul  is 
600  ft.  or  less  from  the  pit. 

By  actual  test  of  two  sets  of  teams  the 
same  day,  same  haul,  same  foreman  and 
just  enough  extra  shovelers  so  that  no 
team  need  wait  when  loaded,  I  obtained  the 
following: 

Test  of  two  pair  oxen — 

8  men  loading  at  $1.60 .$12.80 

2  men  spreading  at  $1.75 3.50 

One-half  foreman's  time  at  $2 i.oo 

80  loads  at  4  cts.  a  load 3.20 

Cost  per  day,  two  ox  teams 6.40 


$26.90 
Eighty  loads   at  50  cts.,  contract  price, 
equal  $40,  leaving  profit  of  $13.10  in  favor 
of  oxen,  or  $6.55  per  pair  for  day. 
Test  of  two  pair  horses — 

6  men   loading   at  $1.60 $9.60 

2  men  spreading  at  $I.7S 3.50 

One-half   foreman's  time  at  $2 1.00 

64  loads  at  4  cts.  a  load 2.56 

Cost  per  day,  two  horse  teams 7.40 


$24.06 

Sixty-four  loads  at  50  cts..  contract 
price,  equals  $32,  leaving  profit  of  $7.94  in 
favor  of  horses,  or  $3.97  per  pair  for  day. 

Under  these  conditions  the  oxen  prove  to 
be  more  profitable  by  $2.58  a  day  over 
horses. 

No  attempt  is  made  to  criticise  methods, 
etc.,  in  this  article,  but  data  obtained 
simply  to  compare  the  use  of  oxen  with 
horses  unknown  to  either  laborers  or 
teamsters.  There  is  no  doubt  but  what  the 
horses  might  be  speeded  up  a  little  more, 
while  the  oxen  could  not  be,  and  an  in- 
crease in  the  length  of  haul  would  place 
the  oxen  at  a  disadvantage  and  they  would 
then  be  of  more  value  as  beef. 

But  the  figures  certainly  prove  the  con- 
tractor's contention  and  the  oxen  have  af- 
forded an  interesting  item  on  the  work, 
and,  like  Barnum's  ploughing  elephant, 
have  given  the  contractor  no  little  free  ad- 
vertising, as  a  dozen  oxen  at  work  within 
the  city  limits  is  certainly  a  rarity  in  this 
section. 

Yours  very  truly, 

D.    H.    WiNSLOW, 

Resident  Engineer, 
Massachusetts  Highway  Commission, 
Dorchester,  Mass. 


Jefferson    county,    Texas,    has    voted    a 
$300,000  bond  issue  for  the  construction  of 

shell  roads. 


.\  resolution  is  now  before  Congress  rec- 
ommending the  appropriation  of  $1,250,000 
to  defray  the  expense  of  a  survey  and  the 
obtaining  of  a  right  of  way  for  a  ship  ca- 
nal between  lakes  Erie  and  Ontario,  the " 
channel  to  be  large  enough  to  accommo- 
date the  largest  vessels  now  sailing  the 
great  lakes. 
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Methods   and   Costs;  Some   Old,  Some 
New. 
Laying  Submerged  Pipe  Line. — An  8-in. 

water  main  .iIkhU  2,800  ft.  long  was  pulled 
across  a  river  by  means  of  four  locomo- 
tives on  llic  opposite  shore,  attached  to  the 
pipe  by  a  wire  cable.  The  pipe  was  joined 
in  500- ft.  sections  and  launched  through  a 
trench  lined  with  boards.  Extra  heavy 
wrought  iron  pipe  was  used.  In  order  to 
prevent  the  pipe  being  buried  too  deep  in 
the  mud  as  it  was  pulled  across,  it  was 
buoyed  up  at  intervals  of  500  ft.  by  light- 
ers. 


Sprinkling  Car  Tracks. — The  cost  of 
sprinkling  the  street  car  tracks  of  the  De- 
troit United  Railway  of  Detroit,  Mich., 
amounts  to  $4,123.32  per  season;  the  com- 
pany has  eight  sprinkling  cars  in  opera- 
tion, the  cost  for  each  car  per  year  thus 
being  $511.67.  Two  of  the  cars  have  tanks 
of  a  capacity  of  3,670  gallons  each,  and  si.\ 
cars  have  a  tank  capacity  of  3.702  gallons 
each.  A  car  having  a  tank  capacity  of 
3,702  gallons  sprinkles  at  one  filling  3.3 
miles  of  track  to  a  width  of  8  ft.  The  rate 
per  hour  is  lOH  miles. 


Cutting  0£f  Trenches. — A  canal  con- 
structed across  some  marshes  was  inter- 
sected by  a  number  of  narrow  trenches 
which  had  been  dug  previously  to  reach  a 
marl  deposit.  These  trenches  were  lyi  ft. 
wide  and  some  of  them  had  a  maximum 
depth  of  34  ft.  In  order  to  cut 
off  these  trenches  from  the  canal  the 
following  method  was  pursued :  .^ 
pipe  12  ins.  in  diameter  was  low- 
ered into  a  trench  and  forced  down  by 
a  small  ram.  This  pipe  was  then  filled  half 
with  sand  and  half  with  w-ater,  the  latter 
being  added  so  that  the  sand  would  nui 
freely.  The  pipe  was  then  raised  and  in 
this  way  a  sand  cone  extending  to  the  sur- 
face was  formed  in  the  trench.  A  row  of 
piles,  6  to  10  ft.  wide,  was  then  driven 
across  the  trench  and  through  the  sand 
cone,  the  ends  of  the  piles  entering  3  ft.  or 
more  into  the  firm  ground  beneath.  Twen- 
ty-three trenches  were  cut  ofif  in  this  way 
at  a  cost  of  $60  to  $140  each. 


•Data  on  Iron  Ore  Roads. — In  the  Mis- 
sabe  and  Vermillion  ranges  in  Minnesota 
there  are  about  100  miles  of  road  sur- 
faced with  lean  iron  ore.  These  roads  are 
generally  constructed  of  ore  of  about  25 
per  cent  value  with  clay  and  gravel,  the 
system  of  construction  being  about  the 
same  as  for  gravel  roads.  The  sub  grade 
is  generally  made  20  to  30  ft.  wide,  graded, 
drained  and  rounded,  and  the  surfacing 
material  is  placed  for  a  width  from  12  to 
20  ft,  6  to  9  ins.  deep,  spread  imiformly 
but  not  rolled.  Such  roads  soon  become 
hard  and  smooth  if  well  taken  care  of  and 
generally  are  very  satisfactory.  The  cost  of 
maintenance  is  about  the  same  as  for  grav- 
el roads,  but  so  far  no  well  defined  system 
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.>f  maintenance  had  been  put  in  operation 
except  near  the  mines  or  range  cities  where 
traffic  is  heavy.  The  objections  to  the 
roads  arc  dust  in  dry  weather  and  discol- 
oring, paint-like  mud  when  wet.  These 
features  make  the  use  of  this  material  ob- 
jectionable for  city  or  village  streets.  The 
average  cost  of  these  roads  is  as  follows : 
Material  furnished  free  at  mine  dumps ; 
cost  of  loading,  about  10  cts.  per  cubic 
yard ;  haul,  25  to  35  cts.  per  cubic  yard,  per 
mile;  distributing,  3  to  5  cts;  per  cubic 
yard ;  average  amount  put  on  the  roads, 
100  cu.  yds.  per  mile  for  each  foot  in 
w-idth.  The  general  average  cost  of  roads 
on  2-mile  haul  for  i6-ft.  road  equals  $1,120 
per  mile.  Some  roads  have  been  built  on 
a  4-mile  haul  for  $1,350  per  mile,  14  ft. 
wide.  Mr.  George  W.  Cooley,  state  engi- 
neer of  Minnesota,  to  whom  we  are  in- 
debted for  the  infnrmtaion  in  this  note,  has 
made  the  following  additional  estimates  of 
cost  of  these  roads:  One  to  4-mile  haul, 
$1  per  cubic  yard;  less  than  I  mile,  60  cts. 
per  cubic  yard;  over  4  miles,  $1.25  per  cu- 
bic yard.  He  has  advised  using  a  top 
dressing  of  2  ins.  screened  gravel,  which  he 
thinks  will  tend  to  counteract  the  objec- 
tions of  dust  and  mud.  Mr.  Cooley  states 
that  the  lean  ore  road  is  a  good  road,  rea- 
sonably cheap  in  construction  and  mainte- 
nance, satisfactory  as  to  hardness  and 
water  shedding,  and  very  serviceable. 


Gravel  Road  Data.— Mr.  Chas.  C.  Huf- 
fine,  county  engineer  of  Clinton  county, 
Ind.,  has  given  us  the  following  data  on  the 
construction  of  gravel  roads  in  that 
county : 

Per  cu.  yd. 

Cost  of  gravel  at  pit $  .10 

Stripping  pit 05 

Hauling     30 

Dumping    and    spreading 03 

Shoveling     10 

Miscellaneous    05 

Total    $  .63 

As  about  1.800  cu.  yds.  of  gravel  are  re- 
quired per  mile  of  road,  the  cost  will  be 
$1,134.  In  addition  Mr.  Huffine  estimates 
the  cost  of  grading  the  roadbed  at  $200 
and  the  cost  of  bridge'  and  culverts  at 
$200,  making  the  total  cost  per  mile  $1,534. 
The  above  estimate  is  for  bank  gravel. 
The  majority  of  roads  built  in  Clinton 
county,  however,  have  been  made  from 
gravel  taken  from  wet  pits,  making  an  ad- 
ditional expense  of  25  cts.  per  cubic  yard 
for  dipping  or  10  cts.  per  cubic  yard  for 
pumping  water,  depending  on  the  method 
by  which  the  gravel  is  taken  out.  This 
would  increase  the  cost  of  the  road  $450 
or  $180  per  mile  respectively.  The  above 
are  about  the  average  cost  of  gravel  roads 
in  Clinton  county  for  the  past  five  years. 
The  contract  prices  for  these  roads  has 
varied  from  $1,750  to  $2,100  per  mile.  The 
specifications  for  the  construction  of  a 
gravel  road  in  the  above  county  require 
the  roadbed  to  be  graded  to  a  width  of  24 
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ft.  and  the  gravel  surfacing  to  be  placed  to 
a  width  of  9  ft.  The  gravel  is  required  to 
be  placed  15  ins.  deep  at  the  middle  and  9 
ins.  at  the  side.  Common  labor  in  In- 
diana is  paid  about  isVi  cts.  per  hour,  and 
about  30  cts.  per  hour  i$  paid  for  a  two 
horse  team  and  driver. 


Sinking  a  River  Shaft.— The  river  shaft 

of  the  new  water  works  tunnel  of  the  city 
of  Detroit,  Mich.,  has  an  inside  diameter 
of  10  ft.  and  is  placed  at  the  center  of  the 
intake  crib.  The  shaft  was  built  in  a  steel 
cylinder  having  a  diameter  of  14  ft.  at  the 
bottom,  with  a  cutting  edge  extending  3  ft. 
below  the  curb  which  held  the  brickwork. 
This  cylinder  was  sunk  to  the  bottom  of 
the  river  through  an  opening  in  the  crib, 
and  was  then  sunk  through  about  26  ft.  of 
earth  to  the  top  of  the  tunnel.  Guide  tim- 
bers were  first  placed  at  the  crib  to  keep 
the  cylinder  in  a  vertical  position ;  it  was 
then  placed  on  a  raft  inside  the  crib  and  a 
watertight  floor  put  in  under  the  curb. 
The  raft  was  so  constructed  that  it  could 
be  removed  when  the  shaft  had  nearly 
reached  the  bottom  of  the  crib  by  releasing 
the  lines  on  one  end  and  pulling  the  tim- 
bers out  at  the  other.  As  a  precaution  the 
lines  holding  the  raft  were  attached  to  the 
heavy  cross  timbers  of  the  crib  at  the  top 
so  as  to  support  the  shaft  if  it  leaked 
enough  to  overcome  its  buoyancy.  A  pulso- 
meter  was  also  placed  inside  and  hung 
from  the  derrick.  The  stfeel  shaft  was 
made  in  sections  and  riveted  together  in 
the  crib  as  the  cylinder  was  sunk.  The 
brickwork  was  started  on  the  curb  and  was 
successfully  built  up  for  a  height  of  about 
16  ft.,  when  the  shaft  was  found  to  be  so 
close  to  the  bottom  that  the  raft  had  to  be 
removed  in  order  to  permit  the  shaft  to  en- 
ter the  opening  left  for  it  in  the  bottom  of 
the  crib.  When  the  work  had  reached  this 
stage,  through  an  accident  to  the  pulsome- 
ter  and  the  negligence  of  the  night  watch- 
men, the  shaft  filled  with  water  and  sank 
to  a  depth  of  about  4  ft.  into  the  bottom  of 
the  river.  .The  shaft  was  in  its  proper  lo- 
cation, however,  and  the  accident  was 
remedied  by  blanketing  the  ports  through 
which  the  water  entered  the  crib  and 
pumping  out  the  water  from  the  inner 
chamber  of  the  latter  so  that  another  sec- 
tion could  be  riveted  to  the  shaft  and  the 
water  pumped  out  of  it.  The  watertight 
floor  was  then  removed  and  the  brickwork 
continued  to  the.  top  of  the  lower  cylinder. 
As  the  brickwork  was  built  up,  the  shaft 
kept  sinking  into  the  clay,  which  was  care- 
fully excavated  so  as  to  keep  the  shaft 
plumb,  and  there  was  so  little  resistance  by 
friction  that  without  any  external  loading 
the  shaft  sank  to  the  top  of  the  tunnel  land- 
ing almost  exactly  in  its  proper  location. 
The  constructions  of  the  river  tunnel,  and 
the  shaft  noted  above,  were  described  in  a 
paper  by  James  Ritchie,  read  before  the 
Civil  Engineers'  Club  of  Cleveland  and 
printed  in  the  November,  1907,  Journal  of 
the  Association  of  Engineering  Societies. 


December  i8,  1907. 


ENGINEERING-CONTRACTING 


349 


Data  on  the  Cost  of   Road  Treatment 
by  the  Metropolitan  Park  Com- 
mission of  Massachusetts 
During  1907.* 

BV    JOHN    R.    RABLIN.f 

At  the  meeting  of  the  association  about 
one  year  ago  I  described  the  experiments 
we  had  just  made  in  the  treatment  with 
"Tarvia"  of  about  3'-;  miles  of  park  road- 
way in  Revere,  Chelsea  and  Everett.  At 
that  time  little  could  be  said  as  to  its  dura- 
bihty  or  wearing  qualities,  as  the  work  had 
been  completed  only  a  short  time.  As  it 
has  now  had  a  test  of  one  year  with  rather 
unusual  winter  conditions  attending,  we 
are  able  to  judge  somewhat  of  its   merits. 

During  the  winter  one  portion  of  the 
roadway  for  a  distance  of  about  2,000  ft. 
showed  signs  of  scaling,  the  top  surfacing 
of  tar  and  screenings  about  J4-in-  in  thick- 
ness, breaking  up  and  leaving  the  roadway 
in  about  the  condition  it  was  in  before 
treatment.  In  my  opinion  this  action  w-as 
due  primarily  to  the  condition  of  the  road 
on  which  the  "Tarvia"  was  placed,  an  ex- 
cessive amount  of  binding  material  having 
been  used  in  its  construction,  and  this  pre- 
vented the  proper  penetration  of  the  "Tar- 
via." Nevertheless,  after  the  scaling,  the 
road  remained  in  good  condition  and 
seemed  to  have  received  some  benefit  from 
the  treatment.  One  other  section  of  the 
roadway,  about  1,500  ft.  in  length,  appeared 
to  have  been  too  lightly  treated,  that  is,  too 
little  material  was  used  or  it  penetrated 
more  rapidly  or  to  a  greater  extent  than 
ordinarily,  as  the  larger  stones  of  the  road 
were  not  covered  with  the  surfacing  of 
'Tarvia''  and  screenings..  The  road,  how- 
ever, seemed  to  be  thoroughly  bonded  and 
remained  in  good  condition.  With  the  ex- 
ception of  these  instances  the  treated  road- 
way remained  in  excellent  condition 
throughout  the  winter  and  spring,  and  it 
was  evident  that,  generally,  winter  condi- 
tions and  frost  had  no  bad  effects.  The 
roadways  have  been  clean  and  free  from 
dust  or  mud.  In  July  of  this  year  some  other 
portions  of  the  roadways  began  to  show 
the  effects  of  wear,  and  during  July  and 
August  -about  one-half  of  the  214  miles 
treated  last  fall,  including  the  portion 
which  scaled  and  the  portion  which  was 
improperly  treated,  were  re-treated  with 
"Tar\-ia"  and  the  balance  of  the  3^/2  miles 
were  patched  where  necessarj'. 

The  cost  of  the  re-treatment  w'as  at  an 
average  of  6.4  cts.  per  square  yard.  Con- 
sidering the  3^  miles  as  a  whole,  the  cost 
of  maintenance  of  the  "Tarvia"  surfacing, 
including  re-treating  and  patching,  has 
been  314  cts.  per  square  yard. 

During  this  year  about  90,000  sq.  yds.  of 
roadways  have  been  treated  with  "Tarvia" 
at  an  average  cost  of  7.3  cts.  per  square 
yard,    in    addition    to   the    maintenance    of 


that  laid  in  igo6.  The  location,  amount 
and  average  cost  per  square  yard  of  the 
new  work  is  shown  in  the  accompanying 
tabulation : 


shore  drive  along  Revere  Beach  Reserva- 
tion have  been  treated  with  a  petro- 
leum product  known  as  "Asphaltoilene," 
which    is     furnished    and  applied    by    the 
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Roadway. 


Mid.  Fells, 

Pleasant  st.  to  N.  side  Highland 

ave 

Revere  Beach  Parkway, 
Main  St.  to  Fellsway 

Revere  Beach  Parkway, 
Brdwy.,  Everett  to  Eliot  Circle 

Winthrop  Shore 

Lynnway  and  Northern  Circle  . 

Revere  Beach  Res., 

Revere  st.  to  Cove  st. 


Work 
done 
1907. 

Total  cost. 

Tarvia  used, 
gallons. 

Stone  used, 
tons. 

Cost  per 
square  yard. 

"o-o 

o 

1 

CO 

Tarvia-« 
per  sq.  i 

Stone— 
per  sq. 

Aug.  19-31 

»1403.74 

15,000   8,846 

1 

234 

.0318 

.0383 

.0234 

0935 

5897 

.0156 

June  20  to 
July  6 

1 
912.3312,780  4.087 

1 

219.6 

0200 

.0250 

0260 

0710 

.3200 

.0170 

July  6  to 
Aug.  17... 

1 
3020.53  47.26018,182 

712 

0151 

.0206 

06.19 

3810 

0150 

Sept.  23  to 
Oct.  12.... 

1635.93  23,90010.845 

256 

.0215 

.0324 

.0157 

.0696 

.4615 

0109 

Sept.  16  to 
Sept.  21..  . 

736.55   8,840  4,710 

189.5 

.0185 

.0376 

(rm 

.0833 

5300     0214 

May  22  to 
June  22.... 

1315.37  22,825   8.955   359 
Average  cost 

.0107 

.0282 

.0188 

.0577 

4011    .0167 

.0196 

.0316 

.0219 

.0731 

.4477 

.0161 

•Paper  read  Nov.  12  before  the  Massa- 
chusetts Highway  Association. 

tEngineer  Metropolitan  Park  Commission. 
Boston.   Mass. 


The  variation  of  the  cost  per  square 
yard  is  due  principally  to  the  condition  of 
the  roadways  treated,  the  cost  of  labor*  for 
cleaning,  etc.,  varying  the  greatest  amount, 
and  the  cost  of  "Tarvia"  varying  somt-- 
what  with  the  amount  required  for  the  dif- 
ferent conditions  of  roadway. 

Some  portions  of  this  new  work  which 
has  been  done  this  year  have  developed 
one  rather  unsatisfactory  condition  which 
is  that  the  "Tarvia,"  after  it  has  been  on 
the  road  a  short  time,  has  drawn  up  into 
bunches,  making  the  surface  of  the  road- 
way uneven  and  rough.  It  was  at  first 
thought  that  this  condition  was  due  to  im- 
proper spreading,  but  upon  investigation 
and  observation  of  work  done  after  the 
first  occurrence  of  this,  which  work  was 
done  with  particular  care,  it  was  evident 
that  it  was  not  caused  by  faulty  work  but 
probably  by  a  variation  in  the  "Tarvia"  fur- 
nished us.  This  condition  did  not  seem  to 
materially  lessen  the  effectiveness  of  the 
treatment,  but  it  has  not  the  smooth  and 
even  surface  of  most  of  this  work  which 
we  have  done. 

It  is  my  opinion  that,  generally,  the  re- 
sults of  the  treatment  of  our  roadways 
with  "Tarvia"  have  been  satisfactory,  and 
it  has  been  very  effective  in  the  preserva- 
tion of  the  surface  of  the  roads  and  in 
making  them  practically  dustless  and  mud- 
less. 

Various  experiments  have  been  made  by 
us  during  this  year  in  the  use  of  oil  on  the 
roads.  The  road  from  North  Beacon  st. 
to  Riverside  St..  in  the  Charles  River  Res- 
ervation, Watertow^n,  and  a  portion  of  the 

•The  organization  and  wages  per  day  of 
the  force  employed  in  the  road  treatment 
work   were   as   follows: 

1    Foreman    @  $2.75 

1    Double    team @     5.00 

1   Single   team    g     3.50 

7    Laborers,    cleaning VP    2.00 

5   Laborers,   spreading  tar @     2.00 

3   Laborers,    spreading   screenings @     2.00 

1  Steam  roller. 


Good  Roads  Improvement  Co.  of  Cincin- 
nati, O.  This  material.  I  am  informed,  is 
a  Kentucky  oil  with  the  naphtha  and  other 
volatile  substances  removed,  leaving  a 
heavy  asphalt  base,  which  is  applied  to 
the  surface  of  the  road  in  its  natural  state, 
without  heating,  by  means  of  the  "White 
Oiler,"  a  machine  used  in  the  application 
of  oil  in  California.  This  treatment  re- 
quired a  road  in  particularly  good  condi- 
tion, either  nearly  new  or  newly  resur- 
faced, and  verj-  little  cleaning  is  necessary, 
only  the  removal  of  loose  dust. 

The  cost  of  this  work  was  6  cts.  per 
square  yard  for  the  material  and  its  appli- 
cation. The  cost  of  cleaning,  which  was 
done  by  our  own  forces,  was  so  slight  that 
no  account  of  the  cost  was  kept. 

The  Charles  River  road  is  about  one 
mile  in  length  and  is  constructed  with 
gravel  surface.  In  the  treatment  of  this 
road  an  excessive  amount  of  oil  was  used 
on  account  of  the  uneven  condition  of  the 
road  at  the  time,  and  this  made  necessary 
the  closing  of  the  road  for  about  a  week 
to  allow  the  oil  to  penetrate.  It  was  also 
necessary  to  spread  a  light  sprinkling  of 
gravel  over  some  portions  to  absorb  the 
surplus  oil. 

This  road  has  been  in  excellent  condi- 
tion since  its  treatment,  which  was  in  June, 
and  has  required  no  watering  and  no  re- 
pairs. Although  the  appearance  of  the  road 
was  not  very  agreeable  at  first,  we  shall 
probably  get  the  benefit  of  the  excessive 
amount  of  oil  used,  as  it  now  seems  evi- 
dent that  the  treatment  will  last  another 
year  if  the  frost  does  not  injure  it  to  any 
great  extent. 

About  i/.ooo  sq.  yds.  or  J4  of  a  mile  of 
the  Revere  Beach  drive  was  treated  with 
this  material.  This  road  is  a  macadam, 
had  been  constructed  about  one  year,  and 
was  in  very  good  condition.  In  the  treat- 
ment of  this  road  too  little  oil  was  used. 
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especially  on  the  sides  of  the  road,  on  ;  c- 
count  of  the  fear  of  marring  the  concrete 
gutters  and  edgestoncs.  Therefore,  the 
road  was  not  thoroughly  bonded,  and  early 
this  fall  began  to  pick  up  a  little.  Another 
light  treatment  was  given  it  where  neces- 
sary, and  it  is  now  in  very  good  condition. 

I  consider  this  treatment  effective  in  pre- 
venting dust  and  in  bonding  the  surface  of 
the  road,  and  especially  for  a  gravel  sur- 
faced road.  There  is  no  ofTensive  odor 
from  this  oil. 

In  the  Middlesex  Fells  Division  about 
240,000  sq.  yds.  of  roadway  have  been 
treated  with  a  mixture  of  water  gas  tar 
and  Kentucky  oil  similar  to  that  just  de- 
scribed. At  the  beginning  of  this  work  an 
emulsion  with  about  25%  to  30%  oil  was 
used,  but  Supt.  Charles  P.  Price, 
who  was  doing  the  work,  experi- 
mented with  the  mixture  of  oil  and 
water  gas  tar,  and  considered  it 
somewhat  cheaper  and  fully  as  good,  and 
used  it  for  the  greater  part  of  the  work. 
This  mixture  is  made  in  varying  propor- 
tions of  from  2  barrels  oil  and  6  barrels 
water  gas  tar,  to  4  oil  and  6  water  gas  tar, 
the  amount  of  oil  used  depending  some- 
what on  the  condition  of  the  road  on  which 
it  was  used.  This  mixture  was  heated  by 
steam  coil  and  applied  by  means  of  a  spe- 
cial attachment  to  a  watering  cart,  which 
was  designed  by  Mr.  Price. 

This  treatment  thoroughly  lays  the  dust 
at  the  time  of  its  application  and  remains 
efTective  for  this  purpose  for  from  8  to  10 
w-eeks,  but  after  that  time  requires  further 
treatment.  This  method  has  very  little,  if 
any,  bonding  qualities  and  does  not  pre- 
vent the  roads  from  being  stripped  of  their 
surfacing,  the  materials  working  into  the 
gutters.  Possibly  after  a  number  of  appli- 
cations of  this  material  enough  oil  might 
accumulate  to  form  a  bond.  As  yet  I  have 
not  obtained  the  details  of  the  cost  of  this 
work,  but  the  average  cost  of  one  applica- 
tion is  about  4  cts..per  square  yard.  The 
materials  are  purchased  in  barrels,  and 
the  work  is  performed  by  our  own  men. 
This  is  the  extent  of  our  work  for  the  past 
season  in  this  line,  and  I  think  great  bene- 
fits have  been  derived  from  each  method  of 
treatment. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and 
state  that  you  saw  the  catalog  mentioned 
in  Engineering-Contracting.  If  you  are  in 
the  market  for  tools,  machinery  or  supplies 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  0487.  Portland  Cement.— Alpha  Port- 
land Cement  Co.,  Easton,  Pa. 

This  24-page  pamphlet  descrlbea  briefly 
the  manufacture  and  general  character  of 
Alpha  Portland  cement,  gives  results  of 
strength  and  fire  tests,  general  Instructions 
for  selecting  sand  proportioning  and  mix- 
ing concrete  and  testimonial  letters. 


No.  0488.  conveyor  Belts. — The  Mcllroy 
Belting  &   Hose    Co.,    Chicago,    111. 

This  circular  describes  briefly  "Rubber- 
Ite"  belts  for  conveyors.  Special  claims  arc 
made  for  the  durability  of  this  belting  and 
of  the  facts  that  It  will  run  through  water, 
oil  or  alkalies  and  that  heat  or  cold  will 
not   affect   it. 

No.  0489.  Ferrolnclave. — The  Brown  Hoist- 
ing Machinery  Co.,  Cleveland,  O. 

Ferrolnclave  is  the  name  of  a  new  cor- 
rugated sheet  steel  of  special  shape  for  re- 
inforcing concrete  slabs  for  roofing,  floors, 
siding,  etc.  This  32-page  pamphlet  de- 
scribes the  construction  of  ferrolnclave  and 
the  methods  employed  in  constructing  rein- 
forced concrete  slabs  with  it.  The  pam- 
phlet is  an  excellent  one  and  should  be 
secured   by   all   interested. 

No.  0490.  Concrete  Mixers. — Eureka  Ma- 
chine  Co.,    Lansing,    Mich. 

The  Eureka  mixer  is  a  continuous  mixer 
with  automatic  device  for  regulating  and 
feeding  the  stone,  sand  and  cement  at  uni- 
form rates  and  in  exact  proportions.  This 
14-page  pamphlet  describes  and  illustrates 
the  construction  and  operation  of  the  mixer 
In  detail. 

No.  0491.  Reinforcing  IMetal. — American 
Wire  Fence  Co.,  189  La  Salle  St.,  Chicago, 
HI. 

The  reinforcing  described  In  this  48-page 
pamphlet  consists  of  plain  round  rods  un- 
derneath woven  wire  fabric,  both  of  high 
carbon  steel.  The  dimensions  and  quality 
of  metal  used  are  described,  drawings  and 
descriptions  are  given  of  special  spiral  re- 
inforcing for  columns,  and  tables  of  strength 
and  other  useful  information  are  presented. 
The  pamphlet  contains  a  large  number  of 
halftone  views  of  structures  In  which  Am- 
erican  reinforcing   has   been   used. 

No.  0492.  Reinforced  Concrete. — The  Gen- 
eral   FIreprooflng    Co.,    Youngstown,    O. 

This  is  an  unusually  interesting  pamphlet. 
Opening  with  an  introduction  on  the  general 
merits  of  reinforced  concrete  and  a  de- 
scription of  recent  developments,  the  con- 
struction, analysis  and  method  of  placing 
the  company's  pin-connected  girder  frame 
reinforcement  for  girders  is  described.  An  In- 
teresting feature  of  the  company's  work  is  its 
practice,  where  this  reinforcement  is  used,  of 
designing,  centering  and  furnishing  a  mill 
schedule  of  the  exact  lengths  and  Jlzes  of 
lumber  required.  The  company's  cold 
twisted  lug  bar  Is  described  and  results  of 
strength  tests  and  microscopical  studies  are 
given.      The  pamphlet  contains  32  pages. 

No.  0493.  Tubs  and  Buckets. — The  Brown 
Hoisting    Machinery    Co.,    Cleveland,    O. 

This  20-page  pamphlet  is  devoted  entire- 
ly to  illustrations,  descriptions  and  tables 
of  capacities  and  dimensions  of  the  large 
line  of  tubs  and  buckets  made  by  the  com- 
pany named.  The  list  includes  buckets, 
shovels  and  grab  buckets  as  well  as  dump- 
ing buckets.     The   catalog  is  a  good  one. 

No.  0494.  "Nevoid"  Waterproofing  Com- 
pound.— The  Abby-Dodge-Brooks  CJoncrete 
Co.,    Newark,   N.    J. 

This  11-page  pamphlet  gives  full  direc- 
tions for  waterproofing  concrete  by  means 
of  the  compound  named.  This  compound  is 
a  powder  which  is  mixed  with  tlie  cement 
and  w'hlch,  it  Is  stated,  does  not  affect 
either  its  color  or  strength,  but  will  render 
the  concrete  waterproof  and  free  from 
efflorescence. 

No.  0495.  "Symentrex." — A.  C.  Horn  Co., 
10    Burling    Slip.    New    York,   N.    Y. 

"Symentrlx."  which  Is  briefly  described 
in  this  8-page  circular  Is  a  paint  made  of 
Portland  cement  and  flint  which  can  be  ap- 
plied to  cement  or  concrete  surfaces  to  se- 
cure   both   waterproofing   and   tint. 

No.  0496.  Concrete  Dams. — .\mbursen 
Hydraulic    Construction    Co.,    Boston.    Mass. 

This  32-page  p.amphlet  Is  well  worth  se- 
curing by  every  engineer  interested  In 
liydraulic  power  work  or  water  supply.  A 
number  of  dams  built  by  the  company 
named  are  illustrated  and  well  described. 
Together  with  the  companion  pamphlet  on 
l>am  Design  it  gives  a  better  treatise  on 
reinforced  concrete  dam  design  and  con- 
struction than  is  had  In  most  text  books 
on   concrete. 

No.  0497.  Air  Compressors. — McKiernan 
Drill   Co.,    170   Broadway,   New   York. 

This  72-page  catalog  describes  air  com- 
pressors, their  installation  and  work,  and 
gives  tables  '  showing  power  developed  by 
compressors.  Various  styles  and  sizes  of 
conipressors  are   illustrated  in  llie   h.alftones. 

No.  049S.  Wind  IVIills. — A.  J.  Corcoran, 
Corbin  Building,  New   York,  N.   Y. 

This  6-page  circular  illustrates  wind  mills 
built  by  the  firm  named.  Special  claims 
are  made  of  great  strengtii  and  for  the  fact 
that  all  parts  are  made  to  gage  and  are 
absolutely   interchangeable. 


Personals. 

Union  Bridge  &  Construction  Co.,  of  Kan- 
sas City,  Mo.,  is  to  open  an  office  in  Beau- 
mont. Tex. 

Mr.  W.  F.  Grant.  City  Engineer  of  Sault 
Ste.  Marie,  Mich.,  and  Miss  L.  H.  Miller, 
wer^  married   in   that  cily  last  week. 

Mr.  William  Goldsmith  has  resigned  his 
position  as  Assistant  Engineer  to  the  Board 
of  Water  Supply  of  New  York  City. 

All  offices  of  the  Stone  &  Webster  organ- 
ization in  Boston,  Mass.,  are  now  located  In 
the  company's   building  at   147   Milk  St. 

Mr.  Arthur  O'Brien  of  the  Fort  Orange 
Construction  Co.,  Troy.  N.  Y.,  has  been  ap- 
pointed City  Engineer  of  Utica,  N.   Y. 

Mr.  W.  J.  McDaniei  h.'is  been  appointed 
Chief  Engineer  of  the  Balilnger  &  Abilene 
K.  R.  Co.,  which  proposes  to  construct  a 
railroad  between  Balilnger  and  Abilene,  Tftx. 

Hains  Concrete  Mixer  Co.,  Washington,  D. 
C.  has  moved  its  offices  from  the  Kellogg 
Building  to  723  Union  Trust  Company  Build- 
ing,  that  city. 

Illinois  Society  of  Engineers  and  Survey- 
ors will  hold  its  annual  meeting  .Ian.  15,  16 
and  17  at  the  University  of  Illinois,  Cham- 
paign,   111. 

William  S.  Love,  manager  of  the  Wheeler 
Condenser  &  Engineering  Co.  of  New  York, 
died  Dec.  11,  at  his  home  in  Orange,  N.  J.. 
of  pneumonia,  resulting  from  grip.  He  was 
40   years   old. 

Mr.  Wayne  A.  Clark,  heretofore  Assistant 
Engineer  of  the  Duluth  &  Iron  Range  K.  R., 
has  been  appointed  Chief  Engineer,  with 
headquarters  at  Duluth,  Minn.,  to  succeed 
R.    Angst,    deceased. 

Mr.  R.  R.  Seymour  has  been  appointed 
Clilef  Engineer  of  the  Chicago.  Indiana  & 
Southern  Ry.,  succeeding  Mr.  B.  C.  Rich, 
whose  resignation  of  that  position  Is  mcn- 
tloiied   elsev/here  In    this   column. 

Mr.  R.  O.  Jones,  for  the  past  nine  years 
connected  with  the  Jeansvilie  Iron  Works  of 
Hazelton,  Pa.,  and  for  several  years  Chief 
Engineer  of  that  company,  has  accepted  a 
position  as  Chief  Engineer  of  the  Dayton 
Hydraulic  Machinery  Co..   of  Dayton,   O. 

The  Monticello  Construction  Co..  which  is 
to  btilld  part  of  the  Cumberland  River  & 
Nashville  R.  R.  out  ot  Tateville.  Ky..  has 
elected  the' following  officers;  President.  J. 
H.  Shearer;  Vice  President.  J.  H.  Martin; 
Secretary,  W.  L.  Baker;  Treasurer.  Charles 
McConnaghy. 

Mr.  Howard  Egleston,  Assistant  En.glneer. 
has  been  transferred  from  the  Del  Rio  and 
Nogales  branch  of  the  Cananea.  Yaqui  River 
&  Pacific  R.  R.  (the  Southern  Pacific's  Mex- 
ican concession)  to  the  company's  work  at 
Mazatlan.  where  he  will  have  charge  of 
track  laying  and  bridge  woric. 

Mr.  S.  P.  Hull,  Engineer  of  Signals  of  the 
New  York  Central  &  Hudson  River  R.  R.. 
has  been  appointed  Engineer  of  Mainte- 
nance 01  Signals,  with  office  at  New  York. 
Mr.  W.  H.  Elliott  succeeds  Mr.  Hull  as  En- 
gineer of  Signals.  They  will  have  jurisdic- 
tion over  all  divisions  except  the  electric 
division. 

Mr.  L.  D.  Hadwen.  Assistant  Engineer  of 
Bridges  and  Buildings.  Chicago,  Milwaukee  & 
St.  Paul  Ry.,  has  been  appointed  Acting  En- 
gineer of  Masonry  Construction,  with  head- 
quarters at  Chicago,  111.,  to  succeed  Mr.  J.  J. 
Harding,  who  has  been  assigned  to  other 
duties  in  connection  with  the  Pacific  Coast 
extension. 

Mr.  B.  C.  Rich  h.as  resigned  his  position 
as  Chief  Engineer  ot  the  Chicago.  Indiana 
&  Southern  Rv.  and  has  formed  a  partner- 
ship with  Mr.  A.  T.  Carlson  and  Mr.  Robert 
Fife,  under  the  firm  name  of  Rich.  Carlson 
&  Fife.  The  firm  will  have  its  oflices  In 
the  Fort  Dearborn  BIdg..  Chicago.  111.,  and 
will  engage  in  a  general  contracting  busi- 
ness. 

George  Marlowe,  a  weU  known  inventor, 
died  recently  at  Seattle.  Wash.,  aged  96.  Mr. 
Marlowe  was  the  inventor  01  a  locomotive 
headlight,  and  he  was  said  to  be  the  first 
Inventor  to  put  a.  smoke  consumer  in  the 
market.  Mr.  Marlowe  was  born  in  Dublin, 
Ireland,  and  was  graduated  from  the  uni- 
versity of  that  city.  At  the  age  of  33  he 
came  to  America. 

■William  II.  Ward,  a  well  known  contractor, 
of  Lowell.  Mass..  was  killed  Nov.  28,  at  Gro- 
ton,  Mass..  by  the  fall  of  a  derrick,  while 
he  was  directing  the  construction  of  a  bridge 
over  the  Nashua  River.  Mr.  Ward  had  been 
in  the  contracting  business  for  about  40  years 
and  during  that  time  he  built  a  large  num- 
ber of  bridges  in  New  England  and  New 
York  State.  Including  those  spanning  the 
Charles  River  at  Newton,  Mass..  and  the 
pier  of  the  Harvard  bridge  between  Boston 
and  Cambridge  Mass.  He  also  erected  the 
monument  on  the  Bennington  battlefield  at 
Bennington.  Vt.     He  was  78  years  old. 
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BIDS  ASKED 
Bridges. 


Dec. 

18. 

Dec. 

IX 

Dec. 

19. 

Dec. 

21). 

Dec. 

:;« 

Dec. 

?.n 

Dec. 

20. 

Dec. 

24 

Dec. 

S7 

Dec. 

30. 

Dec. 

31. 

Jan. 

2 

Jan. 

2 

Jan. 

2. 

Jan. 

X. 

Jan. 

a. 

Jan. 

fi. 

Jan. 

fi. 

Jan. 

7, 

Jan. 

7. 

Jan. 

X 

Jan. 

10, 

Feb. 

13. 

Cleveland,   O Nov  27 

Granville,    Ind.     . .  .■ Dec.  4 

Doniphan,    Mo Dec  11 

Red   Wing,    Minn .Dec.  11 

Norfolk,     V'a Dec.  18 

Pitcairn.     Pa Dec.  18 

Bartlesville,     Okla Dec.  IS 

Greenfield,    Ind Dec.  18 

Baltimore,    Md Dec.  11 

Savannah,    Ga Dec  11 

Victoria.    B.     C Dec.  IS 

New   Orleans.   La Dec.  4 

Grants    Pass.    Ore Dee  18 

Forrest     City,     Ark Dec.  18 

West    Union,     O Dec.  18 

Fort    Monroe,    Va Dec.  11 

Colfax.     Ija Dec.  11 

Hammond,    Ind Dec  18 

Castle  Haynes,  N.   C Nov.  20 

Salem.   S.   Dak Nov.  27 

Waseca,    Minn Deo  18 

Wayne,    Neb Dec  IS 

St.    Charles,   Mo Oct.  30 


Buildings. 


Dec. 

18. 

Dec. 

19. 

Dec. 

19. 

Dec. 

19. 

Dec. 

19. 

Dec. 

19. 

Dec. 

20. 

Dec. 

:;l. 

Dec. 

21. 

Dec. 

21 

Dec. 

21. 

Dec. 

2.'?. 

Dec. 

n. 

Dec. 

23. 

Dec. 

23. 

Dec. 

23, 

Dec. 

26. 

Dec. 

2(i. 

Dec. 

27. 

Dec. 

27. 

Dec. 

27. 

Dec. 

27. 

Dec. 

27, 

Dec. 

2S 

Dec. 

2S. 

Dec. 

29. 

Dec. 

30. 

Dec. 

30, 

Dec. 

30 

Dec. 

31. 

Jan. 

0 

.Tan. 

?. 

Jan. 

2. 

Jan. 

3. 

Jan. 

fi. 

Jan. 

6. 

Jan. 

S. 

.Tan. 

9. 

.Ian. 

10. 

Jan. 

10, 

Jan. 

11. 

.Tan. 

13. 

Jan. 

13, 

Jan. 

13. 

Jan. 

14. 

Jan. 

1.1. 

Jan. 

I.n. 

Jan. 

15, 

-Jan. 

17. 

Jan. 

IS 

Jan. 

20. 

.Tan. 

22. 

Chicago,    111 Dec.    11 

Ocala.   Fla Nov.    13 

Dayton.     O Nov.    27 

Milwaukee,     Wis Dec.     11 

Chicago,   111 Dec.    11 

Minneapolis.    Minn Dec.    IS 

New   York,    N.    T Dec.    18 

Fort  Worth,    Tex Nov.    27 

Madison,    Kan Dec.      4 

Washington,   D.    C, 

Atlanta,  Ga Dec.    11 

Ann    Arbor.    Mich Nov.      6 

Fort   Des   Moines.   la Nov.    27 

Soldiers  Home,  Cal Dec.      4 

Jersey   City,   N.   J Dec.    11 

Reading,     Pa Dec.    18 

Richmond.    Va Dec       4 

New    York,    N.    Y Dec.    IS 

Tulalip.    Wash Nov.    27 

Tulalip.    Wash Nov.    27 

San   Francisco,    Cal Dec.      4 

Allentown,    Pa Dec.     11 

Chicago.     Ill Dec.    IS 

Milwaukee,    Wis Dec.    18 

Chicago.     Ill Dec.    IS 

Viola,    Kan Dec.    18 

Lancaster,    Pa Nov.    13 

Monterey.    Cal Dec.    11 

Edwardsville.     Pa Dec.    IS 

Philmont,     N.     Y Dec.    18 

Flint,    Mich Nov,    13 

South    Bend,    Ind Nov.    20 

Milwaukee,    Wis Dec.    18 

Albuquerque.    N.    Me.K Nov.    20 

Wichita.    Kan Nov.    27 

Cincinnati,    O Dec.      4 

Fort    Spokane.    Wash Nov.    27 

Trenton,    N.    J Dec.    IS 

Cheyenne  Agency.   S.  Dak.. Nov.    27 

Punta     Gorda,     Fla Dec.    IS 

Fort    Smith,    Ark Dec.    18 

Fort    Monroe,     Va Dec.    18 

Fort   Wood,   N.   Y.   H Dec.    18 

Santa    Fe.    N.    Me.t Dec.    IS 

York,    Neb Dec.    11 

Winnlbago,    Neb Dec.      4 

Martlnsburg.    W.   Va Dec.    11 

Houston.   Tex Dec.    11 

East   Liverpool,   O Dec.    11 

Pine   Ridge,    S.    Dak Dec.      4 

Richmond.    Va Dec.    11 

Poplar,    Mont Dec.    11 


Dec. 

20 

Dec. 

20 

Dec. 

21 

Dec. 

23 

Dec. 

23 

Dec. 

23 

Dec. 

23, 

Dec. 

26 

Dec. 

27 

Dec. 

27. 

Dec. 

27. 

Dec. 

31. 

Jan. 

2. 

.Ian. 

2 

Jan. 

2. 

■Ian. 

3. 

Jan. 

4, 

.Tan. 

4 

Jan. 

fi 

Jan. 

fi 

.Tan. 

fi. 

Jan. 

fi, 

.Tan. 

7, 

Jan. 

11 

Jan. 

17 

.Tan. 

IS, 

Feb. 

4. 

•  Roads  and  Streets. 

Washington.    Pa Nov 

Milwaukee,     Wis.     ...     '      'Dec' 

Apollo,    Pa Dec' 

Denver,    Colo !Dec' 

Dorranceton,    Pa.     ..  Dec 

Kansas    City,    Mo '     Dec 

Chicago,     111 Dec' 

Harrisburg,    Pa Dec 

Amity.    Pa '  Dec' 

New    Brunswick,    N.    J Dec 

Baltimore,     Md.     ...  Dec 

Wyalusing,     Pa '  'Dec 

Ridgefield,    Conn Dec' 

Little    Rock,    Ark Dec' 

Tipton.     Ind Dec 

Salt    Lake   City.    Utah. .. !!  loec! 

Lisbon,     O Dec 

Cleveland,    O .Dec 

Logansport.    Ind Dec 

Lebanon,    Ind Dec' 

Danville.    Ind Dec 

Crown    Point.    Ind !   Dec 

Vincennes.    Ind Dec 

Noblesville.    Ind Dec 

Washington.    Pa Dec 

Fort     Washington,     Md Dec 

Billings.    Mont Nov 


27 
18 
11 
11 
IS 
18 
18 
11 
11 
18 
18 
11 
11 
11 
18 

4 
18 
18 

6 
18 
18 
18 
18 
18 
18 
18 
27 


Sewers. 

Dec.    18.  Springfield,    O Dec  4 

Dec.    18.   Brooklyn,    N.    Y 'Dec  11 

Dec.    18.  Kankakee,    III Dec  18 

Dec.    18.  Decatur,     III "Dec  IS 

Dec.    19.  St.     Paul.    Minn .'i  .".■.';.' Dec  11 

Dec.  23.  Milwaukee,    Wis.    ...               Dec'  IS 

Dec.    23.  Toledo,    O ::"Dec  IS 

Dec.    27.  Youngstown,     O Dec  IS 

Dec.    28.  Evansville,    Ind "Dec  4 

Jan.      3.  Salt    Lake   City.    Utah Dec'  11 

Jan.      6.  Hanley    Falls.    Minn Dec'  11 

Jan.      6.  Durango.     Colo Dec  18 


■Water  Supply. 

Dec.  18.  New   York,   N.    Y Dec  11 

Dec.  19.  Fort    Dade.    Fla Nov'  27 

Dec.  27.  Sauk  P^ipids,   Minn Dec'  11 

Dec.  27.  Fort    Leavenworth      Kan.. .Dec  18 

Jan.  1.  Norway,    Me ' Nov  27 

Jan.  1.  Orange,     N.     J Dec  18 

Jan.  8.  Tucson.    Ariz Nov  27 

Jan.  10.  Phoenix,   Ariz .Dec'  11 


Miscellaneous. 

Madison.   Wis., 

Concrete  Work,  Wrecking,  Nov.    13 

New   York,    N.   Y., 

Snow    and    Ice    Removal,  Dec.    11 
Baltimore,   Md., 

Boiler   Repairs,  Dec.    11 
Portland,    Ore.. 

Steamboat.  Nov.    20 
Lafayette.   Ind.. 

^,  Electric  Lighting,  Nov.    27 

Chicago,  111., 

Interior  Finish,  Dec.    11 
Fort  Monroe.  Va., 

Vessel    Repairs,  Dec.    18 
Chinook,   Mont., 

Electric  Light  Works,  Nov.    20 
Washington,    D.    C, 

Metal  Work,  Dec.      4 
St.    Omer,    Que., 

Wharf,  Dec.    18 
L  Anse   a   La    Barbe,    Que., 

Wharf,  Dec.    IS 
Fort   Benjam.in   Harrison,    Ind., 

Fence,  Dec.    18 
Chicago,   111., 

Gasoline   Lights,  Dec.    18 
Portland.    Ore., 

Hydraulic   Dredge,  Nov.    27 
Syracuse.   N.    Y., 

Garbage    Disposal,  Dec.    18 
Boston,   Mass., 

Wreck  Removal,  Dec.      4 
Paducah,    Ky., 

^  Tenders,  Dec.      4 

Dayton,    O., 

Conduit    System,  Dec.    11 
Richmond,  Va., 

Gas   Mains,  Dec.    18 
Altoona,    Pa., 

Garbage    Disposal,  Dec.    11 
Charleston,    W.   Va.. 

Street   Lighting,  Dec.    IS 
Boston,  Mass., 

Masonry,  Etc.  Dec.    11 
Reading,   Pa., 

Garbage  Disposal,  Dec.    18 
Indianapolis,  Ind.. 

Monument,  Dec.    11 
Portland.  Ore., 

Light   Station,    Nov.    27 
Columbus,    O.. 

Garbage  Works.  Dec.      4 
New    York,    N.    Y.. 

Dry  Dock,  Dec.    18 


Dec. 

18. 

Dec. 

18. 

Dec. 

18. 

Dec. 

20. 

Dec. 

20. 

Dec. 

20. 

Dec. 

20. 

Dec. 

21. 

Dec. 

21. 

Dec. 

21. 

Dec. 

21. 

Dec. 

21. 

Dec. 

21. 

Dec. 

23. 

Dec. 

23. 

Dec. 

27. 

Dec. 

27. 

Dec. 

30. 

Dec. 

30. 

Dec. 

31. 

Jan. 

1. 

Jan. 

6.  : 

Jan. 

7.  ; 

Jan. 

10.  ] 

Jan. 

14.  ] 

Jan. 

14. 

Jan. 

18.  3 

i: 


Jan.      9.  Fort   Huachuca,    Ariz., 

To„     in    TTT.,     .  Swimming    Pool,  Dec.    18 

Jan.    10.  Wilmington,   N.   C, 

i^»K     11    £!.    T      •      ,   Dump   Scows,  Dec.    18 
teb.    11.  St.    Louis,    Mo., 

M<,„      1     D  Garbage    Reduction,  Dec.    18 

■\lay      1.   Buenos  Aires,  Argentina, 

Subways,  Nov.    20 

Excavation,  Earth  and  Rock. 

Dec.    20.  Mount  Vernon,   Ind., 

n»^     99    TV.      .       ,     Drainage   Work,  Dec.      4 
Dec.    23,  Montreal,   Que., 

ran       7    r^     o      .      Railroad    Work,  Dec.    11 
Jan.      7.  De  Smet,  S.   Dak., 

Jan.    11.  Washington,   R'T    ^°'''-  '''?■  " 

Jan.    16.  Detroit,   Mich.,      ^■•^'^S'"^,  Dec.  18 

Feb.      1.  Ottawa,    Ont.,        ^^-^^Sing.  Dec.  18 

Trent   Canal,  Dec.  18 

Materials,Machines,Supplies,Tools,Etc. 

Dec.    IS.  Baltimore,    .Md., 

r,o„     ,D    D   W'"<*°^v   Guards,  Gates,  Dec.    11 
Dec.    18.  Baltimore,  Md  , 

Dec.    19.  Pittsbu^^Vf ^"^"'-    ^*=-  D^-^-    " 

Dec.    19^°ATc1:gt"l?r*°'"  ^"'^•^'<^''  °^°'    " 

n»„     on  '-^A^T",V    ^^"'^'"    P'Pe.    Etc.,  Dec.    11 
Dec.    20.  Ashville,    O., 

Dec.    20.  Chicago.  1lL,'''"'P^'   '^'''-  ^<''=-      " 

Dec.    20.   Chicago"lll.'."^    Apparatus,  Dec.    1, 

r.»„     01    T.-     u-       Freight    Elevator,  Dec.    11 
Dec.    21.  Washington.    D.    C. 

r,o„     01    A,-,         ,         Sy.'^P    Barges,  Nov.    27 
Dec.    21.  Milwaukee.    Wis.. 

r..>„     01     -v,-,       ^,'''®   Engine   Boilers,  Dec.    18 
Dec.    21.  Milwaukee,    Wis., 

no„     oi    r..  ■  ,„     ^■'■®   Engine,  Dec.    IS 

Dec.    21.  Chicago,   III., 

T^„  oo  TT-     ,..E're    Alarm    Cables.  Dec.    18 

Dec.  23.  Washington.    D.    C. 

T^  o„  .  Electrical  Materials.  Dec.      4 

Dec.  26.  Annapolis,   Md., 

Dec.  27.  Washington.    D.    C,      '^''*''  °^'^'    ^^ 

T^  o-    XT^'P?-   Chain,    Rope,   Etc.,  Dec.      4 

Dec.  27.  New  York.   N.   Y., 

„  „_    X^'^HH'"   Cleanin'g   System,  Dec.    11 

Dec.  2i.  Brooklyn,  N.    Y., 

!-,„„     oo    ,-..,■  „,  Timber,  Dec.    18 

Dec.    28.  Chicago,    III.. 

Switchboard,  Etc.  Dec.  18 
2.  Washington,    D.    C, 

Steam  Gages,  Valves,  Etc.,  Dec  11 
2.  Jersey  City.    N.  J., 

Broken    Stone,    Wire,    Etc..  Dec.    11 

2.  Winnipeg,    Man., 

0    T3„i,-  ,r..  Pump,  Dec.    18 

3.  Baltimore,  Md.. 

„    „.  'Window  Guards,   Gates,  Dec.    18 

6.    Washington,  D.  C. 
r„„     1=    ,,     .,  Engine.    Brick,    Etc..  Dec.    18 
Jan.    15.  Manila,   P.   I., 

Pumps  and  Motors,  Oct.     {• 
Jan.    lo.  Winnipeg,  Man.. 

,r    „r     ,  .  Water  Pipe,  Dec.      4 

.Tan.  15.  Washington,    D.    C, 

Pumps.   Mntor.s.   Cranes,   Etc.,  Dec     11 
.Jan.     15.  Grand    Rapids,    Mich., 

Stone.  Dec.    18 

BIDS  ASKED 
Bridges. 

Bids  are  asked  on  following  work  the 
notes  being  arranged  alphabetically  bv 
states:  ' 

Forrest  City,  Ark.— Until  Jan.  2,  by  T  C 
Merwm,  County  Clerk,  for  construction  of 
iiio  ft.  steel  highway  drawbridge  over  St. 
Francis  River  at  .Madison.  H.  N  Pharr 
Chattanooga,    Tenn.,    is   Engineer. 

Greenfield,  Ind.— Until  Dec.  24,  bv  Wm 
I.  Garriott.  County  Auditor,  for  tlie  con- 
struction of  one  112-ft,  span  steel  bridge 
with  concrete  abutments,  over  Sugar  Creek' 
in  Center  Township;  one  75-ft.  span,  steei 
bridge,  with  one  12-ft.  span  steel  and  con- 
crete bridge  over  ditch  In  Brandywine 
Township. 

Hammond,  Ind. — Until  Jan.  6,  bv  Commis- 
sioners  of  Lake  County,   Crown   Point,   Ind 
for  construction   of  swing  bridge  over  Calu- 
met River  at  Columbia  Ave.,  Hammond. 

Waseca,  Minn.— Until  Jan.  8,  by  Countv 
Commissioners,  for  constructing  severa'l 
steel   bridges. 

Wayne,  Neb.— Until  Jan.  10.  bv  Countv 
Clerk,  for  the  building  and  repairing  of  all 
bridges  required  to  be  built  or  repaired  in 
the    county   during    1908. 

West  Union,  C— Until  .Ian.  3.  by  Auditor 
of  .\dams  County,  for  the  construction  of  a 


Jan. 
Jan. 
Jan. 
Jan. 
.Tan. 
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superstructure  of  a  bridge,  over  Cherry 
Fork  Creek.  Also  for  the  construction  of  11 
supi-i'slrurture  of  a  brldse  over  Lick  Kork 
of  linish  Creek  to  conni'ct  thi-  terinlnu.s  of 
the  Kllllnstown  and  ViuiKlien  Chapel  Turn- 
pike. 

Grants  Pass,  Ore. — I'ntll  .Ian.  2.  by  County 
rciiirt  for  lon.itriiitloK  .steel  bridge,  400  ft. 
I. '11^,    (>\er   Rogue    Klver. 

Bartlesvllle,    Okla.— Until    Dec.    20,    by    J. 

II.  (iordeii.  County  Clerk,  for  the  erection 
of   »1.\    wagon    bridges. 

Pitcalrn,  Pa.— I'nfll  Dec.  20,  by  Borough 
Clerk,  tor  construction  of  reinforced  con- 
crete   bridge. 

Norfolk,  Va.— Until  Dec.  20,  by  W.  T. 
BiMiike,  City  Hnglncer.  for  construction  of 
(MilvtTl  at  intersection  of  Hedgate  Ave.  and 
Cniiiway  Court.  Sixth  Ward.  Bond  for 
il.l'iio    required    of   successful    bidder. 

Victoria,  B.  C— Until  Dec.  31.  by  F.  C. 
Gamble,  Public  Works  Kngineer.  for  super- 
structure metal  for  swing  bridge.  North 
Arm,    Praser    River. 

Buildings. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Fort  Smith,  Ark. — Until  noon.  .Ian.  11,  by 
Board  of  Kducation  at  offlce  of  A.  Klingen- 
sinlth.  Architect.  318-19  111.  BIdg.,  Fort 
Smith,  for  all  labor  and  materials  required 
by  the  plans  and  specifications  for  the  erec- 
tion (tf  a  16-roorn  two-story  basement  brick 
and    stone   gi-ammar  school    building. 

Punta     Gorda,     Fla. — Until    3     p.     m..    Jan. 

III.  by  .lames  Knox  Taylor.  Supervising 
Architect,  Washington,  D.  C.  (or  construc- 
tion of  quarters  and  boathouse  at  Boca 
Grande  Quarantine  Station,  Punta  Gorda, 
Fla. 

Chicago,  111.— Until  noon.  Dec.  27,  by 
Husiness  Manager  Board  of  Education,  730 
Tribune  Bldg..  for  closet  room  additions  to 
Bradwell  School.  77th  St.  and  Sherman 
Ave.;  also  plumbing  and  gasfltting,  tile 
sewers  and  ventilation. 

Chicago,  III.— Until  11  a.  m..  Dec.  28,  by 
Department  Public  Works,  322  City  Hall, 
for  the  construction  of  a  brick  and  etone 
isolation  hospital,  at  the  southeast  corner 
of  31th     St.  and  Hamlin   Ave. 

Viola.  Kan.— Until  Deo.  29.  by  Chas.  J. 
Dalliom.  Clerk,  for  constructing  2-story.  4- 
mom   brick   school    building    for  this    city. 

Minneapolis,     Minn. — Until    4    p.    m.,    Dec. 

19,  by  Board  of  Education,  W.  K.  Hicks, 
Secretary,  for  the  construction  of  an  addi- 
tion to  the  Webster  School  building,  ac- 
cording to  plans  and  specifications  on  file  in 
the  office  of  E.  S.  Stebbins,  Architect,  61^ 
Masonic    Temple. 

Trenton,  N.  J.— Until  3  p.  m..  Jan.  9,  by 
James  Knox  Taylor.  Supervising  Architect, 
Wasliington.  D.  C.  for  the  plumbing  and 
marble  finish  in  toilet  rooms,  etc..  for  the 
U.  S.  Post  Office  and  Court  House  building 
and    extension    thereto   at    Trenton. 

Santa  Fe,  N.  Mex. — Until  2  p.  m..  Jan. 
13,  by  Commissioner  of  Indian  Affairs. 
Washington.  D.  C.  for  furnishing  labor  and 
materials  for  constructing  offlce  building  at 
Santa.  Fe  School.  Further  information  may 
be  obtained  from  C.  J.  Crandall.  Superin- 
tendent,   Santa    Fe. 

New    York,    N.    Y. — Until    11    a.    m..    Dec. 

20,  by  Henry  H.  Sherman,  Chairman  Execu- 
tive Committee,  Department  of  Education, 
Park  Ave.  and  59th  St..  for  new  metal 
ceilings,  plastering,  etc.,  in  connection  with 
repairs  and  altei-a lions,  etc.,  at  the  annex 
to  the  Normal  College.  East  22nd  St..  Se- 
curity   required    is    $400. 

New  York,  N.  Y. — Until  3  p.  m.,  Dec.  26. 
by  C.  B.  .1.  Snyder.  Superintendent  of 
School  Buildings.  Park  Ave.  and  59tli  St., 
for  alterations  of  present  auditorium  on  the 
second  and  third  floors  of  the  board  of  edu- 
cation. Park  Ave.  and  59th  St.  Security  re- 
quired   is   $10,000. 

Phllmont,  N.  Y.— Until  Dec.  31,  by  J.  F. 
Ycrrick.  Clerk  Board  of  Education,  for  erec- 
tion  •  >f  addition    to   school   building. 

Fort  Wood,  N.  Y.  H.— Until  11:30  a.  m., 
Jan.  13,  by  C!.  C.  Burnell,  constructing  Q. 
M.,  for  the  construction,  including  plumbing, 
lieating.  electric  wiring  and  electric  light- 
ing lixtures,  of  one  double  set  of  captains' 
quarters   at    this   post. 

Edwardsvllle  (P.  O.,  Wllkesbarre)  Pa.— 
Until  Dec.  30,  by  E.  Lewis,  Chairman,  for 
constructing   borough   hall. 

Reading,  Pa.— Until  Dec.  23,  by  H.  K.  Llv- 
Ingood,  County  Controller,  for  alterations  to 
county  court  house. 

Fort  Monroe,  Va. — Until  noon,  .Ian.  13,  by 
Capt.  Ernest  R.  Tllton,  Constructing  Q.  M., 
for  remodeling  bathhouses  at  quarters  84, 
Fort  Monroe. 


Milwaukee,  Wis. — Until  3  p.  m.,  Dec.  28, 
by  .Ahin  1*.  Kletzsch,  President,  Milwaukee 
.Vudlttirlum  Hoard,  room  45,  University 
Itldg.,  for  furnishing  all  the  materials  and 
doing  all  the  woi'k  necessjiry  and  required 
to  construct  and  erect  an  auditorium  build- 
ing on  the  square  or  piece  of  l.ind  bounded 
north  by  State  St..  east  by  Fifth  St..  .south 
by  Cedar  St.,  and  west  by  Sixth  Si.  Perry 
&  Clas,  Architects,  419  Broadway,  Milwau- 
kee. 

Milwaukee,  Wis. — Until  5  p.  m.,  Jan.  2, 
by  Hoard  of  School  Directors,  Frank  M. 
liarbach.  Secretary,  for  mjiterlals  ancl  do- 
ing all  the  woi'k  necessary  in  razing  tiie 
(lid  school  building  and  to  consti'uct  and 
erect  a  school  building  on  the  northwest 
corner  of  Forest  Home  and  11th  Avs.,  In 
the   nth   ward  of  the  city  of  Milwaukee. 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Chicago,  III.— Until  10:15  a.  m.,  Dec.  23,  by 
Board  Local  Iinprovements.  216  City  Hall, 
for  S  contracts  for  paving  with  vitriticd 
bi'ick,  six  contracts  for  paving  with  granite 
blocks,  13  contracts  for  paving  with  asphalt, 
four  contracts  for  paving  with  limestone  and 
three  contracts  for  paving  with  blast  fur- 
nace slag. 

Crown  Point,  Ind. — Until  noon.  Jan.  6.  by 
Count.v  Commissioners,  for  the  construction 
of  two  gravel   roads  in  North  Towmship. 

Danville,  Ind. — Until  10  a.  m.,  Jan.  6,  by 
County  Commissioners,  for  the  construction 
of  a  gravel  road,  14.600  ft.  long,  on  the  lines 
between    Center   and    Middle   Townships. 

Lebanon,  Ind. — Until  1  p.  m..  Jan.  6.  by 
B.  F.  Simmons,  County  Auditor,  for  con- 
structing a  gravel  road,  29.400  ft.  long  in 
Clinton  Township  and  a  gravel  road  10,600 
ft.    long    in    Marion    Township. 

Logansport,  Ind. — Until  10  a.  m.,  Jan.  6. 
by  George  W.  Cann,  County  Auditor,  for 
constructing  gravel  road  in  Deer  Creek 
Township,    road  to   be  about  five  miles  long. 

Noblesvllle,  Ind. — Until  10  a.  m.,  Jan.  11, 
by  N.  W.  Cowgill,  County  Auditor,  for 
grading,  draining  and  graveling  W^m.  Single- 
ton et  al  road,  at  an  estimated  cost  of 
$3,401,  and  for  similar  improvement  of 
Enoch  R.  Worlev  et  al  road  at  estimated 
cost   of    $3,610. 

Tipton,  Ind. — Until  Jan.  2.  by  Trustees 
First  Baptist  Church,  E.  A.  Jackson,  Treas- 
urer,  for  construction  of  new  church. 

Vincennes,  Ind. — Until  2  p.  m.,  Jan.  7,  by 
John  T.  Scott,  County  Auditor,  for  the  con- 
struction of  104,602  ft.  of  gravel  road  in 
Decker  Township  and  10,567  ft.  of  gravel 
road  in   Vincennes   Township. 

Baltimore,  -Md. — Until  11  a.  m.,  Dec.  27, 
by  Commissioners  for  Opening  Streets,  Hoen 
Bldg.,  to  grade,  curb,  gutter  and  pave  with 
bitulithic  asphalt  blocks,  vitrified  bricks  or 
sheet  asphalt  Konig  St..  from  Linden  Ave. 
to    Bolton    -\\'e. 

Fort  Washington,  Md. — Until  2  p.  m..  Jan. 
18,  by  t^onstrucling  Q.  M.,  for  resurfacing 
macadam    roads  at   this  post. 

Kansas  City,  Mo.— Until  3  p.  m.,  Dec.  23, 
by  Frank  P.  Gossard,  Secretary  Board  Park 
Commissioners,  for  grading  portion  of  Lydia 
Ave. 

New  Brunswick,  N.  J. — Until  11  a.  m.. 
Dec.  27,  by  County  Freeholders,  M.  Irving 
Demarest,  Clerk,  for  the  construction  of 
seven  stone  and  gravel  roads  of  an  aggre- 
gate length  of  62,409  ft.  Morgan  F.  Larson, 
County  Engineer,  121  Smith  St.,  Perth  Am- 
boy,  N.  J. 

Cleveland,  O. — Until  11  a.  m.,  Jan.  4.  by 
Julius  C.  Dorn,  County  Clerk,  for  the  grad- 
ing, draining  and  paving  of  Dille  Road,  from 
its  Intersection  with  the  Lake  Shore  boule- 
vard and  Gilbert  Ave.  to  Euclid  Road.  Bids 
are  also  asked  until  same  date  for  grading, 
draining  and  paving  of  Fisher  Road  from 
cltv  limits  to  west  line  of  Bedford  Town- 
ship.     A.    B.    Lea,'  County   Engineer. 

Lisbon,  O. — Until  Jan.  4,  by  County  Audi- 
tor, for  grading  road  leading  from  East 
Liverpool   to    Lisbon. 

Dorranceton  (P.  O.,  Wllkesbarre)  Pa. — 
l.intll  7  p.  m.,  Dec.  23,  by  Town  Council 
for  grading,  curbing  and  paving  with  U.  S. 
crcoreslnate  wood  block  portion  of  James 
St..  and  for  grading,  curbing  anil  paving 
with  vitrified  fire  clay  paving  block  portion 
of  Dorrance  St.  Smith  &  Welles,  Engi- 
neers, 1003  Coal  Exchange  Bldg..  Wllkes- 
barre,  Pa. 

Washington,  Pa. — Until  noon,  Jan.  17, 
by  Ciuintv  Commissioners,  H.  R.  Campbell. 
C'lerU,  for  the  construction  of  Improved  road 
bed.  lulverts.  bridges,  etc..  on  the  Dry  Run 
road  leading  from  Monongahcla  to  Ginger- 
hill:  length  tUree  miles.  Wm.  Wylie.  County 
Road    Engineer. 


Milwaukee,  Wis.- Until  10:30  a.  m.,  Dec. 
20,  by  Hoard  Public  Works,  Charles  J. 
Poetseh,  (.'hairnian,  for  gra<ilng,  paving  with 
brick,  5th  St.,  from  Grand  Ave.  to  Fowler 
St.;  certified  check  for  $2,200  required  with 
bid.  Bids  are  also  asked  for  grading  and 
paving  with  asiihalt  5th  St..  from  Grand 
Ave.  to  Wells  St.;  certified  check  for  $700 
required    with    bid. 

Sewers. 

Bids  are-  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Durango,  Colo. — Until  9  p.  m..  Jan.  6,  by 
Mayor  lleiman  Herndt,  for  constructing 
three  .sanitarv  sewers  to  Include  about  1,100 
ft.,  10-ln.  vitrified  pipe  sewer  and  9,02u  ft. 
of  8-ln.  vitrified  pipe  sewer,  manholes, 
fiushtanks,    etc. 

Decatur,  III. — Until  2  p.  m..  Dec.  18,  by 
Hoard  I,ocal  Improvements,  for  construct- 
ing 850  lin.   ft.  of  12-ln.   vitrified  tile  sewer. 

Kankakee.  III. — Until  4  p.  m.,  Dec.  18,  by 
Board  Local  Impro\ement3,  Fred  Mann, 
Ch.airiTian.  for  constructing  lateral  sewer 
from   "Water  St.    to  Walnut   St. 

Toledo,  O. — Until  noon,  Dec.  23,  by  Rey- 
nold Voit,  Secretary  Board  Public  Works, 
for  labor  and  material  for  construction  of 
Main    sewer  No.    1.018. 

Youngstown,  O. — Until  noon,  Dec.  27.  by 
Board  Public  Service,  W.  H.  .M'Mlllin, 
Clerk,  for  constructing  sewer  in  Mahoning 
Ave.,   from  city   limits   to   Mahoning   River. 

Milwaukee,  Wis. — Until  10:30  a.  m.,  Dec. 
23,  by  Board  Public  Works,  Charles  J. 
Poetseh,  Chairman,  for  constructing  a  con- 
crete sewer  in  and  along  Greenfield  Ave., 
from  the  Kinnickinnic  River  to  a  point  655.35 
ft.  east  of  Barclay  St.,  in  the  soutli  sewer- 
age district.  Certified  check  for  $2,200  re- 
quired   with    bid. 


Water  Supply. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Fort  Leavenworth,  Kan. — lentil  11  a.  m., 
Dec.  27.  by  Capt.  .1.  E.  Normoyle,  Con- 
structing Q.  M..  for  constructing  water 
mains  at   this  post. 

Orange,  N.  J. — Until  noon.  Jan.  1,  by  Wll- 
lett  B.  Gano,  City  Clerk,  for  suction  and 
delivery  pipe  connections  of  pumping  engine 
at  Chestnut  St.  pumping  station.  Bids  are 
also  asked  for  steam  and  feed  water  piping 
at   above   station. 


Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Washington,  D.  C. — Dredging. — Until  noon. 
Jan.  11,  bv  Major  Spencer  Cosby,  U.  S. 
Engrs.,  22d  and  K  Sts..  N.  W.,  for  dredg- 
ing in  Rappahannock  River,   Va. 

Detroit,  Mich. — Dred.ging. — Until  3  p.  m., 
Jan.  16.  by  Col.  Clias.  E.  L.  B.  Davis,  U. 
S.  Engrs.,  for  dredging  Saginaw  River, 
ilich. 

Ottawa,  Ont.— Trent  Canal.— Until  4  p. 
m.,  Feb.  1,  by  Department  of  Railways  and 
Canals,  L.  K.  Jones,  Secretary,  Ontario,  for 
the  works  connected  with  the  construction 
of  Section  No.  2,  Ontario-Rice  Lake  Division 
of  Trent  Canal.  Plans,  etc.,  at  offlce  of 
the  Chief  Engineer  of  the  Department  of 
Railways  and  Canals,  Ottawa,  and  at  the 
offlce  of  the  Superintending  Engineer,  Trent 
Canal,    Peterboro. 

Miscellaneous. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Fort  Huachuca,  Ariz. — Swimming  Pool. — 
Until  11  a.  m.,  .Tan.  9.  by  C.  A.  H.  Mc- 
Cauley.  Chief  Q.  M..  Denver,  Colo.,  for  con- 
structing a  swlinming  pool  at  Fort  Hua- 
chuca. 

Chicago,  111.— Gasoline  Lights.- Until 
noon.  Dec.  21,  by  William  Carroll,  City 
Electrician,  12  City  Hall,  for  furnishing  the 
cltv  with  gasoline  lights  on  certain  parts 
of  streets  In  different  sections  of  the  city, 
for  and   during   the   year   190S. 

Fort  Benjamin  Harrison,  Ind. — Fence. — 
Until  2  p.  m..  Dec.  21,  by  Geo.  H.  Penrose, 
Q.  M.,  for  constructing  iron  fence  for  corral 
at   this  post. 

St.   Louis,    Mo. — Garbage   Reduction. — Until 
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Feb.  11,  bv  Board  Public  Iniprovements,  W. 
B.  Drvden,  Secretarv,  for  Lotting  No.  S87S 
—furnishing  tools,  labor,  machinery  and 
buildings  for  reduction  of  garbage  for  term 
ending  Sept.  1,  1918.  Successful  bidder  will 
be  required  to  erect  and  maintain  two  re- 
ceiving stations,  eacli  of  a  capacity  of  300 
tons  in  eight  hours;  approaches,  drives,  plat- 
forms and  unloading  appliances;  and  will 
erect  on  site  of  not  less  than  five  acres 
and  not  less  than  one  mile  outside  of  city 
limits,  adjacent  to  Mississippi  river  or  rail- 
road, a  reduction  plant  having  a  reduction 
capacity  of  not  less  than   400  tons  daily. 

Wilmington,  N.  C. — Dump  Scows. — Until 
noon,  Jan.  in.  by  Capt.  r<:arl  T.  Brown.  U. 
S.  Engrs..  for  two  6-pocket  bottom  dump 
scows. 

New  York,  N.  Y. — Dry  Dock. — Until  11  a. 
m.,  Jan.  18,  by  the  Bureau  of  Yards  and 
Docks,  Navy  Department,  Washington,  for 
furnishing  the  labor  and  material  necessary 
to  complete  the  granite  and  concrete  dry 
dock  at  the  navy  yard.  New  York,  N.  Y., 
now  aliout    la   per  cent  completed. 

Syracuse,  N.  Y.— Garbage  Disposal.— Until 
1-30  p  m.,  Dec.  23.  bv  Board  Contract  and 
Supplv,  Frederick  T.  Pierson,  Clerk,  for  dis- 
posing in  a  sanitarv  manner  of  city  gar- 
bage  for  a   period  of  one   year. 

Reading,  Pa.— Garbage  Disposal. — Until 
Jan.  7.  by  Caleb  Weidner,  City  Clerk,  for 
garbage    disposal. 

Fort  Monroe,  Va. — Vessel  Repairs. — Until 
9  a.  m.,  Dec.  20.  by  Lieut.  L.  B.  Magruder, 
Acting  Q.  M.,  for  repairs  to  U.  S.  mine 
planter,    "Major   Samuel   Ringgold." 

Richmond.  Va. — Gas  JIains. — Until  4  p. 
m  Dec.  30.  bv  W.  P.  Knowles.  Superin- 
tendent Citv  Gas  Works.  City  Hall,  for  fur- 
nishing the  pipe  and  all  labor  and  materi.al 
required  for  the  construction  of  6.  10.  12 
and  20-ln.  gas  mains,  to  be  installed  in  cer- 
tain streets  in  Richmond.  Bidders  may  also 
estimate  separately  in  furnishing  pipe,  spe- 
cials and  valves,  f.  o.  b.  Richmond,  or  lay- 
ing the  same,  or  for  digging  and  refilling 
trenches,    as   per  specifications. 

Charlestown,  W.  Va.— Street  Lighting.— 
Until  Jan.  1.  by  this  city,  for  street  light- 
ing for  term  of  one  year  from  Feb.  1.  1908. 
Chas.    A.   Johnson.    City   Clerk. 

L'Anse  a  La  Barbe.  Que.— Wharf.— Until 
Dec  21  bv  Fred.  Gelinas.  Secretary  Depart- 
ment Public  Works.  Ottawa,  Ont.,  for  con- 
structing   wharf   at    this    place. 

St.  Omer.  Que. — Wharf. — Until  Dec.  21, 
bv  Fred.  Gelinas,  Secretary  Department 
Public  Works,  Ottawa.  Ont..  for  construct- 
ing public  wharf  at  this  place.  J.  L.  Mich- 
aud.  Resident  Engineer,  Merchants'  Bank 
Bldg..    Montreal. 

Materials,Machiiies,Supplies,Tools,Etc. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Washington,  D.  C— Engine,  Brick,  Etc.— 
Until  10:30  a.  m..  Jan.  6.  by  H.  F.  Hodges, 
General  Purchasing  Officer,  Isthmian  Canal 
Commission,  for  furnishing  under  Circular 
408.  supplies  among  which  are  the  following: 
Engine  and  generator,  switchboard,  turning 
mill,  journal  boxes,  common  brick,  lumber, 
«tc. 

Chicago,  III. — Fire  Alarm  Cables. — Until 
11  a  m..  Dec.  21,  by  William  Carroll,  City 
Electrician,  12  City  Hall,  for  furnishing  fire 
alarm  cable  as  follows;  7,500  ft..  50  pair. 
No  19  B.  &  S.  G.,  saturated  paper  insulated, 
lead  encased,  cable:  6,800  ft.,  30  pair.  No.  19 
B.  &  S.  G..  saturated  paper  insulated,  lead 
encased,    cable. 

Chicago,  III.— Switchboard.  Etc.— Until  11 
a  m  Dec.  28.  by  William  Carroll.  City 
Electrician.  12  City  Hall,  tor  furnishing, 
erecting,  and  installing  in  the  H.  N^  May 
municipal  electric  lighting  station.  Fuller- 
ton  Ave.  and  the  Chicago  River,  one  switch- 
board and  accessories,  including  all  the  nec- 
essarv  meters,  oil  switches,  other  switches, 
lightning  arresters,  and  all  other  necessary 
equipment. 

Annapolis,  Md.— Tile.— Until  10  a.  m..  Dec. 
26  by  Bureau  of  Supplies  and  Accounts, 
Navv  Department.  Washington.  D.  C.  to 
furnish  at  the  Naval  Academy.  Annapolis, 
Md  ,  a  quantitv  of  tile.  Applications  for 
proposals  should   refer   to   Schedule   604. 

Baltimore,     Md. — Window    Guards.      Gates. 

Lentil    3    p.    m..    Jan.    3    (extension    of    date 

from  Dec.  18),  by  James  Knox  Taylor. 
Supervising  Architect.  Washington.  D.  C, 
for  iron  window  guards  and  gates  for  U.  S. 
Custom   House.    Baltimore. 

Grand  Rapids,  Mich.— Stone.— Until  3  p. 
m  Jan.  15.  bv  Major  Charles  Keller.  U.  S. 
Engrs..  57  Park  St..  Grand  Rapids,  for  fur- 
nishing stone  for  pier  filling  and  riprap  at 
various  harbors  on  eastern  shore  Lake 
Michigan.  ,,     .,     „  ,. 

Brooklyn.    N.    Y.— Timber.— Until     9:4o     a. 


m..  Doc.  27.  by  Board  of  Health.  S.'.lh  St. 
and  6th  Ave..  Now  York,  for  furnishing  and 
delivering  timber.  lumber.  etc..  to  the 
Kingston  Ave.  Hospital.  Brooklyn,  during 
the   year    HIOS. 

Richmond,  Va. — Gas  Mains. — See  Under 
Bids    Asked — Miscellaneous. 

Milwaukee,  Wis. — Fire  Engine. — Until 
10:30  a.  m.,  Dec.  21,  by  Board  Public 
Works,  Charles  J.  Poetsch,  Chairman,  for 
furnishing  city  fire  department  with  one 
second   size   steam    fire   engine. 

Milwaukee,  Wis. — Fire  Engine  Boilers. — 
Until  10:30  a.  m..  Dec.  21,  by  Board  Put  lie 
Works.  Cliarles  J.  Poetsch,  Chairman,  for 
furnishing  two  steam  fire  engine  boilers,  one 
for  a  first  size  and  one  for  a  second  size 
Ahrens    engine. 

Winnipeg.  Man.— Pump. — Until  Jan.  2.  by 
Board  of  Control.  M.  Peterson,  Secretary, 
for  furnishing  and  installing  pumping  and 
air    compressing    machinery    for  Well   No.    7. 


CONTRACTS  LET. 

The  following  contracts  have  been  let  re- 
cently: 

Little  Rock,  Ark. — Interurban  Grading. — 
Perry  &  Linville,  Lamar.  Colo.,  for  grading 
25  m'iles  of  line  of  Little  Rock  &  Pine  Bluff 
Traction  Co.'s  line.  Work  on  this  section 
has  already  been  commenced  at  point  25 
miles  from  this  city.  The  contract  for  the 
completion  of  the  line  into  Pine  Bluff  was 
let  to  Sims  Bros.,  and  work  will  be  started 
by   them  soon. 

Berkeley,  Cal.—Wharf.— Atlantic,  Gulf  & 
Pacific  Co.,  San  Francisco,  Cal.,  at  $74,750 
for  constructing  wharf  for  this  city.  Item- 
ized bid  was  as  follows:  Repairing  old 
wharf,  2,000  piles,  per  pile.  $6:  100  M  ft. 
lumber  in  place,  per  M..  $27;  760  ft.  3-pile 
bent,  per  foot,  $6.80;  2,204  ft.  concrete  pile 
approach.  $14.50  per  foot;  main  wharf, 
408x75  ft.,  $28,000;  inner  wharf,  4.040  sq. 
ft.,  $1,600;  shed,  24x100  ft..  $1,165;  shed. 
16x60  ft.,  $759;  4,400  ft.,  4-in.  water  pipe, 
$0.50   per  lin.    ft. 

Oroville,  Cal. — Hauling. — Northern  Elec- 
tric Rv..  according  to  reports,  has  contract 
from  Western  Pacific  Ry.  to  haul  gravel 
and  cobblestones  from  dredger  dumps  at 
Oroville  to  Western  Pacific  ballasting  at 
Sacramento. 

Canon  City,  Colo. — Bridge. — Pueblo  Brid.ge 
Co.,  Pueblo.  Colo.,  at  $1,700,  for  construct- 
ing steel  bridge  over  Arkansas  River  at 
Texas   Creek. 

Peoria,  III.— Sewer  Extension. — Crescent 
Contracting  Co.,  at  $1,074,  tor  extending 
levee    sewers. 

Logansport,  Ind. — Road  Work. — Gravel 
road  contracts  have  been  awarded  by  Coun- 
ty Commissioners  as  follows:  McCain  road, 
in  Washington  Township.  2%  miles  long, 
to  Carnev  &  Wilburn,  $7,500.  No.  1  and  3. 
division  "of  the  Duncan  Briggs  Road.  to 
Frank  Justice,  $4,899  and  $3,373  respective- 
Iv.  No.  2,  same  road,  to  Smith  &  Palmer, 
$2,650. 

Lebanon,  Ind. — Road.— Shahan  &  McCar- 
thy at  $4,477.  for  Thos.  H.  Shelburne  Road 
in"  Eagle    Township. 

Lebanon,  Ind.— Road  Work.— Geo.  T.  Mil- 
ler at  $6,248,  for  George  N.  Shelburne  Road 
in  Eagle  Township;  L.  J.  West,  at  $8,250. 
for  constructing  Lanham  and  Turner  Roads 
in   Marion   Township. 

Monticello,  Ind.— Stone  Reads.— County 
Commissioners  have  let  following  contracts 
for  stone  roads:  C.  C.  Spencer  Road  in 
Union  Township,  to  Wm.  Kruse.  $11,810;  D. 
M  Kelly  Road.  Pi-airie  Township,  to  L. 
T  Kent".  $15,119;  Personett  Road  on  line 
between  White  and  Cass,  to  John  Hall.  Lo- 
gansport. at  $8,679;  J.  D.  Brown  Road,  Jack- 
son Township,  to  Wm.  Kruse.  Lafayette, 
$9  309;  M.  K.  Reiff  Road,  Jackson  Town- 
ship to  Million  &  Hanna.  Monticello.  at 
$8  529-  C.  A.  Ballard  Road,  on  line  between 
Union  and  Honey  Creek,  to  Dahling  &  Kel- 
lenberger.  at  $11,240;  Jacob  Diemer  Road. 
Princeton  Township,  to  J.  M.  Benson,  at 
$12,438.  This  contract  was  sublet  to  Dob- 
bins.  Fox  &    Burk. 

Evansvllle.  Ind.— Sewer.— Heuman-Vine- 
vard  Plumbing  Co..  at  69  cts.  per  lin.  ft., 
for   sewer   in   7th   Ave. 

Indianapolis,  Ind.— Sewers— Julius  Keller 
Construction  Co..  at  $1.78  per  lin.  ft.  for 
local  sewer  in  26th  St.;  Indianapolis  Con- 
struction Co..  at  $1.92  per  lin.  ft.  for  local 
sewer  in  first  alley  north  of  29th  St.:  Henry 
Maag.  at  $1.93  per  lin.  ft.  for  local  sewer 
in  first  allev  north  of  30th  St.;  Sheehan  Con- 
struction Co..  at  $1.85  per  lin.  ft  for  local 
sewer  in  first  alley  north  of  31st  St.;  Pease 
&  Buzatt.  at  $1.51  per  lin.  ft.  for  construct- 
ing local  sewer  in  first  alley  north  of  Deloss 
St. 


Arkansas  City,  Kan. — Bridge. — Topeka 
Biiilgi-  Co..  Topeka.  Kan.,  at  about  $2,375, 
for  <-i'ruTote  bridge  over  canal  on  West 
Warli.'^'in    Ave. 

Cadillac,  Mich. — Sewage  Plant. — Falkenau 
IClo,  tiical  Construction  Co..  108  LaSalle  St., 
Chicago.  111.,  'at  $13,000.  for  erecting  build- 
ing and  installing  machinery  for  sewage 
disposal    plant   of   this   city. 

St.  Paul,  Minn. — Sewer  .System.— General 
Contracting  Co..  Temple  Court.  .Minneapolis, 
Minn.,  at  $317,000  for  constructing  St.  An- 
thonv  Park  sewer  svstem.  The  contract 
includes  the  laying  of  66,080  ft.  of  sewer 
with  270  catch  basins  and  267  manholes, 
running   over   20  streets. 

Durhamville,  N.  Y. — Aqueduct. — Theodore 
F.  Kalblleisch.  Glens  Falls.  N.  Y.,  at  $56.- 
093.  for  cjnstructlon  of  aqueduct  under  Erie 
Canal,  at  this  place.  \^  orK  includes  12.000 
cu.  yds.  excavation.  2.400  cu.  yds.  concrete, 
120.0"00  lbs.  metal  reinforcement,  2,800  lin. 
ft.  foundation  piles,  400  lin.  ft.  wrought  Iron 
I.ipe    railing,    etc. 

White  Plains,  N.  Y. — Trunk  Sewer.— 
Mack  Paving  &  Construction  Co..  Land 
Title  Hldg..  Philadelphia.  Pa.,  at  $1,800,000. 
for  constructing  the  Bronx  Valley  trunk 
sower,  the  work  including  about  12  miles 
cf  circular  sewer  from  3  1-3  ft.  to  6  ft.  in 
diameter  and  about  three  miles  of  circular 
lined  tunnel  mostly  G%  ft.  and  8V4  ft.  in 
diameter.  The  sewer  is  to  be  either  mono- 
lithic reinforced  concrete,  reinforced  con- 
crete blocks  or  brick  masonry.  Bids  were 
opened   Nov.   27. 

Dayton,  O. — Sewers. — John  T.  Reese,  at 
$72,898,  for  constructing  sanitary  sewers  In 
District  No.  3,  including  all  of  North  Day- 
ton. Work  includes  about  11  miles  of  mains 
and   sewage   pumping   station. 

Youngstown,  O, — Sewer — Anthony  O'Hara, 
at  $3,603,  tor  constructing  sewer  in  Rigby 
St. 

Orrville,  O. — Sewer  System. — John 

Skeeles.  Canton,  C,  at  about  $85,000.  for 
constructing  16  miles  of  sanitary  sewers 
for    this   place. 

Mont  Alto,  Pa.— Cottages. — Charles  W. 
Denny,  1330  Arch  St.,  Philadelphia.  Pa.,  at 
$56,268,  for  40  4-room  cottages,  16  pavilions 
and  10  toilet  houses  at  Mont  Alto  Sanitar- 
ium. 

Erie,  Pa. — Street  Lighting. — Erie  County 
Electric  Co..  at  18  cts.  per  arc  light  per 
night   for  lighting  streets. 

Olyphant,  Pa. — Sewer. — O'Boyle  Bros.. 
Dunniore,  Pa.,  for  constructing  Third  ward 
sewer. 

Philadelphia,  Pa.  —  Garbage  Disposal.— 
Penn  Reduction  Co..  at  $488,988.  for  dispos- 
ing   of    city    garbage    during    1908. 

Fort  Worth,  Tex.  —  Bridge.  —  Leveredge 
Bridge  &  Construction  Co.,  for  constructing 
96  ftT  long  concrete  bridge  over  Tyler  Branch 
for  County. 

Newport  News,  Va. — Steamboats. — New- 
port News  Dry  Dock  &  Ship  Building  Co., 
at  $600,000  for  constructing  two  steamboats 
for  the  Washington  Steamboat  Co..  John 
Callahan,  General  Manager,  Washington,  D. 
C. 

Pleasant  Prairie,  Wis. — Bridge. — Wiscon- 
sin Bridge  &  Iron  Co..  Milwaukee.  Wis., 
for  new  bridge  over  O'Phane  River  for  Ke- 
nosha County. 


PROJECTED  WORK. 

Bridges. 

Items    Arranged    Alphabetically    by    States. 

Tucson,  Ariz. — County  Commissioners  will 
erect  a  bridge  over  the  Rillito  at  a  cost  of 
$7,000. 

Pine  Bluff,  Ark. — Missouri  Pacific  Ry..  E. 
W.  Wiggin.  Engineer  of  Bridges  and  Build- 
ings St.  Louis.  Mo.,  and  the  St.  Louis 
Southwestern  Ry..  M.  L.  Lynch,  Chief  En- 
gineer, Tvler,  Tex.,  are  to  build  steel  via- 
duct over' their  tracks  in  the  eastern  suburbs 
of  this  citv.  Viaduct  will  run  over  Ohio 
St..  and  will  extend  from  E.  2nd  Ave.  to  E. 
6th   Ave.,   four  blocks. 

Redwood  City,  Cal. — Supervisors  of  San 
Mateo  and  Alameda  Counties  are  consider- 
ing erection  of  a  wagon  bridge  over  San 
Francisco  bay  alongside  of  the  Dumbarton 
bridge  to  connect  the  two  counties.  Esti- 
mated co.st  of  bridge  is  $250,000.  and  city 
of  San  Francisco  is  to  be  asked  to  share 
expense  of  surveys  for  the  road.  John  H. 
Coleman  is  Chairman  Supervisors  of  San 
Mateo   County. 

Winsted,  Conn. — Grade  crossing  at  Forest 
View  Cemetorv  is  to  be  eliminated  by  con- 
struction of  concrete  or  steel  bridge.     Com- 
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mittee,  Col.  W.  B.  Smith,  member,  Is  con- 
slderiTiR   matter. 

WashlnQton,  D.  C. — Bill  Is  before  Con- 
gress providing  for  hrldge  over  Rock  Creek 
at  Q  St. 

Havre  de  Grace,  Md. — PInrts  for  the  new 
Biilllmore  &  Ohio  R.  R.  bridge  over  the 
Su.siiiiolinnna  River  lietv\een  thFs  place  and 
Perrjvllle  have  been  ai>proved  and  the  com- 
pany will  shortlv  commence  active  work. 
W  S.  Bouton.  Baltimore.  Md.,  Is  Assistant 
Knglnecr  Bridges  and  Building.  B.  &  O. 
R   R. 

Danforth,  Me.— ^ralne  Central  R.  R.,  B. 
W.  Guppv.  Bridge  Engineer,  Portland.  Me.. 
according  to  reports,  proposes  to  erect  a 
new  bridge  over  the  Baskahegan  River  at 
this  place. 

Kansas  City,  Mo. — Park  Board,  W.  U. 
Dunn,  Superintendent  of  Parks,  is  consider- 
ing the  erection  of  two  concrete  bridges 
over  Blue   River   in   Swope   Park. 

Auburn,  N.  Y. — County  Supervisors  are 
considering  construction  of  two  steel  bridges 
over  Seneca  River  to  replace  the  present 
wooden    structures. 

Brighton,  N.  Y. — Town  Board  is  consider- 
ing construction  of  bridges  over  New  York 
Central  tracks  at  Clover  St.  extension. 
Bridge  would  cost  about  $20,000.  one-halt  of 
which  would  be  by  the  railroad  and  the  re- 
mainder by  the  State  and  Town.  W.  P. 
Surgenor  is   Town   Clerk. 

New  York,  N.  Y. — Following  bids  were 
received  Dec.  9.  by  James  W.  Stevenson. 
Commissioner  of  Bridges,  13  Park  Row,  for 
the  construction  of  the  masonry  piers,  sur- 
face and  and  sub-surface  changes,  and  steel 
superstructure  of  the  Manhattan  and  Brook- 
lyn approaches  of  the  Manhattan  bridge 
over  Kast  River,  between  the  Boroughs  of 
Manhattan  and  Brooklyn;  .lohn  C.  Rogers, 
13  Park  Row.  $2,167,000;  Williams  Engineer- 
ing Co.,  13  Park  Row,  $2,416,820;  McClin- 
tock-Marshall  Construction  Co.,  13  Park 
Row  $2.667.97S;  Maryland  Steel  Co..  71 
Broadway,    $2,179,000. 

Akron,  O.— Cleveland.  Akron  &  Cplumbus 
Ry  ,  A.  B.  Jones.  Engineer  Maintenance  of 
Way,  Akron.  C,  has  asked  City  Council  for 
permission  to  reconstruct  the  bridge  over 
the  company's  tracks  and  the  tracks  of  the 
B.  &  O.  R.  R.  and  the  Erie  on  East  Market 
St.,    near    the   Union   Depot. 

Philadelphia,  Pa.— Council's  Survey  Com- 
mittee has  recommended  the  construction 
of  the  following  bridges:  Woodland  Ave.. 
over  Cobb's  Creek,  $1S.000:  Belfleld  Ave., 
under  Tabor  Branch  Philadelphia  &  Read- 
ing R  R.,  $50,000;  Large  St..  under  Frank- 
ford  Branch  Philadelphia  and  Reading,  $20,- 
000;  Boulevard  bridge,  over  Philadelphia  & 
Bustleton  R.  R..  $50,000;  boulevard  bridge, 
over  Philadelphia  &  Frankford  R.  R..  $50,- 
000:  Hunting  Park  Ave.,  over  P.  N.  and 
N  T  R  R.  $40,000;  Rockland  St.,  over 
North  Penn  R.  R.,  $40,000;  61st  St  over 
Baltimore  &  Philadelphia  R.  R.,  $15,000; 
Sedgewick  St.,  under  Chestnut  Hill  Branch 
Philadelphia  &  Reading  Ry.,  $35,000;  On- 
tario Sts.,  under  Richmond  branch  Philadel- 
phia &  Reading,  $40,000:  Roberts  Ave  un- 
der P.  G.  &  C  H.  R.  R.,  $20,000;  54th  St.. 
over  P  W.  &  B.,  $22,000;  62d  St.,  over  P. 
W  and  B.,  $32,000;  42d  St.,  over  Pennsyl- 
vania R.  R.,  $112,000;  Passyunk  Ave.  bridge, 
$200,000. 

Railroads 


Items    Arranged    Alphabetically    by    States. 

Nashville,  Ark.- A  $500,000  bond  Issue  of 
the  Memphis,  Paris  &  Gulf  B.  R.,  which 
extends  from  this  place  to  Ashdown,  Ark., 
has  been  floated.  The  road  will  use  the 
money  In  building  two  extensions — one  ex- 
tending west  from  Ashdown  to  Clarksville 
and  Paris,  Tex.,  and  the  other  extension 
from  Nashville  to  the  Bemis  Road,  eight 
miles.  W.  W.  Brown,  Camden.  Ark.,  is  In- 
terested. 

San  Rafael,  Cal.— Building  operations  are 
to  be  commenced  early  next  year  by  the  A. 
T  &  S.  Fe  Ry.  and  the  Southern  Pacific 
Ry.  on  the  construction  shops  to  be  erected 
In  this  city.  The  plans  call  for  an  expend- 
iture of  $600,000.  H.  C.  Phillips,  Los  An- 
geles, Cal.,  Is  Chief  Engineers  A.  T.  &  S. 
Fe  Ry. 

Stockton,  Cal.— Southern  Pacific  Ry.  has 
asked  permit  from  City  Council  to  Install 
another  track  along  the  side  of  Us  main 
line  through  Stockton  and  also  that  addi- 
tional spurs  be  permitted  along  the  road. 
For  some  time  the  railroad  has  been  work- 
ing on  the  proposition  of  double  tracking  its 
road  from  Tracy  to  Sacramento,  and  the 
application  noted  above  Is  said  to  be  the 
final  move  before  work  Is  commenced.  W. 
Hood,   Sacramento,   Cal.,    Is   Chief   Engineer. 

Denver,  Colo. — Reports  from  this  city 
state   that  the  Chicago,   Rock  Island  &   Pa- 


clflc  Ry.,  J.  B.  Berry,  Chief  F.nKlncir.  Clil- 
cago.  111.,  Is  planning  to  build  Its  own  tracks 
between  Colorado  Springs  and  this  city, 
where  it  will  establish  terminals,  and  also 
between  Denver  and  LImon  Junction.  Ac- 
cording to  the  report  surveys  for  the  line 
between  Denver  and  Colorado  Springs  have 
already  been  completed  and  a  route  is  now 
being  located  between  the  former  city  and 
I.,lmon.  It  is  also  said  that  options  are 
being  secured  on  land  In  Denver  to  be  used 
for   the   terminals. 

Atlanta,  Ga. — Since  Jan.  1  charters  have 
been  issued  to  the  following  railroads,  some 
of  which  have  been  previously  noted  In 
these  columns:  Savannah,  Augusta,  North- 
ern Rv.  Co.,  headquarters  Statesboro.  Ga. ; 
capital  $8,000,000;  Thomasvllle  &  North- 
eastern Ry.,  Thomasvllle,  Ga.,  $75,000;  At- 
lanta, Stone  Mountain  &  Lithonla  Ry. ; 
Stone  Mountain,  Ga.,  $50,000;  Savannah  & 
Southeastern  R.  R..  Savannah,  Ga.,  $",- 
UOO.OnO;  Fitzgerald.  Ocilla  &  Broxton  R.  R.. 
Fltzgei-ald,  Oa.,  $100,000;  Florida  Central 
R.  R.,  Thomas  County,  $.iO,000;  Ocilla.  Pine- 
bloom  &  Valdosta  R.  R..  Pineblooni.  Ga., 
$200,000;  Gulf  Line  Ry.,  Atlanta,  Ga.,  $400.- 
000;  Bainbridge  Northeastern  Ry.,  Bain- 
bridge,    Ga.,   $200,000. 

Wichita,  Kan. — Kansas  City.  Mexico  & 
Orient  Ry.,  M.  P.  Paret,  Chief  Engineer. 
Kansas  City,  Mo.,  is  stated  to  have  let 
contract  for  4,000  tons  of  steel  rails  to  be 
used  in  completing  the  road  between  this 
place  and  the   Red   River,   22   miles. 

Roosevelt,  Minn. — W.  T.  Hunt,  proprietor 
of  the  New  Brunswick  Stock  Farm,  Roose- 
velt, is  reported  to  be  promoting  project  for 
building  a  railroad  from  Roosevelt  to  Thief 
River    Falls,    Minn.,    83    miles. 

Fromberg,  Mont. — Advices  from  this  place 
state  that  stockholders  of  the  Big  Horn  R. 
R.,  a  branch  of  the  C,  B.  &  Q.  Ry.,  have 
authorized  the  extension  of  the  road  from 
Frannie  to  Fromberg.  Surveys  have  been 
completed  and  it  is  expected  that  construc- 
tion work  will  be  started  in  the  spring.  I. 
S.  P.  Weeks.  Lincoln,  Neb.,  is  Engineer  C, 
B.   &  Q.   Ry. 

Omaha,  Neb. — Missouri  Pacific  Ry.  is  to  at 
once  comiTience  the  entire  reconstruction  of 
the  Omaha  Belt  Line  R.  B..  from  Walnut 
Hill  to  24th  St.,  as  well  as  the  entire  line 
to  South  Omaha,  a  distance  of  eight  miles. 
.  This  railway  is  already  engaged  in  recon- 
structing 85  miles  of  its  Nebraska  systems. 
The  work  is  to  be  done  under  the  direction 
of  Frederick  H.  Van  Craenenbroeck,  Divis- 
ion  Engineer,   Omaha,  Neb. 

Toledo,  O. — The  proposed  reorganization 
of  the  Toledo  Rv.  &  Terminal  Co.,  of  which 
T.  B.  Fogg,  Toledo,  is  General  Manager, 
includes  the  organization  of  a  new  company 
under  the  laws  of  Ohio,  with  a  capital  stock 
not  exceeding  $6,000,000.  Of  this  amount  it 
is  proposed  to  set  aside  $2,000,000  to  be  used 
for  extensions,  acquisitions  and  other  cor- 
porate  purposes. 

Pittsburg,  Pa. — Directors  of  the  New  Tork, 
Pittsburg  &  Chicago  R.  R.,  the  line  planned 
by  Joseph  Ramsey,  Jr.,  former  President 
of  the  Wabash,  have  authorized  the  send- 
ing out  of  live  corps  of  engineer^  to  make 
a  complete  revision  of  the  line  between 
Pittsburg  and  the  summit  of  the  Allegheny 
Mountains.  This  is  said  to  be  preparatory 
to  beginning  work  on  actual  construction 
next  spring.  At  the  same  meeting  Mr. 
Ramsey  was  elected  President  of  the  com- 
pany. It  is  stated  that  details  of  the  plans 
have  been  completed,  even  to  the  arrange- 
ments for  an  entrance  Into  Pittsburg,  and 
that  the  line  would  be  In  operation  within 
five  years.  Financiers  of  Europe,  as  well 
as  America,  are  said  to  be  back  of  the  en- 
terprise. 

Chattanooga,  Tenn. — Advices  from  this 
city  state  that  the  Louisville  &  Nashville 
R.  R.  will  be  extended  from  Etowah  to  this 
city,  a  distance  of  50  miles.  W.  H.  Whig- 
ton,  former  Superintendent  of  the  Soddy 
Coal  Co..  has  been  engaged  to  look  after 
the  details.  The  line  will  cost  $1,000,000. 
W.  H.  Courtenav,  Louisville,  Ky.,  is  Chief 
Engineer,    L.    &   N.   R.    R. 

Dickson,  Tenn. — Nashville,  Chattanooga  & 
St.  Louis  Ry..  J.  H.  Peebles,  Superintend- 
ent, Nashville,  Tenn..  proposes  to  double 
track  Its  line  from  Dickson  to  Colesburg. 
two  miles. 

Nashville,  Tenn. — Grading  on  roadbed  of 
extension  of  Tracy  City  branch  of  Nash- 
ville, Chattanooga  &  St.  Louis  Ry.,  H.  Mc- 
Donald, Chief  Engineer,  Nashville,  is  about 
completed  and  track  laying  will  be  started 
about   Jan.    1. 

Jewett,  Tex. — Trinity  &  Brazns  'V^alley 
Ry.,  P.  G.  Burns,  Chief  Engineer,  Fort 
Worth,  Tex,,  has  let  a  contract  for  a  5% 
mile  spur  line  from  this  place  to  Dowle, 
the  object  being  to  develop  lignite  mines 
In  Limestone  County.  Cost  cf  spur  will  be 
about    $50,000. 

Appleton,  Wis. — Surveys  are  under  way 
near  this  place  for  the  new  line  of  the  Wis- 


consin &  Northern  R.  R.,  of  which  W. 
Gambler,   Oshkosh,  Wis.,   Is  Chief  Engineer. 

Cambridge,  Wis. — Chicago  &  Lake  Supe- 
rior Ry.,  B.  L.  Delamater,  President,  Cam- 
bridge, Wis,,  which  operates  a  four-mile 
line  between  this  place  and  London,  Is 
planning  to  build  a  25  mile  extension  to 
Janesvllle. 

Madison,  Wis. — Lake  Superior  &  Southern 
Ry..  mentioned  In  our  last  Issue,  proposes 
to  build  300  miles  of  railroad  from  Mad- 
ison, north  to  Champion,  Marquette  County, 
Mich.,  thence  northwest  to  Huron  Bay  on 
Lake  Superior.  Much  preliminary  work  has 
already  been  done.  The  first  section  to  be 
constructed  will  extend  from  Huron  Bay  to 
Champion,  35  miles..  The  grading  of  this 
stretch  of  line  is  already  completed,  the 
route  being  that  of  the  old  Huron  Bay  R. 
R.,  built  and  abandoned  many  years  ago, 
and  many  of  the  bridges  and  culverts  for- 
merly In  use  are  In  serviceable  condition. 
M.  C.  Philips,  Oshkosh,  Wis.,  is  President. 

Electric  Railways. 

Items    Arranged    Alphabetically    by    States. 

Denver,  Colo.— Committee  on  Public  Im- 
provements of  the  Real  Estate  Exchange, 
Is  considering  project  for  the  construction 
of  an  electric  railway  from  this  city  to 
Mount  Morrison.  The  project  being  pro- 
moted by  John  Brisben  Walker,  who  is  con- 
structing a  railway  to  the  summit  of  Mount 
Morrison.  As  proposed  the  line  from  Den- 
ver would  be  14  miles  long. 

Pueblo,  Colo. — Surveys  for"  the  projected 
line  of  the  Pueblo  &  Arkansas  Valley  Elec- 
tric Ry.,  between  this  city  and  Fowler  are 
practically  completed.  The  project  is  being 
promoted   by   M.   Douthitt. 

Atlanta,  Ga. — Since  Jan.  1.  1907.  char- 
ters have  been  granted  to  the  following  elec- 
tric railways,  some  of  which  have  been  men- 
tioned in  these  columns:  Macon,  Americus 
&  Albany  Electric  Ry..  Macon.  Ga.,  $200.- 
000;  Georgia  Electric  Rv.,  Fulton  Countv. 
$10,000:  Tennessee  &  Georgia  Interurban 
R.  R..  Ringgold.  Ga..  $:;00.000;  Quitman,  Val- 
dosta &  Thomasvllle  Electric  Rv.  &  Power 
Co.,  Quitm.in,  Ga.,  $30,000;  Americus  Rail- 
way &  Light  Co..  Americus,  Ga.,   $250,000. 

Gillespie,  111. — Gillespie  Electric  Ry.  Co.. 
capital  stock  of  $30,000,  has  been  Incorpor- 
ated and  proposes  to  construct  and  operate 
a  railroad  from  Gillespie  to  mines  in  Ma- 
coupin County,  III.  The  incorporators  and 
first  Board  of  Directors  are  H.  T,  Bycroft, 
R.  H.  Isaacs.  H,  W.  Rice,  G.  W.  Schmidt 
and  S,   P.   Preston,  all  of  Gillespie,  111 

Quincy,  III. — At  recent  meeting  of  stock- 
holders of  St.  Louis,  Terre  Haute  &  Quin- 
cy Electric  Ry..  it  was  voted  to  transfer 
headquarters  of  company  from  Springfield 
to  Quincy,  111.  The  company  proposes  the 
construction  of  an  interurban  line  between 
the  points  named.  Edward  Tates.  Pittsfleld. 
111.,  is  President  and  F.  W.  KoUenberg. 
Quincy,   II!.,   is   Secretary  and   Treasurer. 

Wabash,  Ind. — Press  reports  from  this 
place  state  that  Marion  &  Logansport  Trac- 
tion Co.  is  to  have  surveys  started  about 
Jan.  1  for  its  line..  All  rights  of  way  and 
franchises  have  been  secured.  According  to 
the  report  James  R.  Poole,  Wilson  Block,  Is 
President, 

Paducah,  Ky. — According  to  advices  from 
this  place  all  rights  of  way  and  franchises 
for  the  Southern  Electric  Ry.  Co.  between 
Paducah  and  Mayfield  have  been  secured 
and  the  company  is  negotiating  with  an  en- 
gineering company  to  make  the  survey  and 
estimates. 

NatIck,  Mass. — Boston  &  Worcester  Street 
Ry.  has  been  granted  permission  to  build 
a  branch  line  connecting  the  central  part 
of  Natick  with   the   main   line. 

Duluth,  Minn.— S.  F.  Snively,  C.  P.  Craig 
and  John  G.  Williams  are  promoting  a  proj- 
ect for  the  construction  of  an  electric  rail- 
way, 6  miles  long,  to  extend  from  Wood- 
land Ave.   to  Jean  Du  Lach   Farm. 

WInston-Salem,  N.  C. — Council  has  passed 
ordinance  granting  the  right  of  way  Into 
the  city  for  the  proposed  interurban  rail- 
way   from    High    Point    to    Winston-Salem. 

Lincoln,  Neb. — The  Commercial  Club  has 
taken  up  a  project  for  the  construction  of 
an  electric  railway  between  Lincoln  and 
Falls  City,  and  has  named  committees  to 
visit  various  towns  on  the  proposed  line  to 
confer  with  local  business  organizations.  The 
line,  which  Is  being  promoted  by  J.  N.  Wil- 
son, of  Cincinnati,  would  cost  about  $4,000,- 
000  to  construct.  J.  H.  Miles,  Falls  City. 
Neb,.    Is   also    Interested. 

Minealo,  N.  Y.  (L.  I.).— County  Supervis- 
ors have  been  asked  by  the  New  York  & 
North  Shore  Traction  Co.,  formerly  the 
Mlneola,  Roslyn  &  Port  Washington  Trac- 
tion Co.,  for  a  franchise  to  build  a  trolley 
line  on  the   North  Hempstead  and   Flushing 
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Turnpike  at  its  intersection  witli  tlie  Mid- 
dle Neclf  road,  at  Appleby's  Corner,  Roslyn, 
west  to  the  easterly  limits  of  New  York, 

Elizabeth,  Pa. — A  charter  has  been  grant- 
ed to  the  Monongahela  &  Carroll  Street  Rail- 
way Co.  to  build  an  electric  line  from  Mon- 
ongahela up  Pigeon  Cf'eek  to  Bentleysville 
and  ultimately  to  Washington.  Vi".  D.  Mc- 
Bryar  of  Elizabeth  is  one  of  the  incorpor- 
ators. 

New  Castle,  Pa. — The  Beaver  Falls  & 
Koppel  Electric  Rv.  Co.,  and  the  Beaver  & 
Lawrence  Electric  Ry.  Co.  have  been  char- 
tered, according  to  advices  from  this  place. 
The  Beaver  and  Lawrence  line  will  begin 
in  North  Sewickley,  just  on  the  boundary 
between  Beaver  and  liwrence  Counties,  and 
will  be  built  as  far  as  Beaver  Falls.  The 
other  system  will  extend  from  Beaver  Falls 
to  Koppel,  a  distance  of  about  10  miles.  T. 
P.  Simpson,  S.  L.  Tone,  C.  W.  Gibbs.  W.  J. 
Horgan   and    B.    S.    Johns  are    interested. 

Electric  and  Gas  Plants. 

Items    Arranged    Alphabetically    by    States. 

Fort  Smith,  Ark. — The  Nelson  Investment 
Co.,  J.  T.  Nelson,  President,  has  been  in- 
corporated with  a  capital  stock  of  $100,000 
to    construct   an    electric    lighting  plant,    etc. 

Needles,  Cal. — C.  F.  Schader  has  been 
granted   franchise  for  gas  plant  in  this   city. 

Pasadena,  Cal. — City  will  probably  vote  on 
two  propositions  regarding  electric  plant. 
One  of  these  provides  for  expenditure  of 
$50,000  in  finishing  up  system  outlined  for 
street  purposes,  and  the  other  provides  that 
$150,000  be  expended  in  equipping  the  plant 
for   commercial   ligliting. 

Loveland,  Colo. — Local  Chamber  of  Com- 
merce is  considering  building  a  municipal 
lighting  plant. 

Aguilar,  Colo. — Hawkins  &  Barnett,  Trini- 
dad, Colo.,  have  been  granted  franchise  for 
electric  light  and  power  plant  here,  and  will 
expend  $25,000  in   the  work. 

Tulsa,  Ind.  T. — The  Tulsa  Corporation, 
which  controls  local  electric  and  power  plant, 
water  system,  and  an  ice  and  packing  plant, 
will  expend  $100,000  for  improvements  to  in- 
clude a  large  electric  plant  and  an  ice 
plant. 

Topeka,  Kan. — A  $50,000  bond  issue  will  be 
made  for  improving  city  electric  light  plant. 

Morehead,  Ky. — City  is  to  erect  electric 
light  plant  to  cost  $10,000.  Reliance  Engi- 
neering Co.,  Cincinnati,  O.,  has  plans  under 
way. 

Charlotte,  Mich. — Michigan  Power  Co.  has 
asked  City  Council  for  street  lighting  fran- 
chise. 

Faribault,  Minn. — The  Scott  mill  and  water 
power,  located  several  miles  north  of  this 
city  on  the  Cannon  River,  purchased  in  con- 
nection with  the  Polar  Star  electric  light 
and  power  plant  in  this  citv,  by  the  North- 
ern Heat  &  Electric  Co.,  of  St.  Paul,  will 
be  greatly  improved  during  the  coming  sea- 
son. 

St.  Louis,  Mo, — The  Union  Electric  Light 
&  Power  Co.  has  increased  its  capital  stock 
from  $10,000,000  to   $18,000,000. 

St.  Louis,  Mo. — Residents  of  Overland 
Park,  a  suburb  of  this  city  in  St.  Louis 
County,  have  formed  a  stock  company  for 
the  purpose  of  installing  an  electric  plant. 

St.  Louis,  Mo. — Baden  Power  Co.  has  been 
incorporated  with  a  capital  stock  of  $2,000. 
Robert  Gaylord.  of  Chicago,  III.;  George  S. 
Gaylord.  of  Evanston.  111.:  James  A.  Sed- 
doii,  Warren  D.  Harris  and  Samuel  B.  Mc- 
Pheeters,    are    interested. 

Omaha,  Neb. — Advices  from  this  city  state 
that  the  Nebraska  Power  Co.  has  been  or- 
ganized with  H.  E.  Babcock  as  President 
and  F.   Jaeggi  as  Vice  President. 

Pender,  Neb. — City  is  figuring  on  install- 
ingaen  electric  light  plant. 

Bergholz,  O. — The  Bergholz  Electric  Light 
&  Power  Co.  of  this  city  has  been  incor- 
porated with  a  capital  stock  of  $10,000  by 
William  E.  Steinmetz,  James  B.  Marshall 
and  S.  W.  Dorrance. 

Wasco,  Ore. — George  E.  Jacobs,  Portland. 
Ore.,  has  purchased  water  power  rite  in 
Deschutes  River  and  proposes  to  furnish 
towns  of  Moro,  Wasco  and  Grass  Valley  in 
Sherman  County  with  electricity  for  power 
and  lighting  purposes. 

Reading,  Pa. — Board  of  Education  pro- 
poses to  install  electric  light  plant  to  light 
the  Boys'  High  School  at  a  cost  of  $5,000. 

Puyallup,  Wash. — Fuller  &  Manley.  Ta- 
coma.  Wash,  are  preparing  estimates  for 
municipal   lighting   for  this  place. 


Sewers. 

Items    Arranged     Alphabetically    by    States. 

Albany,  Ga. — City  may  vote  on  issuing 
$25,000  of  bonds  for  constructing  storm  sew- 
ers.    R.   J.   Edgerly  is  City  Engineer. 

Athens,  Ga. — Election  is  to  be  held  Jan. 
15  to  vote  on  issuing  $25,000  of  bonds  for 
sewers. 

Creston,  la. — City  is  to  secure  engineer  to 
advise  means  of  disposing  of  sewage  from 
a  manufacturing  plant. 

Galva,  III, — City  Engineer  Richey  has  pre- 
pared plans  for  sewer  system  for  this  city 
to  cost  about  $40,000. 

Logansport,  Ind. — Plans  for  storm  water 
sewer  on  Sycamore  St.  have  been  completed 
by    John    Schmidt.    City    Engineer. 

M uncle,  Ind. — Trustees  of  Riverside  City 
(a  suburb  of  this  place)  propose  the  con- 
struction   of    two    additional    sewers. 

lola,  Kan. — Improvement  of  city  sewer 
system    is    under   consideration. 

Lawrence,  Kan. — Ordinances  are  before 
City  Council  for  construction  of  two  main 
sewers,  one  in  north  part  and  the  other 
in    southeast    part    of   town. 

Winfield,  Kan. — Property  owners  of  west 
side  are  considering  formation  of  a  sewer 
district  in  order  to  secure  lateral  sewer  for 
that  section.     Grant  Stafford  is  interested. 

North  Andover,  Mass. — Plans  have  been 
prepared  by  E.  W.  Bowditch,  Consulting  En- 
gineer, Boston,  Mass.,  for  a  new  sewer  sys- 
tem for  this  place.  Estimated  cost  is  $300,- 
000  and  matter  will  have  to  be  voted  on  by 
citizens  at  Town  meeting  in  March.  The 
plans  liave  been  prepared  with  a  view  to  use 
the  present  sewers  as  far  as  feasible.  The 
outlet  will  be  into  the  Merrimac  River  a 
short  distance  below  the  mouth  of  the 
Shawsheen    River. 

Albuquerque,  N.  Mex. — Plans  and  specifi- 
cations for  complete  combined  sewer  system 
for  city  of  50.000  inhabitants  has  been  sub- 
mitted to  City  Council  by  James  N.  Glad- 
ding, City  Engineer.  Pending  the  construc- 
tion of  the  new  system  the  City  Engineer 
has  recommended  construction  of  pumping 
plant  at  sewer  outlet  at  a  cost  of  $2,160. 
divided  up  as  follows:  Pumps,  $600:  freight. 
$100:  motor,  $350:  pump  pit,  $350:  flume,  $750. 
The  City  Engineer  also  recommends  that  a 
Consulting  Engineer  be  secured  and  made 
a  member  of  a  commission,  generally  com- 
posed of  three  members  of  the  council  and 
tlie  City  Engineer  to  thoroughly  overhaul  the 
Engineer's    report. 

Newton,  N.  J. — Town  has  voted  against  is- 
suing  $50,000   additional   sewer  bonds. 

Mansfield,  O. — Board  Public  Service  has 
recommended  that  the  sewer  system  be  ex- 
tended to  the  water  works  station.  Cost 
would   be  about  $7,000. 

Steubenville,  O. — Board  Public  Service  has 
recommended  that  Adams  St.  sewer  be  ex- 
tended from  9th  St.  to  Pleasant  Heights. 

Wyoming  (P.  O.  Cincinnati),  O. — Village 
Council  is  considering  plans  for  a  sewer 
system.  Riggs  &  Sherman.  The  Nasby.  To- 
ledo, C,  are  the  Engineers. 

Allquippa,    Pa. — State    Health    Department 


(1) 

4  in.   pipe $38.40 

6  in.   pipe 38.40 

5  in.  pipe 38.40 

10   in.   pipe 38.40 

12   in.   pipe 38.40 

16  in.    pipe 38.00 

Specials    65.00 

Total,    not    including   specials. .  .$86,747.00 


has  granted  this  Borough  permit  to  con- 
struct  sewer. 

Bryn  Mawr,  Pa. — Brjn  Mawr  College,  M. 
C.  Thomas,  President,  has  been  directed  to 
connect  its  sewer  with  the  sewer  system  of 
Lower   Merion    Township. 

Chester,  Pa. — Council  has  approved  ordi- 
nance  for   constructing   sewer   in   Edgemont. 

Lancaster,  Pa. — Permit  has  been  granted 
this  city  by  State  Health  Department  to  con- 
struct sewers  upon  condition  that  a  dam  be 
erected. 

McKeesport,  Pa. — City  Is  to  purchase  ma- 
chine   for   cleaning   sewers. 


Water  Supply. 
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Tucson,    Ariz. — Needles    Water    &      Power 
Co.,    with    capital    stock    of    $1,000,000,    has 


been   incorporated  by   Cliarles  F.   Davis  and 
others. 

Phoenix,  Ariz. — R.  A.  Craig,  Superintend- 
ent Water  Department  of  Phoenix,  Ariz., 
advises  us  that  the  following  bids  were  re- 
ceived Dec.  2,  for  the  construction  of  a 
water  works  system  for  the  city.  Bids  were 
taken  on  furnishing  all  materials  and  labor, 
for  supplying  material  only,  and  for  Install- 
ing mains,  hydrants,  etc.  The  materials 
required  were  as  follows,  the  pipe  required 
being  straight  lengths  of  "Hub  and  Spigot" 
pipe: 
4  in.  c.  i.  pipe,  22  lbs.  per  ft.,  10,560  lin.  ft. 
6  in.  c.  i.  pipe,  34  lbs.  per  ft.,  70,600  lin.  fL 
8  in.  c.  i.  pipe,  47  lbs.  per  ft.,  9.960  Un.  ft. 
10  in.  c.  i.  pipe,  64  lbs.  per  ft.,  11,640  lin.  ft. 
12  In.  c.  1.  pipe,  83  lbs.  per  ft.,  480  lin.  ft. 
16  in.  c,  i.  pipe.  133  lbs.  per  ft.,  5,520  lin.  ft. 
The  hydrants  required  are  to  be  of  Lud- 
low Valve  Mfg.  Co.  make  and  are  to  open 
at  the  top;  both  the  4  in.  and  6  in.  hydrants 
are  to  be  rubber  faced,  slide  gate  hydrants. 
In  all  27  4-in.  and  67  6-in.  hydrants  are  re- 
quired. The  valves  are  to  be  of  the  kind 
known  as  Hub  end,  iron  body,  bronze  mount- 
ed, double  gate  valves,  suitable  for  water 
test  pressures  of  300  lbs.  per  sq.  in.;  one 
cast  iron  extension  valve  box  is  to  be  fur- 
nished with  each  valve.  The  following 
quantities  are  required;  87  4-in.  valves;  154 
6-in.,  13  8-in.,  14  10-in..  2  12-in.,  and  6  16- 
in.  In  addition  special  castings  for  the 
work  were  required.  All  excavation  work 
is  to  be  in  open  cut  and  it  is  e.xpected  that 
no  rock  will  be  encountered.  Should  rock 
be  encountered  the  contractor  is  to  be  paid 
actual  cost  plus  15  per  cent  for  excavating 
it.  The  trenches  are  to  be  16  in.  wider 
than  greatest  diameter  of  pipe  and  are  to 
be  of  sufficient  depth  to  give  a  uniform  cov- 
er of  at  least  2%  ft.  above  the  top  of  the 
pipe.  The  bids  received  for  all  materials 
and  labor  for  the  system  were  as  follows, 
the  bid  on  pipe  being  per  iin.  ft.,  and  the 
bid  for  valves  and  hvdrants  being  for  each: 
(1)  F.  C.  Mortimer,  Chicago,  III.,  (2)  T.  C. 
Brooks  &   Sons,  Jackson,   Mich.: 

(1)  (2) 

4  in,    pipe $     0.79         $     0.77 

6    in.    pipe 1.01  .99 

5  in.    pipe 1.38  1.34 

10    in.    pipe 1.77  1.75 

12    in.    pipe 2.29  2.19 

16    in.    pipe 3.30  3.30 

4   in.    valves 16.00  14.00 

6  in.    valves 24.00  21.00 

8   in.    valves 31.00  29.00 

10    in.    valves 43.00  40.00 

12    in.    valves 53.00  50.00 

16    in.    valves 106.00  90.00 

4    in.    hvdrants 43.00  37.00 

6    in.    hydrants 70.00  64.00 

Total,      not       including 

specials     $145,996.00  $142,325.00 

For  special  castings  F.  C.  Mortimer  bid 
$80  per  net  ton  and  T.  C.  Brooks  &  Sons 
bid  $75  per  net  ton. 

For  furnishing  pipe  and  specials  the  fol- 
lowing bids  per  ton.  f.  o.  b..  Phoenix,  were 
received,  the  contract  being  awarded  the 
American  Cast  Iron  Pipe  Co.:  (1)  American 
Cast  Iron  Pipe  Co..  Birmingham,  Ala.;  (2) 
Colorado  Fuel  &  Iron  Co.,  Denver,  Colo,; 
(3)  U.  S.  Cast  Iron  Pipe  &  Foundry  Co., 
Birmingham,  Ala.:  (4)  A.  M.  Ozbum,  Chi- 
cago, 111.;  (5)  Dimmick  Pipe  Co.,  Birming- 
ham,   .41a.: 

(2)  (3)  (4)  (5) 

$39.50  $39.90  $41.25  $39.45 

39.50  39.90  41.25  39.45 

39.50  39.90  41.25  39.45 

38.50  39.40  41.25  39.45 

37.50  39.40  41.25  39.45 

37.50  39.40  41.25  39.45 

67.50  65.00  68.00  64.00 

$88,262.00       $89,911.00       $93,334.00         $89,261.00 

In  addition  R.  D.  Wood  &  Co..  Chicago, 
III.,  offered  the  following  bid  per  lin.  ft.,  foi 
furnishing  pipe:  4  in.,  $0.97:  6  in..  $0.95:  8 
in.,  $1.38;  10  in.,  $1.83;  12  in.,  $2.26;  16  in., 
$3.43;  total  not  including  specials,  $128,154; 
bid  for  specials  was  $80  per  ton.  For  fur- 
nishing hydrants  and  valves  f.  o.  b.  Phoe- 
nix, the  following  bids  were  received,  the 
contract  for  valves  being  let  fro  Ludlow 
Valve  Mfg.  Co.,  at  $5,748,  and  the  contract 
for  hydrants  to  R.  D.  Wood  Co.,  at  $4,512; 
(1)  R.  D.  Wood  Co.,  (2)  Merkle  Machinery 
Co.,  Kansas  City,  Mo.,  (3)  Ludlow  Valve 
Mfg.  Co.,  Troy,  N.  Y.,  (4)  J.  B.  Clow  & 
Sons,  Chicago,  III.: 

(1)  (2)  (3)  (4) 

4   in.   valves... $13.75     $12.25     $13.00     $14.40 

6   in.   valves...   19.25       17.00       19.80       20.50 

8  in.    valves...   27.75       24.00       26.95       29.50 

10  in.   valves...   39.25       34.00       37.85       40.50 

12  in.    valves...   46.25       45.50       46.60       53.50 

16   in.    valves...   94.25       84.00       82.40       83.00 

4  In.  hydrants.  31.00*     33.25t     33.00*t 

6  in.  hydrants.  46.50*     58.75t     60.00*t 

*Matthews    hydrants. 

vLudlow   hydrants.     'tEddy  hydrants. 
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For  Trench  Work 

where  there  is  a  moderate  amount  cf  water  to 
be  handlofl,    there  is   nothins;   superior   to  our 

Diaphragm  Pump 

It  will  displace  sand,  gravel,  or  anything  liquid 
enough  to  flow;  the  cost  of  operation  is  low 
and  it  has  great  durability. 

It  can  be  moved  easily  anywhere  on  the 
job  as  no  foundation  is  needed.  We  carry  these 
in  3"  and  4"  with  strainer  and  hose  complete 
ready  for  immediate  use. 

We  make  a  specialty  of  furnishing  repair 
parts.     Circular  on  request. 

HAROLD  L.  BOND  COMPANY 

142  Pearl  Street         Long  dis.  Tei.      BOSTON.  MASS. 

C&bl»  Address  BONDCO  Wsstern  Vnlon  Code 


For  laying  pipe  per  lin.  ft.,  and  setting 
eacli  valve  and  liydrant  tlie  foUowing  bids 
were  received:  (1)  being  Cliiol<  &  Wliite, 
Berkeley,  Cal.,  and  (2)  J.  B.  Girand.  Pres- 
cott,  Ariz.: 

(1)  (3) 

4   in  pipe $0.3S  iU.'M'A 

6  in.  pipe 39  "       .44 

8  in.  pipe 48  ..S2 

10  in.  pipe .55  .57 

12  in.  pipe .61  .62 

16  in.  pipe 94  .98 

4   in.    valves 3.00  1.00 

6   in.   valves 4.00  1.50 

8   in.   valves 4.00  2.00 

10   in.    valves 5.00  2.00 

12    in.    valves 6.00  2.50 

16    in.    valves 10.00  2.50 

4    in.    hvdrants 2.50  1.50 

6   in.    hydrants 4.00  1. 75 

Total     $49,618.00         53. 305. On 

All  bids  for  labor  and  installation  were 
rejected  and  new  bids  are  being  asked  until 
Jan.  10,  the  official  advertisement  appearing 
elsewhere  in   this   issue. 

Valle  o,  Cal. — Election  may  be  held  to  vote 
on  Issuing  $60,000  ot  bonds  for  increasing 
city  water  suppl>'. 

Atlanta,  Ga. — City  has  about  $60,000  re- 
maining from  $350,000  water  works  bond  is- 
sue wliicli  will  be  used  to  purchase  small 
m.iins.  Park  Woodward  is  General  Manager 
City  Water  Works. 

Dublin,  Ga.— A  $40,000  bond  issue  is  to  be 
voted  on  Jan.  S.  Part  of  this  sum  will  be 
used  for  enlarging  water  works  and  extend- 
ing sewer. 

Berwyn,  III. — City  of  Chicago  is  to  extend 
Its  water  mains  to  limits  of  this  place  to 
supply    water. 

Mentone,  Ind. — Town  Board  is  seeking  to 
have   water  w'orks  installed   here. 

Baltimore,  Md. — City  is  endeavoring  to  ob- 
tain permission  to  issue  $5,000,000  of  bonds 
for  increasing  its  water  supply.  Alfred 
Quick   is   Engineer  of  Water  Works. 

Marquette,  IMich. — City  Water  Board  is  re- 
ported to  be  considering  removal  of  water 
works  plant  to  northwest  point  of  Presqiie 
Isle  as  a  means  of  obtaining  a  new  water 
supply. 

Burlington,  N.  C. — This  place  has  voted 
to  issue  $100,000  of  bonds  for  extension  of 
water   works  and   installing   sewers. 

Malmo,  Neb. — Village  Board  has  appoint- 
ed a  committee  to  investigate  the  cost  of  in- 
stalling a  water  works  system  and  electric 
light  plant. 

Jersey  City,  N.  J. — Chief  Engineer  Van 
Keurfn  of  the  Street  and  Water  Commis- 
sioners has  been  directed  to  draw  up  plans 
for  two  36-in.  water  mains  under  the  Hack- 
ensack  and  Passaic  Rivers.  Estimated  cost 
Is  $100,000. 

Ellwood  City,  Pa. — Wurtemburg  W'ater  Co. 
has  been  cbailcrod.  Cai^ital  stock  is  $5,000. 
and  -V.  U.  .McNames.  Pittsburg,  Pa.,  is  in- 
terested. 

Franklin,  Pa. — John  L.  Hanna,  Jr.,  Con- 
tractor and  Real  Estate  Dealer,  wants  ad- 
dress   of    firm    having    a    system    of    taking 


WHtf-r    Irt.ni   a    series   of   wells   for   municipal 
purposes. 

Warren,  Pa. — Citizens  of  this  Borough  will 
\'0te  en  purchasing  mains  and  franchises  of 
Warren  Water  Co. 

Hopewell,  Pa. — Hopewell  Township  Water 
Co.,  lias  been  chartered  with  capital  stock 
of  $5,000  Howard  Flinn,  Beaver,  Pa.,  is 
interested. 

Mount  Union,  Pa. — Mount  Union  Water 
Co.  has  increased  its  capital  stock  from  $12,- 
500   to  $60,000. 

Norfolk,  Va. — A  $50,000  bond  issue  for  pur- 
chase <jf  water  meters  has  been  authorized. 

Terra  Alta,  W.  Va.— The  Terra  Alta  Wa- 
ter Co.,  capital  SIO.OOO.  has  been  incorpor- 
ated by  W.  T  White,  and  otliers,  to  supply 
this  tov\-n    with   water. 
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RAILWAY  WORK. 

The  J.  H.  Reynolds  Construction  Com- 
pany, successors  to  J.  H.  Reynolds,  have  se- 
cured the  contract  for  150  miles  of  work  in 
northern  Ontario  and  Quebec.  Canada,  and 
will  be  ready  to  let  the  work  soon  after  De- 
cember 1st,  1907.  The  work  consists  of 
grading  (earth  and  rock,  principally  earth), 
mostly  steam  shovel  work  to  be  done  with 
small  cars  and  track,  and  also  concrete 
work  and  tie  contracts.  Address  The  J.  H. 
Reynolds  Construction  Company,  McDou- 
gall  Chutes.   Ontario,   Canada. 

U.  a  ENGINEER  OFFICE,  PorOand 
Greg..  Nov.  20,  1907.  Sealed  proposals  foi 
construction  of  one  stern  wheel  steamboai 
will  be  received  here  until  11  A.  M.,  Det 
20,  1907.  and  then  publicly  opened.  Informa- 
tion furnished  on  application.  S.  W.  Roes- 
sler.  Lt.  Col..  Engrs. 

U.  S.  ENGINEER  OFFICE.  Portland 
Oreg.,  Nov.  23,  1907.  Sealed  proposals  for 
construction  of  one  wooden  hull  hydraullt 
dredge  will  be  received  here  until  11  a.  ro. 
Dec.  23.  1907,  and  then  publicly  openja 
Information  furnished  on  application.  S.  \\ 
Roessler.    Lt.    Col..    Engrs. 

READVERTISEMEXT. 

LAYING  WATER  PIPE. 

Phoenix,    Arizona. 

Sealed  proposals  will  be  received  by  the 
Superintendent  of  the  Water  Department  at 
the  City  Hall,  Phoenix,  Arizona,  until  four 
o'clock  of  January  10th.  1908,  for  laying 
cast   iron   water   pipe. 

A  certified  check  for  five  per  cent  of  the 
amount  of  the  bid.  made  payable  to  Frank 
Thomas,  City  Recorder,  must  accompany 
eacli    proposal. 

Specifications  may  be  obtained  upon  ap- 
plication. 

The  Superintendent  reserves  the  rlgHf  to 
reject  any  and  all  bids,  and  to  waive  any 
informalities   in    any    proposal. 

ROBT.    A.    CRAIG, 

24-2t  Superintendent. 


Contractors'  Supplies  and  Heavy  Hardware 


Julo  Packing 
I  Joint  Kunners 

Calklu^  Tools 


All  Kinds  of  Cvlings  to  Order 

scov:l  MFG.  &  suppir  co., 


New  York  City 


December  i8,  1907. 
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WANTS 

Undisplayed  Cards  under 
this     heading    cost    only 

One  Cent  a  Word 

Displayed  $1.00  an  Inch 


WANTS 

Undisplayed  Cards  under 
this    heading    cost    only 

One  Cent  a  Word 

Displayed  $1.00  an  Inch. 


Superintendents,  /Foremen,  Engineers, 
Draftsmen,  over  1,000  positions  open  in 
our  twelve  offices  which  cover  the  entire 
world.  Service  confidential.  Write  today 
for  free  list,  state  age  and  experience. 
HAPGOODS,  305  Broadway,  N.  Y.,  or 
1010  Hartford  Bldg.,  Chicago. 

Engineers,  draftsmen,  superintendents,  in- 
spectors and  foremen  are  wanted,  to  accept 
the  many  different  positions  open  to  our 
members  only. 

Every  Technical  Man  should  qualify  as 
early  as  possible  for  membership  in 

THE  ENGINEERING  AGENCY,  Inc. 

Annual  Membership  S4.00 

Est.  1893  Monadnock  Block,  Chicago 

WANTED — Stenographer  wants  position. 
Toung  man  with  two  years'  experience. 
Address  "Sten.."  care  of  Engineering-Con- 
tracting,   355    Dearborn    St.,    Chicago. 

WANTED — Man  to  take  charge  of  sinking 
three  steel  caissons,  one  31  ft.  and  two 
15  ft.  in  diameter;  through  60  ft.  of  water 
and  clay,  for  foundation  of  railway  bridge 
at  Fort  William,  Ontario.  JIan  must  be 
steady,  competent  and  experienced  in  that 
kind  of  work;  state  fully  your  qualifica- 
tions, salary  expected  and  how  soon  you 
can  report.  Address  at  once.  Engineering 
Agency,    Monadnock    Block,    Chicago. 

WANTED— Civil  Engineer  (34)  with  exten- 
sive general  contracting,  designing,  esti- 
mating and  organizing  experience,  desires 
engagement.  Address  ''Box  32,"  care  of 
Engineering-Contracting,  355  Dearborn  St.. 
Chicago.    111.  25-3t 

WANTED — Address  of  firms  having  systems 
of  taking  water  from  a  series  of  wells  for 
municipal  purposes.  J.  L.  Hanna.  Jr., 
Franklin,    Pa. 

WANTED— POSITION"  —  Engineer  with  13 
years'  experience;  expert  locating  engi- 
neer; also  contracting  experience;  design- 
ed large  amount  of  reinforced  concrete 
work;  best  of  references.  Address  "J.  A. 
B.,"  care  of  Engineering-Contracting,  355 
Dearborn    St..   Chicago. 


WANTED— Address  of  party  in  this  vicinity 
who  handles  Puzzolan  cement.  Address 
"A.  B.."  care  of  Engineering-Contracting. 

WXSTED — PoBltlon  aa  manager,  Buperln- 
tendent,  or  chief  engineer  with  railway 
company  or  general  contractors,  by  civil 
engineer  of  20  years'  broad  experience. 
Short  line  preferred.  Can  show  results. 
Two  years  present  position  as  manager 
short  line.  Wish  change  of  location.  Ad- 
dress "E.  O.,"  care  Engineering-Contract- 
ing, 355  Dearborn  St..  Chicago,  111.  14tf 

WANTED — Two  experts  on  concrete  and  re- 
inforced concrete  construction,  design  of 
forms,  etc.,  are  open  for  engagement.  Ad- 
dress "Experts,"  Engineering-Contracting, 
355  Dearborn  St.,  Chicago,   111.  18-tf 

TO  CONTRACTORS— Wanted  to  become  as- 
sociated with  firms  of  reliable  contractors 
with  the  view  of  carrying  out  the  work  of 
construction  of  what  Is  likely  to  become  a 
valuable  Improvement  In  Water  Filtration 
Plants — the  design  of  which  is  fully  pro- 
tected in  both  countries.  Address  Box  264, 
Goderich,   Ontario.  Canada. 

WANTED— To  Rent— No.  4  centrifugal 
pump,  to  be  used  for  a  few  weeks  in  mak- 
ing tests  of  wells  for  water  supply  at  Wa- 
hoo.  Neb.  State  rental  price,  location  and 
weight  of  pump.  Address  Geo.  H.  Morse. 
C.  E.,  Box  1204,  Station  A.,  Lincoln,  Neb. 

WANTED — Graduate  Civil  Engineer  desires 
position  on  Pacific  Coast.  Wide  experience 
land  and  harbor  surveys.  underground 
conduit  and  telephone  construction  work, 
concrete  bridge  design,  canal  and  levee 
work,  irrigation  projects,  estimates,  etc. 
First-class  references.  Address  "R.  J.  S.," 
599   S.   Tenth  St.,   San  Jose.   Cal.  24-2t 

WANTED  —  POSITION  —  Tropics  preferred. 
Efficient  engineer  and  superintendent,  re- 
cently In  charge  of  extensive  public  works 
in  South  America.  Successful  in  organ- 
izing and  managing  large  forces  of  men. 
Thorough  command  of  Spanish.  Familiar 
with  cost-keeping  accounts  and  records. 
Experienced  in  railroad  work,  road  con- 
struction, harbor  improvements,  street 
paving,  sewers,  waterworks,  dams,  canals, 
drainage  and  irrigation.  Address  "E.  E 
S.,"  Engineering-Contracting,  355  Dearborn 
St..  Chicago.  23-8t 

ASSISTANT  CONSTRUCTING  ENGINEER 
— 11  years'  all-round  experience;  all  classes 
of  construction  work,  open  for  engage- 
ment after  Januarj'  1.  Prefers  small  city, 
located  in  "West  or  Middle  West  and  per- 
manent situation.  Good,  rapid  draftsman, 
also  field  and  purchasing  work.  Address 
Box   124.   Swink.    Colo.  25-2t 


WANTS 

Undisplayed  Cards  under 
this    heading    cost   only 

One  Cent  a  Word 

Dkplayed  $1.00  an  Inch. 


WANTED — Competent.       experienced       me- 
chanical draftsman   with  $10,000  to  $25,000 
capital.      Good    established   business.      Ad-  ' 
dress    Box    313,    care   of   Engineering-Con- 
tracting,   356   Dearborn    St.,    Chicago. 

24-2t 

WANTED— Railroad  Computers  and  Drafts- 
men— Canada,  men  must  have  had  pre- 
vious experience  as  computors  in  railroad 
construction  office  and  have  done  such 
drafting  as  platting  of  location,  surveyB 
and  general  railroad  construction  drafts- 
man. W.  8483,  The  Engineering  Agency, 
Inc..   Chicago,  111. 

WANTED — Catalogs  of  cement  block  ma- 
chines. A.  E.  Stegeman,  413  'W.  Adams 
St..    Lawrence,    Kan. 


WANTED 

12  Good  Second-hand  Side 

DUMP  CARS 

capacity  about  IJ  yards,  Diameter  of 
wheel  15  inches.  Gauge  of  track  24 
inches.  Wheel  base  34  inches  and  18 
inches  from  top  of  rail  to  center  of 
draw  head. 

SOUTHERN  CONSTRUCTION  CO. 
SAN  DIEQO,  CALIFORNIA 


J.  F.  GRAHAM, 

(Roadm&ster  Graham) 

RAILROAD  LABOR  AGENT 

AS  classes  of  Laborers  in  Any  Nimiber 
SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory 

WRITE  OR  WIRE 

204  Waihmgton  Avenue  South 
MINNEAPOLIS.  MINN. 


Edson  Diaphragm  Trench  Pumps 


Non-chokable,  handling  with  ease 
water  full  of  sand,  gravel,  mud  and 
other  foreign  substances,  without  per- 
ceptible wear.  Can  be  successfully  op- 
erated bv  the  most  ignorant  workman. 


Inquestionably  the  best  appa- 
ratus for  moving  large  qaan- 
tities  of  water  quickly  and 
economically  by  hand  power. 

Fully  fifty-two  per  cent  of  American  con- 
tractors use  Edson  Diaphragm  Pumps. 
If  you  belong  to  the  forty-eight  per  cent 
you  will  be  interested  in  our  Special 
Guarantee  Trial  Offer. 

Ask  about  it  or  send  for  circular. 

Established   1859 

EDSON  MFG.  CO. 

256  Atlantic  Avenue  Boston,  Mass. 
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YOUNG  &  SONS 


jE.NOINEElilNu  Mi.VING  ANBl 
ItStlKVEYLVO  INSTRUMENTSI 


PHILADELPHIA 


FOR  SALE 

1  '4  -yard  Hayward 

Special  regular 

ORANGE  PEEL 
BUCKET 

No.  1893,  with  extra  parts. 

Used  only  a  short  time,  having 
substituted  smaller  size. 

Price  S575. 

THE  JOHN  GILLIGAN  CO. 
Falls  City.  Neb. 


FOR   SALE 

1 — 9xH  Porter  36-inch  GauRC  Locomotive. 

24 — 3- yard  two-way  Dump  Cars. 

122  tons— 30-lb  Rails. 

7.000 — 3- foot  Ties. 

2— No.  2  Movable  Drake  I    -  ,    „, 

,     »•      <-r  «c        1.1    ,•   u     f  Concrete  Mixers. 

1 — No.  17  Movable  Cube  1 

1 — 75-H.  P.  Stationary  Brownell  Hngine. 

1— SO-H.  P.  Portable  Brownell  Boiier. 

tlwtixM^fF"^^''''^"''"- 

FRUIN  &  COLNON 

CONTRACTORS 

Merchants  Laclede  Bldg.  St.  Louis,  Mo. 


FOR  RENT 

Portable  Engines,  Boilers, Roisters, Com- 
pressors,Derricks.Centrifugal  and  Direct 
Acting    Pumps,    and    Diving    Outfits. 
Marvin  Brlggs.  Inc.  IM  Nassau  St.  New  York 


*>■</  srtiOi/MS 


CONTRACTORS  AND  ENGINEERS 


Wnrk  fftTTled  nn  ftt  nltrlit 
must  lia%e  sufticIeHt  lljfht, 
withc'iitdeepshadows.  This 
caa  only  be  obtained  by  a 
portable  light.  Two  men 
carry  It.  2000 candle  power 
from. one  trallon  of  oil  per 
hoiiri  Hums  llhourBwIth- 
out  refill Intr.  Price  8100 and 
up.     Bead  for  CftUlof. 

The  Wells  Light  Ce. 

50  Waaliiogton  St. 
NEW  YORK 


> 
< 


Use  Nash's  Expeditious  Measurer 

A  book  containing  200  pages  o£  indexed 
tables,  which  show  at  a  glance  the 
cubic  contents  of  any  stone  or  pack- 
age according  to  its  length,  breadth 
and  depth.  Used  by  Contractors, 
Quarrymen  and  Engineers  all  over  the 
world.  Order  of  your  bookseller  or 
address  the  publisher.  1907  Edition 
Printed  entirely  from  New  Plates. 
$2.00  Postpaid. 

A.  L.  NASH 

17  State  Street        ::        NEW  YORK 
Send  for  Sample  Pages 
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'  NA/AINIT" 

Cards   in    this    paper 
cost,  if  undisplayed,  only 

One  Cent  a  \A/ord 

Displayed  $1.00  an  inch. 


Every  Train    a 
Two'Hour  Train, 

From  7  a.  m.  to  6  p.  m. 


AVOID  ERRORS 


VULGAN  IRON  WORKS 

v^  CHICAGO  j^ 


To  PHILADELPHIA 
New  Jersey  Central 


Train  Every  Hour 
on  the  Hour 

Leave  W.  23^1  St.  lu  lumutee  before  Uiehocr 
rStatlonsWEST  23D  ST.  EXCELLENT 

LIBEBIY   ST.  DIMING  SEBVICE^ 


Do  you  want  to  reach  Contractors? 
Over  25,000  a  month 

Engineering-Contracting  has  upon  its  paid-in-advance  subscription  list  the 
names  of  more  persons  interested  in  engineering  construction  than  has 
any  other  periodical  in  the  world. 

Add  to  this  regular  Hst,  2,000  sample  copies  to  new  persons  each  week 
and  you  will  readily  see  that  Engineering-Contracting  goes  each 
month  to  more  persons  than  are  reached  by  any  other  paper  in  the 
engineering  field. 

Consider  that  every  copy  of  this  paper  goes  to  a  man  who  "does  things" 
and  the  reason  is  obvious  why  advertisers  in  Engineering-Contracting 
get  more  actual  orders  from  this  paper  than  from  all  their  other  adver- 
tisements combined. 

Yet  the  advertising  rates  of  Engineering-Contracting  are  less  in  proportion 
to  circulation  than  those  of  any  other  general  engineering  paper. 

These  facts  are  worth  careful  consideration  in  connection  with  YOUR 
1908  advertising  contracts. 

ENGINEERING  -CONTRACTING 

355  Dearborn  Street,  Chicago 
170  Summer  Street,  BOSTON  13-21   Park  Row,  NEW  YORK 
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FOR  SALE 

1  No.  5  Style  K  Gates  Crusher, 


2  No.  4  Style  K^Gates  Cmsher, 
almost  new. 

1  No.  7^  and  5  Austin  Crushing 
Plant  Complete  not  run  ten 
days. 

1  No.  3  Style  D  Gates,  Good. 

1  No.  5  Style  D  Gates,  Good. 

1  No.  4  Gates  Plant  Complete, 
bargain. 

Steam  and  Horse  Rollers,  Steam 
Shovels,   Locomotives,  Etc. 

WRITE  FOR  CATALOGUE. 

Inter-State  Equipment  & 
Engineering  Co, 

Old  Colony  BIdg.  CHICAGO. 


Trench 
Machines 

We  sell  and  lease  all  kinds  of  Hoisting  and 
Conveying  Machines  for  Trench  Work 

Catalogue  sent  upon  request. 

CARSON  TRENCH  MACHINE  CO. 

BOSTON,  MASS.,  U.  S.  A. 

,  101  Wan-en  .Street  XEW  YORK 
Branch  Offices  •  Park  Bulldine  CLEVEL-WD 

'  299  St.  Jamea  Street.  MO-VTRE.\L 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  16.5  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels. 

Southern  iron  &  Equipment  Co. 

Atlanta,  Ga. 


mON  HAY  RA'  K 


Architectural  Wire 
and  Iron  Work 

of  all  kinds. 
Get  our  prices  and  circulars. 

Intemational  Wire  &  Iron  Works 

S57  .Superior  Street 
Detroit,  Mien. 


Contractors'  Equipment 

and 

Storage  Room  to  Rent 


Storage  under  cover  or  not 
as  desired. 

Traction  Engines,  Steam  Sliovels, 
Locomotives,  Cars,  Rail,  Hoisting 
Engines,  Boilers,  New  Era  Graders, 
Pumps,  Cast  Iron  Pipe,  Cruslning 
Macliinery,  etc. 

Write  Us  for  Particulars. 

HARPER  MACHINERY  COMPANY 

Park  Row  BIdg.,  New  York 

YARJDS   AND    SHOPS,    BLOOMFIELD.  .\.  J. 


Steam  Shovels,  Locomotives, 
Cars,  Etc. 

Contractors'  and  Railway  Equipment 

Telegraph,  Telephone  or  Write  Us. 

A.  C.  TORBERT  &  CO. 

S47-548  Monadnock  Bloch  CHICAGO 


Steel  Tanks «-  Plate  Work 

Our  Specialty  for  35  years. 


Steel  Tanks 

for  any 
Pu  r pose. 

Modern 
Equipment 

Modern 
Methods 


Special  attention  given  to  the  design  and  erection 
of  large  steel  tanks.    Write  for  prices. 

WM.  GRAVER   TANK  WORKS 

East  Chicago,   Ind. 


IMMEDIATE  DELIVERY 
New  60.000  and  S>0.000  capacity  cars. 

Steam  Shovels,  Locomotives,  Plows. 

HICKS  LOCOMOTIVE  &  CAR  WORKS,  Chicago 


TEST   BORINGS 

for  Foundations,  Etc. 

ARTESIAN  WELLS.  DRIVEN  WELLS, 
PUMPING   APPARATUS 

J.  E.  Feeley  &  Company 

43  South  Market  8tT»«t,  BOSTON 

.Seid  for  E^tlmateg 


FOR  SALE 

1,000   Tons   New    Billet 
Rolled  Rails 

8  to  45-lb. 

at  exceedingly  low  prices 

Address  "Box  25.** 

Care  of  Engineering-Contracting 

355  Dearborn  St.,  Chicago 


FOR  SALE 

9  Western  Dump  Wagons,  1/^ 

yard $  57.50 

4  Western  2-yard  Dump  Cars, 

30"  gauge 45.00 

9  Western  IJi  yard  Dump  Cars     .35.00 

12  Western  l>i  yard  Dump  Cars     35.00 

1  Western   Grader    (used    two 

months)        625.00 

1   Lambert  Hoist  Engine      .     .   300.00 

11  K.    &   J.    2-yard   .30'   gauge 

Dump  Cars  "...      42.00 

1  Case    Traction    Iingine,  20 

H.  P 1,400.00 

Write  us  for  anything  you  may  be  needing  in 
the  line  of  Contractors'  equipment. 

The  American  Trading  Company 

MARION.  OHIO 


900 
250 


60,000 
60,000 


POUNDS    CAPACITY    COAL    CARS 
POUNDS    CAPACITY     FLAT    CARS 

IMMEDIATE  SHIPMENT 

Fine  Condition 

ATLANTIC  EQUIPMENT  COMPANY 


1 1 1    Broadway 
New  York 


Railway  Exchange 
Chicago,  III. 
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COMPETITION  IS  NECESSARY 
for  a  healthy  business 

Proposal  advertisements  published 
in  Engineering-Contracting  are  read 
by  prominent  and  reliable  contractors — 
10,000  of  them  each  week— in  every  part 
of  North  America;  and  because  Engi- 
neering-Contracting is  printed  in  Chi- 
cago on  Tuesday  night  it  reaches  three- 
fourths  of  these  men  48  hours  in  advance 
of  any  New  York  publication  carrying 
such  advertisements. 

Advertise  for  bids  in  Engineering- 
Contracting  and  you  will  be  assured  of 
the  maximum  publicity  at  the  minimum 
cost.     Let  us  hear  from  you. 

ENGINEERING-CONTRACTING 

355  Dearborn  Street,  Chicago 


SMALL  LOCOMOTIVES 


Operate  on  Ga«oline 
or  Alcohol. 

Adapted  tf)  heavy 
hauling  forquarries, 
mines,  contractors, 
Brick  yards,  switch- 
ing, etc.,  any  gauge. 

Simple 
Strong 
•nd  Reliable 

Send  for  Estimates. 


Collapsible  Steel  Centering 

(Blaw  System) 

For  Concrete  Sewers  and  Conduits 
Does    Not  Require    Skilled    Labor 

Write  for  Catalog  No.  8 

The  Biaw  Collapsible  Steel  Centering  Co. 

Westinghouse  BIdg.,  Pittsburg 

New  York  omce:    320  Park  Row  BIdg. 


TERMAAT  &  MONAHAN  CO.,  Oshkosh,  Wis. 


Contractor  Engine 

is  a 

Practical  and  Profitable 
Pulling  Power  for 

Contractors'  Use 

This  Engine  is  of  special  design  and  construction.  The  main  gear  wheel  has  five-inch  face.  It  is  firmly  bolted  both  to 
spokes  and  rim  of  drive  wheel,  making  it  exceedingly  rigid  and  durable,  and  insuring  proper  transmission  of  power.  The 
intermediate  gear  and  all  pinions  are  extra  heavy  and  strong.  All  pinions  are  of  best  steel  construction.  The  tires  of  drive 
wheels  are  of  |-inch  steel,  and  the  steel  cleats  are  nearly  two  inches  high,  giving  the  wheels  a  tremendous  grip  on  the  ground 
and  preventing  slipping  on  a  hard  pull.  The  wheels  are  73.V  inches  high  and  the  tires  regularly  24  inches  wide.  We  can  fur- 
nish them  wider  if  needed.  We  build  these  engines  in  sizes  from  10  to  31  horsepower.  They  are  amply  guaranteed  to  be  built  m 
the  best  manner  and  to  produce  fullv  the  power  at  which  they  are  rated.  They  are  comp.ict,  simple  in  construction  and 
easily  handled.    There  is  economy  iri  the  use  of  this  engine,  and  this  fact  has  been  demonstrated  many  times  by  actual  users. 


Our  special  catalog  No.  7  gives  many  illustrations  and  full  specifications. 
A  copy  will  be  sent  free  upon    request.       Address    the   manufacturers. 


The  Huber  Manufacturing  Company, 


Marion,  Ohio 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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Baldwin    Locomotive    Works 

BURNHAM,  WILLIAMS  &  CO.,  Phila.,  Pa. 


Locomotives  of  every  description,  includinK 

INDUSTRIAL  LOCOMOTIVES 

CABLE    ADDRESS,     BALDWIN,     PHILADELPHIA 


When  in  the  market  for 

DINKEYS, 

Don't  fail  to  get  our  prices  and 

specifications 


Davenport  Locomotive  Works 

DAVENPORT,  IOWA 


Our  Dinkey  is  simple  in  construction  and 
strongly  built. 

YOU  WANT  OUR  FOLDERS. 

VULCAN  IRON  WORKS 

Wilkes-Barre,  Penna. 


LocoTvvonriVES 

Suitable  for  Contractors,  Switching,  or  Other  Light  Service 

Simple  Designs.     Quickly  Repaired. 
Large  Water  Capacity.     Roomy  Cabs. 


SPARE   PARTS  ALWAYS   ON   HAND 


/\;VIERIC/\IN     LOCOTWOXIVE    CO 

111    BRO/\D\il//W,    INE\A/    YORK. 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 
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SOME  BOOKS 


By  HALBERT   P. 

Editor 


GILLETTE,  M.  Am.  Soc.  C  E. 
*  Engincering.Contnctln)  " 


HANDBOOK  OF  COST  DATA 

Of  whicli  over  (j,.'40  copies  were  sold  last  year,  tlius  breaking 
all  records  for  the  sale  of  a  technical  book. 

This  book  was  written  by  an  experienced  contractor  and 
engineer,  and  contains  just  the  class  of  information  that  men 
usually  keep  carefully  concealed  under  their  hats.  Ii  Vias  over 
600  pages  of  actual  records,  showing  the  detailed  cost  of  doing 
various  classes  of  work  under  different  conditions.  It  gives 
valuable  data  on  methods  of  construction,  thus  enabling  fore- 
men to  handle  work  in  the  most  economical  manner  possible. 
The  entire  book  is  Ailed  with  figures  and  facts  that  are  i>n-alu- 
ablc  to  anyone  interested  in  contract  work  or  construction  of 
any  kind. 

The  book  is  divided  into  14  sections,  or  parts,  as  follows:  (i)  Cost- 
keeping,  Preparing  Estimates,  Organization  of  Forces,  etc.;  (2)  Cost  of 
Earth  Excavation;  (3)  Cost  of  Rock  Excavation,  Quarrying  and  Crushing; 
(4)  Cost  of  Roads,  Pavements  and  Walks;  (5)  Cost  of  Stone  Masonry; 
(6)  Cost  of  Concrete  CoBstruction  of  All  Kinds;  (7)  Cost  of  Water- 
Works;  C8)  Cost  of  Sewers,  Vitrified  Conduits  and  Tile  Drains;  (g)  Cost 
of  Piling,  Trestling  and  Timberwork;  (10)  Cost  of  Erecting  Buildings; 
(11)  Cost  of  Steam  and  Electric  Railways,  (12)  Cost  of  Bridge  Erection 
and  Painting;  (13)  Cost  of  Railway  and  Topographic  Surveys;  (14) 
Cost  of  Miscellaneous  Structures. 

Twenty-four  page  circular,  giving  detailed  information  con- 
cerning   the    contents    of    each    section,    together    with    sample 
pages,  W'ill  be  mailed  FREE  on  request. 
Flexible  leather,  gilt  edges,  622  pages,  Illustrated  i   $4.00  net  postpaid 

ROCK    EXCAVATION-Methods  and  Cost 

V  One  superintendent  who  purchased  this  book  about  a  year 
ago  writes  us  that  he  has  cut  the  cost  of  his  drilling  and  blast- 
ing practically  in  two  since  he  received  the  book  and  applied 
the  methods  given  by  Mr.  Gillette.  We  doubt  whether  such  a 
statement  has  ever  before  been  truthfully  made  of  any  books 
except  those  written  by  Mr.  Gillette.  His  books  are  practical 
books  for  practical  men,  and  the  keynote  throughout  is  econ- 
omy— how  to  save  money  on  the  work  and  how  to  increase 
the  output.     "Rock  Excavation"  has  chapters  describing: — 

Rocks  and  Theii  Properties — Methods  and  Cost  of  Hand  Drilling — 
Machine  Drills  and  Their  Use — Steam  and  Compressed  Air  Plants — The 
Cost  of  Machine  Drilling — Cost  of  Diamond  Drilling — Explosives — 
Charging  and  Firing — Methods  of  Blasting — Cost  of  Loading  and  Trans- 
porting Rock — Quarrying  Stone — Open  Cut  Excavation — Methods  and 
Costs  on  the  Chicago  Drainage  Canal — Cost  of  Trenches  and  Subways — 
Subaqueous  Excavation — Cost  of  Railway  Tunnels — Cost  of  Drifting, 
Shaft   Sinking  and    Stoping. 

Cloth,  S}i  x7  in.,  384  pagu>  56  figures  and  illustrations)  $3  net  postpaid. 

EARTHWORK-And  its  Cost 

A  book  that  should  be  in  the  hands  of  every  man  who  is  in 
charge  of  "moving  dirt,"  whether  with  pick  and  shovel,  plow 
and  scraper,  steam  shovel  and  dredge,  or  any  other  tool  for 
digging  and  conveying  earth.     The  contents  include; — 

"i-  The  Art  of  Cost  Estim.ating — Earth  Shrinkage — Earth  Classification — 
Cost  of  Loosening  and  Shoveling — Cost  of  Dumping,  Spreading,  Rolling, 
etc. — Cost  of  Wheelbarrows  and  Carts — Cost  by  Wagons — Cost  by  Buck 
and  Drag  Scrapers — Cost  by  Wheel  Scrapers — Cost  by  the  Elevating  Gradei 
— Cost  by  Steam  Shovels — Cost  by  Cars — How  to  Handle  a  Steam  Shovel 
Plant — Summary  and  Table  of  Costs — Cost  of  Trenching  and  Pipe  Lay- 
ing— The  Cost  of  Hydraulic  Excavation — Cost  of  Dredging — Miscellaneous 
Cost  Data — Earth  and  Earth  Structures — Rapid  Field  and  Ofiice  Survey 
Work — Overhaul  Calculation — A  Small  "Home-Made"  Dipper  Dredge  or 
Steam  Shovel — Detailed  Description  and  Drawings — Cost  of  Making  the 
Dredge — Cost  of  Operating. 
Ooth,  5x7>j  In.,  260  pages,  SO  figures  and  illustrations;  $2  net  postpaid. 

ECONOMICS  OF  ROAD  CONSTRUCTION 

A  monograph  on  earth,  macadam  and  telford  roads — how 
to  construct  them  and  keep  them  in  repair. 

Cloih.  6x9  in.,  49  pages,  9  illustrations;  $1  net  postpaid. 


JUS7  'PUBLISHED 

RAILROAD  LOCATION    SURVEYS 
AND  ESTIMATES 

By  F.  LAVIS,  M.  Am.  Soc  C.  E. 

Resident    Engineer,    Pennsylvania    Railroad  Tunnels. 
Formerly   Locating   Engineer,    Choctaw,  Oklahoma  at  Gulf   Railroad,  etc. 

In  an  exhaustive  review  of  this  book,  the  Railroad  Gazette 
says :  "Once  in  a  while  a  scientific  book  appears  that  com- 
bines the  threefold  elements  of  mastery  of  the  subject,  clearness 
of  expression  and  elegance  in  the  use  of  English,  a  combina- 
tion as  rare  as  it  is  attractive.  The  book  at  hand  is  of  this 
sort  and  the  interest  of  the  reader  or  student  is  held  through 
every  line  of  the  text.  While  the  book  gives  a  broad  and  com- 
prehensive idea  of  the  scope  and  method  of  doing  the  work, 
details  are  by  no  means  neglected.  One  feels  that  it  would  be 
very  easy  to  organize,  equip  and  guide  a  party  in  the  field,  so 
minute  and  interesting  are  the  instructions  given.  The  book 
has  a  constant  eye  to  cost,  not  only  in  the  discussion  of  the 
broad  work  in  rough  and  unsettled  countries,  but  especially 
in  the  chapter  on  suburban  rapid  transit  railways,  where  at- 
tention is  called  to  the  sometime  necessity  of  ignoring  the 
natural  topographical  features  of  the  country  on  account  of 
the  avoidance  of  grade  crossings,  expensive  buildings  and  arti- 
ficial obstructions  which  would  be  e-xpensive  to  remove.  The 
interest  is  kept  up  even  in  the  usually  dry  methods  of  making 
estimates  and  determining  warranted  costs,  all  of  which  are 
outlined  with  great  clearness  and  thoroughness.  The  book  is 
one  of  those  rare  productions  in  wliicli  there  is  not  a  wasted 
word  and  zvhcse  scientific  -jaluc  is  high  in  that  it  tells  clearly 
and  concisely  JHst  what  every  student  and  engineer  should 
know." 

The  contents  include  chapters  on  r  Resume  of  Methods  and  Explanation 
of  Terms — Reconnaissance — Organization  and  Equipment — The  Prelimi- 
nary Survey.  Field  Work — Map?  and  Office  Work — Location — Suburban 
Rapid  Transit  Railways — Estimates  and  Tables  of  Quantities — Surveys  in 
Tropical  Countries  and  Notes  on  Modifications  of  Organization  and 
Equipment — Trigonometrical  and  Curve  Formula,  Tables  of  Level  Cut- 
tings, etc. 

Cloth,  6x9  In.,  270  pages,  73  illuslraiions,  10  folding  platesi 
$3  net  postpaid. 

OTHER  NEW  and  STANDARD  BOOKS 

BERG. — American  Railway  Bridce.s  and  Buildings.  t 

706  pages,  2-U  illustrations ?-.50 

Timber  Test  Record.     57  pages,  20  tables,  paper $o-S0 

FALK. — Cement,  Mortars  and  Concretes. 

Cloth,  6  -x  9  ins.,  184  pages $2.50 

FISH. — Mathematics    of    the    Paper    Location    of    a 

Railro.\d    $0.25 

INSKIP.^Tables  of  Five  Place  Lcc.'v.rithms  and  Five 
Place  Squares,  from  o  to  100  i-eet  by  Thirty- 
Seconds  I J  AN  Inch,  with  Tables  of  Logarithmic 
Secants,  Natural  and  Logarithmic  Functions,  etc. 
Fle.xible  leather,  6  x  yyi  ins.,  280  pages $300 

Mathematical  and  Gr.-Cphical  Roof  Framing. 

2  volumes    $2.00 

KINDEL.^X.  —  The     Trackman's      Helper.       Revised 

Edition,  350  pages,  24  tables  and  64  illustrations $1.50 

LOVELL. — Practical    Switch    Work.      Tenth    Edition, 

174  pages,  25  illustrations,  39  tables $1.00 

SMITH. — Maintenance    of    Way    Standards    on    Am. 

Railways.     567  pages,   169  plates.     Illustrated $i-50 

Standard  Turnouts  of  American  Railro.\ds. 

41   pages,  20  illustrations $1.00 

Railway  Curves  for  Practic.\l  Trackmen. 

50  pages,  20  illustrations $1.00 

TAYLOR. — Practic.\l  Cement  Testing. 

6x9  ins.,  330  pages,  142  illustrations,  58  tables $3.00 

This  book  by  Mr.  Taylor  is  the  first  practical  and  exhaustive  treatise 
on  this  important  subject.  It  has  already  been  adopted  as  a  text  book  by 
the  University  of  Pennsylvania  and  leading  technical  schools.  It  is  so 
complete  that  it  can  be  put  in  the  hands  of  a  young  engineer  with  con- 
fidence that  it  will  enable  him  to  make  reliable  tests  on  cement. 


LVI^ITF     ZJ^  ^^^  sample  pages,  circulars  and  catalogs  covering  all   classes  of  books  for  en 

gineers,  architects,  contractors    and    railway     men.         Tell   us  your  %cants. 

THE  MYRON  C.  CLARK  PUBLISHING  CO.. 


355  DEARBORN  ST, 
CHICAGO 


December  25,  1907. 
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The    Meeting   of   Cement    Users    and 
Manufacturers  at  the  Chicago 

Cement  Show. 
The  Cement  Show  held  in  Chicago,  111., 
last  week  by  the  associated  manufacturers 
and  dealers  supporting  the  Cement  Prod- 
ucts Exhibition  Co.  was  a  pronounced  suc- 
cess as  an  exhibition  of  cement  products 
and  of  machinery  and  tools  for  the  manu- 
facture and  working  of  these  products. 
Approximately  a  hundred  firms  were  rep- 
resented by  exhibits,  which  varied  in  char- 
acter from  books  and  pamphlets  on  the 
properties,  manufacture  and  use  of  cement 
products  to  mixing,  hoisting  and  molding 
machinery  of  standard  size  and  capacity 
and  in  full  operation.  To  round  out  the 
value  of  this  practical  exhibition  there 
was  an  interesting  and  in  many  respects 
useful  series  of  papers  ?nd  discussions  on 
subjects  of  concern  to  users  and  manufac- 


turers. It  is  possible  here  to  touch  upon 
only  a  few  of  the  successful  features  of 
the  show  and  of  the  program  of  the  tech- 
nical proceedings. 

The  exhibition  managers  deserve  com- 
mendation for  the  variety  of  the  exhibits 
secured  by  them.  There  were  block  mak- 
ers' machines  and  supplies  in  abundance  to 
be  seen,  but  the  exhibition  was  not  a 
block  makers'  exhibition  entirely,  as  has 
so  frequently  been  the  case  at  cement 
users'  conventions  of  recent  years.  The  re- 
inforced concrete  designer,  the  maker  of 
mixing  and  conveying  machinery,  the  ce- 
ment manufactuier  and  the  ornamental 
concrete  worker  were  all  represented  and 
well  represented.  This  variety  to  the  ex- 
hibits had  the  effect  of  drawing  to  the 
show  not  merely  the  workers  in  one  line  but 
the  professional  man  as  well.  Engineers 
and  architects  found  an  opportunity  to 
study,  each  in  his  own  field,  the  more  in- 
tricate problems  of  structural  design  in 
reinforced  concrete  and  of  the  artistic  and 
structural  adaptation  of  concrete  to  build- 
ing work  and  engineering  construction. 
Besides  its  natural  claim  on  the  engineer 
and  artisan  this  variety  of  interest  repre- 
sented by  the  exhibits  had  the  effect  of 
drawing  to  the  show  the  householder  and 
building  owner — the  persons  who  when  a!! 
is  said  are  the  ones  whose  cooperation  and 
confidence  must  be  gained  to  establish  ce- 
ment in  the  rank, .  which  all  its  advocates 
look  forward  to,  of  a  material  of  general 
utilitj-. 

At  this  point  it  is  worthy  of  note  that 
the  two  exhibits  which  were  among  those 
most  crowded  with  visitors  were  that  of 
the  Association  of  Portland  Cement  Manu- 
facturers, where  the  original  prize  plans 
and  perspectives  of  concrete  dwelling 
houses  were  attractively  exhibited,  and  the 
exhibit  in  which  the  model  of  Mr.  Edison's 
cast  concrete  house  was  shown.  To  the 
warwise  man  the  fact  that  the  most  in- 
tently studious  of  these  visitors  W'ere 
women  augurs  well  for  the  prospects  of 
the  business  of  concrete  dwelling  house 
construction. 

One  other  of  the  various  interesting  fea- 
tures of  the  exhibition  that  calls  for  spe- 
cial notice  was  the  exhibits  of  ornamental 
concrete  work.  The  possibilities  of  con- 
crete ornament  are  not  new  or  unknown. 
As  long  ago  as  the  Columbian  Exposition 
of  1893  some  of  the  makers  of  German 
Portland  cement  exhibited  statuary  and 
other  sculptural  work  in  molded  cement 
which  commanded  admiration.  Then,  in 
America  at  least,  the  conditions  were  not 
ripe  for  the  development  of  this  side  of  the 
art  of  cement  working.  Cement  had  no 
general  use  in  construction,  it  was  em- 
ployed only  to  lay  up  stone  masonry  or  in 
mass  work  for  foundations,  bridges,  piers 
and  similar  structures.  To-day  the  field 
for  ornamental  work  in  concrete  is  wide 
and  is  becoming  fruitful  in  work  done. 
Those  visitors  to  the  show  who  were  so 
fortunate  as  to  witness  the  views  of  con- 
crete   ornamental    structures    exhibited   and 


explained  by  Mr.  Linn  White,  engineer  for 
the  Chicago  South  Park  System,  need  no 
proof  of  this  last  statement.  The  things 
that  have  been  done  in  an  architectural  and 
artistic  way  with  concrete  by  the  Chicago 
park  commissioners  can  be  done  elsewhere 
if  the  skill  and  care  are  taken  to  dc  them. 
Moreover  these  things  are  being  done  else- 
wdierc,  and  the  exhibits  of  ornamental  con- 
crete on  the  floor  of  the  exhibition  hall 
show  that  they  can  be  done  anywhere. 

Turning  now  to  the  technical  proceed- 
ings that  formed  a  part  of  the  Cement 
Show,  it  is  essential  first  to  draw  a  dis- 
tinction between  the  papers  and  proceed- 
ings of  the  Northwestern  Cement  Products 
.Association  whose  annual  convention  was 
held  at  the  same  place  and  same  time  as 
the  exhibition,  and  the  papers  and  lectures 
arranged  by  the  exhibition  officials.  The 
Northwestern  Cement  Products  Associa- 
tion is  a  technical  organization  with  no 
"business"  to  foster  and  exploit.  The  Ce- 
ment Show  was  on  the  other  hand  a  pure- 
ly business  proposition  and  naturally  and 
properly  its  proceedings  in  the  lecture  room 
as  well  as  its  exhibits  in  the  hall  were  de- 
signed to  promote  sales  of  materials  and 
machinery.  This  is  not  said  in  derrogation 
at  all,  but  to  make  it  clear  to  those  who 
read  the  various  papers  as  they  are  pub- 
lished hereafter  in  the  technical  press  that 
a  distinction  existed  between  their  sources 
and  purposes. 

It  may  have  been  too  much  to  expect 
under  the  circumstances  that  the  proceed- 
ings of  even  the  technical  organization 
should  be  entirely  free  of  "trade  talk."  .At 
any  rate  "trade  talk"  crept  into  some  of 
the  papers  and  lectures  that  had  no  busi- 
ness to  be  there.  The  point  of  this  is  noi 
that  any  great  damage  was  done  to  the 
judgematical  listener,  but  that  it  reflected 
on  the  position  of  the  association  as  an  un- 
biassed professional  organization. 

While  trade  talk  has  no  place  in  the  pa- 
pers or  proceedings  of  a  technical  organ- 
ization, it  has  a  value  that  the  technical 
man  cannot  afford  to  neglect.  Labled 
clearly  for  what  it  is  the  talk  of  the  man 
in  the  trade,  provided  that  the  man  knows 
his  specialty,  can  be  of  value.  This  fact 
was  clearly  demonstrated  in  that  portion 
of  the  program  of  lectures  and  papers 
worked  up  by  the  Cement  Show  officials. 
The  men  who  talked  told  mostly  of  their 
own  particular  materials  or  methods  and 
they  spoke  as  prejudiced  witnesses,  but 
they  gave  many  hints  and  wrinkles  to  the 
practical  cement  worker  that  were  of 
value.  It  is  a  mistake  to  assume  a  lofty 
attitude  of  exclusiveness  in  regard  to  what 
the  man  in  the  trade  has  to  tell.  The  ce- 
ment worker  and  the  worker  in  any  other 
field  of  engineering  employs,  and  must  em- 
ploy the  products  and  appliances  of  the  men 
in  the  trade.  This  being  the  case,  he 
should  know  how  to  employ  them  in  the 
best  possible  way.  The  man  in  the  trade,  if 
he  knows  his  business,  can  tell  him  this 
way  and  can,  with  advantage  to  the  user,  be 
encouraged  to  do  so. 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  con- 
structing; concrete  and  reinforced  concrete  structures.  It  will 
cover  the  selection,  te.sting  and  proportioning  of  concrete 
materials ;  laboratory  tests  of  concrete ;  concrete  mixing,  trans- 
portation and  placing;  fabrication  and  placing  of  reinforce- 
ment, and  form  construction  and  erection.  It  will  also  contain 
articles  on  new  and  interesting  developments  in  the  design  of 
reinforced  concrete. 


Tests  of  Reinforced    Concrete    Beams 
Showing  Effects  of  Quality  of  Con- 
crete, Method  of  Loading  and 
Repetitive  Loading.* 

BV    ARTHfR    N.   TALBOT.t 

Effect  of  quality  of  concrete,  effect  of 
method  of  loading,  effect  of  repetitive 
loading,  and  diagonal  tension  failures  were 
among  the  topics  considered.  The  beams 
were  of  the  standard  width  and  depth 
adopted  by  the  Joint  Committee  on  Con- 
crete and  Reinforced  Concrete,  but  in  the 
investigation  of  resistance  to  diagonal  ten- 
sion failure  the  length  was  varied  and 
shortened  to  ensure  this  form  of  failure. 
(The  record  of  diagonal  tension  tests  is 
omitted. — Editors.)  Plain  round  rods  of 
mild  steel  were  generally  used  for  rein- 
forcement, but  a  deformed  bar  was  used 
in  some  of  the  beams.  The  concrete  was 
varied  in  quality  both  in  the  richness  of 
the  mixture  and  in  the  conditions  of  fab- 
rication. 

Materials  for  the  tests  on  "Effect  of 
Method  of  Loading"  and  "Effect  of  Qual- 
ity of  Concrete"  were  furnished  by  the 
Joint  Committee  on  Concrete  and  Rein- 
forced Concrete  through  Mr.  Richard  L. 
Humphrey,  chairman  of  the  Committee  on 
Tests.  Materials  for  the  tests  on  "Effect 
of  Repetition  of  Load"  and  "Diagonal  Ten- 
sion Failure"  were  furnished  by  the  Engi- 
neering Experiment  Station.  The  terms 
"Joint  Committee  tests"  and  "Experiment 
Station  tests"  will  be  used  to  designate 
this  difference  of  work  and  materials. 

Stone- — The  stone  for  the  Joint  Com- 
mittee tests  was  a  good  quality  of  lime- 
stone from  Kankakee,  111.,  ordered  screen- 
ed through  a  i-in.  screen  and  over  a  /4-in. 
screen.  It  contained  from  45  per  cent  to 
50  per  cent  voids  and  weighed  85  lb.  per 
cu.  ft.  loose.  The  stone  for  the  Experi- 
ment Station  tests  was  also  a  Kankakee 
limestone  somewhat  softer  than  the  other, 
screened  as  above,  and  contained  50  per 
cent  to  54  per  cent  voids.  It  was  some- 
what finer  than  the  Joint  Committee  stone. 
In  the  determination  of  the  voids  in  both 
stone  and  sand,  the  material  was  poured 
slowly   into   the    water   so   that    the   voids 


•Extracted  from  Bulletin  14.  University  ol 
Illinois  Engineering  Experiment  Station,  Ur- 
bana.   III. 

tProfessor  of  Municipal  and  Sanit.ary  En- 
gineering and  in  charge  of  Theoretical  and 
Applied  Mechanics.  Unlverslt.v  of  Illinois. 
Urbana,  HI. 


became   filled    with    water   and   no   air    was 
caught. 

Sand. — The  sand  used  was  the  same  for 
all  tests.  It  came  from  near  the  Wabash 
river  at  Attica,  Ind.  It  was  of  good  qual- 
ity, well  graded,  and  fairly  clean.  It 
weighed  115  lbs.  per  cu.  ft.  loose,  and 
contained  28  per  cent  voids. 

Cement. — The  cement  furnished  by  the 
Joint  Committee  was  made  up  of  a  mix- 
ture of  five  standard  American  portland 
cements,  selected  and  mixed  by  the  manu- 
facturers, and  was  of  excellent  quality. 
The  cement  furnished  by  the  Experiment 
Station  was  Chicago  AA  portland,  pur- 
chased in  the  open  market  of  a  local  dealer. 
Concrete. — Men  accustomed  to  making 
concrete  mixed  the  materials  and  made 
the  best  beams.  Care  was  taken  in  meas- 
uring, mixing,  and  tamping,  to  secure  as 
uniform  a  concrete  as  possible.  All  mate- 
rials were  measured  by  loose  volume.  The 
mixing  was  done  with  shovels  by  hand. 
The  sand  and  cement  were  first  mixed  dry. 
The  stone  was  then  added  and  the  mass 
mixed  until  uniform  in  appearance.  Water 
was  added  in  such  proportion  as  to  give  a 
slightly  wet  concrete. 

Steel. — The  longitudinal  reinforcement 
consisted  generally  of  H-in.  or  54-in-  mild 
steel  plain  round  rods.  In  a  few  beams  5^- 
in.  high  steel  Johnson  corrugated  bars  were 
used.  The  plain  round  bars  had  an  aver- 
age yield  point  of  40  500  lbs.  per  sq.  in.  and 
an  ultimate  strength  of  60,000  lbs.  per  sq. 
in.  The  corrugated  bars  developed  an 
average  yield  point  57.300  lbs.  per  sq.  in. 
w^ith  an  ultimate  strength  of  87.400  lbs.  per 
sq.  in.  In  general,  the  yield  points  of  the 
various  bars  in  one  beam  varied  less  than 
3  per  cent  from  one  another. 

Test  Beams. — In  all  of  the  tests  herein 
discussed  the  cross-section  of  the  beams 
was  8  in.  x  11  ins.,  the  center  of  the  steel 
being  placed  ID  ins.  below  the  top  surface 
except  in  some  cases  where  the  ends  of 
the  bars  were  bent  up.  In  the  tests  on 
"Diagonal  Tension  Failure"  the  test  span 
varied  from  6  ft.  to  12  ft.  In  all  the  other 
series  of  tests  a  12-ft.  span  was  used.  Un- 
less otherwise  specified  the  reinforcing  bars 
were  straight  and  were  placed  horizontally 
throughout  the  beam.  In  the  beams  mark- 
ed "Bars  bent  up"  the  bars  were  bent  up 
at  a  point  about  3  in.  outside  the  load 
points   and  passed   diagonally  either  in     a 


-traight  line  or  in  a  slightly  curved  line  to 
.1  point  within  2  ins.  or  3  ins.  of  the  top  of 
the  beam  near  its  ends.  In  several  beams 
stirrups  of  ^-in.  plain  round  bars  were 
used.  These  stirrups  were  placed  12  in. 
ap.irt  longitudinally  throughout  the  outer 
thirds  of  the  span  length,  beginning  at  the 
load  points.  They  were  L'-shaped  and 
passed  under  all  the  reinforcing  bars  and 
extended  nearly  to  the  top  of  the  beam. 
The  stirrups  were  left  very  close  to  the 
sides  of  the  beam. 

Making  of  the  Beams. — The  beams  were 
made  directly  on  the  concrete  floor  of  the 
laboratory,  a  strip  of  building  paper  being 
laid  beneath  the  forms.  Several  propor- 
tions of  concrete  were  used,  varying  from 
1-2-4  to  1-5-10  by  loose  volume.  A  num- 
ber of  the  first  beams  were  made  of  1-3-6 
mixture,  and  the  later  ones  of  1-3-5^$,  as 
it  was  thought  that  the  voids  in  the  stone 
were  not  properly  filled  in  the  1-3-6  mix- 
ture. The  forms,  which  were  of  the  ordi- 
nary wooden  knock-down  type,  were  re- 
moved four  days  after  making  the  beams 
and  the  beams  were  not  moved  in  any  way 
for  14'  days.  Generally  the  stone  for  the 
concrete  was  dampened  and  the  concrete 
well  mixed  and  wet  enough  to  secure  prop- 
er hardening.  The  making  of  the  beams 
was  skillfully  done. 

Storage. — The  beams  were  stored  in  a 
room  the  temperature  of  which  was  from 
60°  F.  to  70°  F.  They  were  tested  at  the 
age  of  about  60  days. 

Method  of  Testing. — The  usual  method 
of  testing  was  by  loads  applied  at  the  one- 
third  points.  The  beams  were  all  tested  in 
the  200,ooo-lb.  Olsen  testing  machine,  and 
in  all  cases  e.xcept  the  tests  on  "Effect  of 
Method  of  Loading,"  were  loaded  at  the 
one-third  points.  The  supports  of  the 
beam  allowed  longitudinal  movement,  the 
bottom  of  the  rocker  being  an  arc  of  12- 
ins.  radius,  and  the  top,  on  which  cast-iron 
blocks  rested,  having  a  radius  of  iV$  ins. 
Turned  steel  rollers,  2  ins.  in  diameter, 
were  used  for  applying  the  load  at  the 
third  points.  The  blocks  at  the  supports 
and  load  points  were  bedded  in  plaster  of 
paris  which  was  allowed  to  harden  under 
the  weight  of  the  beam  and  the  apparatus 
used  in  loading  before  the  load  was  ap- 
plied. 

Effect  of  Quality  of  Concrete.— In  this 
series,  tests  were  made  on  beams  made  of 
three  grades  of  concrete.— 1-2-4,  l-3-554> 
and  i-S-io  mixtures.  The  purpose  of  this 
series  was  to  determine  the  effect  of  qual- 
ity of  concrete  upon  the  strength  of  the 
beam  and  upon  the  manner  of  failure.  The 
beams  were  planned  to  give  a  variety  of 
manners  of  failure, — tension  in  the  steel, 
compression  in  the  concrete,  and  diagonal 
tension  in  the  concrete.  Table  I  gives  the 
results  of  this  series.  No  attempt  is  made 
to  calculate  the  diagonal  tensile  stresses 
developed,  but  the  ability  to  resist  diagonal 
tension  will  be  compared  by  means  of  the 
vertical  shearing  stresses  developed.  The 
load  was  applied  at  the  one-third  points  of 
the  beams.    From  the  tables  it  will  be  noted 
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that  the  manner  of  failure  for  beams  of 
these  proportions  depends  upon  the  rich- 
tiess  of  the  concrete.  Counting  the  effect 
•of  the  weight  of  the  beam  and  loading  ap- 
paratus, it  is  seen  that  all  the  beams  made 
with  1-2-4  concrete  failed  by  tension  in 
the  steel  at  calculated  stresses  somewhat 
above  the  elastic  limit  of  the  steel. 

Of  the  test  beams  of  i-ys'A  concrete  all 
tut  two  failed  by  tension  in  the  steel.  The 
calculated    stresses    in    the    steel,    when   al- 


averaged  68  lb.  per  sq.  in.  As  the  beams 
failed  by  diagonal  tension  at  loads  much 
smaller  than  those  at  which  failure  by 
compression  in  the  concrete  may  be  ex- 
pected, there  is  nothing  in  these  tests  upon 
which  to  base  the  limit  of  the  concrete  or 
the  amount  of  reinforcement  at  which  the 
compressive  strength  of  the  concrete  and 
the  tensile  strength  of  the  steel  may  be 
considered  to  be  balanced. 

A   comparison   of   beams   having   1. 1    per 


Table  I. — Effect  of  Quality  of  Concrete.     Span  12  ft.     Loaded  at  One-third  Points. 


Beam  No. 


Maximum 
load.  lb. 


Per  cent 
reinforce- 
ment. 


Stress  in 

steel, 
lb.  per  sq.  in. 


Vertical 
shearing 
stress 
V 

lb.  per  sq.  in. 


Manner  of  failure. 


1-2-4  Concrete. 


57 

11730 

.43 

1.15 

39S00 

96 

Tension. 

59 

12000 

.53 

1   10 

44000 

97 

Tension. 

61 

10960 

.47 

1   10 

39700 

90 

Tension. 

69* 

16000 

.57 

1.65 

39000 

129 

Tension. 

1-3-5}  Concrete. 


68 

9860 

.52 

1.10 

36900 

82 

Tension. 

60 

10360 

.57 

1.10 

39400 

85 

Tension. 

64 

9850 

.55 

1.10 

37300 

82 

Tension. 

65 

10000 

.54 

1.10 

37600 

83 

Tension. 

68* 

14220 

.57 

1.65 

35000 

115 

Diagonal  Tension.^  [crete]. 

70* 

13710 

69 

1.65 

35800 

112 

Compression  (poor  con- 

72* 

10270 

.47 

1.10 

37400 

85 

Tension. 

73* 

9900 

-52 

1    10 

37000 

82 

Tension. 

1-5-10  Concrete. 


62 

8850 

.60 

1.10 

34600 

74 

Diagonal  Tension. 

63 

7360 

.48 

1.10 

28100 

63 

Diagonal  Tension. 

66t 

8000 

.63 

1.25 

29400 

69 

Diagonal  Tension. 

67t 

7850 

.57 

1.25 

27100 

68 

Diagonal  Tension. 

71* 

7600 

,59 

1.65 

20200 

67 

Diagonal  Tension. 

*  Stirrups. 

t  Reinforced  with  corrugated  bars. 


lowance  is  made  for  the  weight  of  the 
beam,  are  slightly  above  the  elastic  limit 
of  the  steel.  The  two  not  failing  by  ten- 
sion in  the  steel,  when  compared  by  the 
stresses  computed  either  from  the  bending 
moment  or  the  observed  deformations, 
gave  stresses  in  the  steel  not  much  lower 
than  the  average  of  the  remainder  of  the 
series.  Both  of  these  beams,  therefore,  had 
hardly  reached  the  load  which  would  have 
been  followed  by  failure  by  tension  in  the 
steel.  Beam  No.  68  failed  by  diagonal  ten- 
sion at  a  calculated  vertical  shearing  stress 
of  IIS  lb.  per  sq.  in.  No.  "o  failed  by 
compression  of  the  concrete.  The  compres- 
sion diagram  shows  that  the  concrete  in 
this  beam  lacked  stiffness,  the  amount  of 
deformation  being  more  than  for  the  av- 
erage beam  but  not  much  more  than  that 
of  No.  68,  its  companion  beam,  as.  is  seen 
■from  the  load-deformation  diagrams.  And 
yet  this  beam  of  i-^-^Vz  concrete  and  1.65 
per  cent  reinforcement  carried  a  load  near- 
ly to  the  elastic  limit  of  the  steel  rein- 
forcement. 

All  the  beams  made  with  1-5-10  concrete 
failed  by  diagonal  tension  at  loads  which 
show  a  rather  narrow  range  regardless  of 
the  amount  or  method  of  reinforcement. 
The  vertical  shearing  unit-stress  developed 


cent  reinforcement  which  failed  by  tension 
in  the  steel  shows  that  the  1-2-4  beams 
carried  greater  loads  than  the  1-3-5/4 
beams,  the  additional  load  amounting  to  10 
per  cent  or  15   per  cent.     This  increase  of 

Table  II. — Effect  of  Method  of  Loading. 

Reinforcement  .98%;   Concrete  1-3-5};   Span  12  ft; 

all  failed  by  tension  in  the  steel. 


Beam 
No. 

Method  of  loading. 

Maxi- 
mum 
applied 
load,  lb 

k 

Stress  in 
steel 
lb.  per 
sq.  in. 

50 
52 

Center. 
Center. 

7400 
7650 

.45 
.38 

45200 
45400 

53 
.54 

2  points  l}ft,  apart. 
2  points  1}  ft.  apart. 

7900 
8250 

.45 
.42 

42500 
43500 

55 
56 

2  points  3  ft.  apart. 
2  points  3  ft.  apart. 

8900 
9610 

.44 
.51 

40700 
45000 

40 

42 

One-third  points. 
One-third  points. 

10000 
9420 

.46 
.47 

41000 
39000 

45 
51 

2  points  7}  ft.  apart. 
2  points  7}  ft.  apart. 

17300 
18000 

50 
.45 

40100 
40700 

43 
44 

8  points  18  in.  apart. 
S  points  18  in.  apart. 

14000 
15000 

■w 

42100 
44300 

load  probably  is  due  to  the  fact  that  the 
greater  strength  of  the  richer  concrete  al- 
lows the  steel  to  be  stretched  a  greater 
distance  beyond  the  elastic  limit  before  de- 
veloping  the   full    compressive    strength    of 


the  concrete  and  also  that  the  moment  arm 
of  the  couple  formed  by  the  compressive 
stresses  is  somewhat  greater  with  the  rich- 
er concrete.  The  added  strength  of  the 
richer  concrete  in  preventing  failure  by 
diagonal  tension  is  apparent.  The  arrange- 
ment of  stirrups  used  was  not  well  planned 
and  their  presence  seemed  not  to  add  to 
the  strength  of  the  beams,  although  in 
Beams  No.  68  and  71  it  might  have  been 
expected  that  well  designed  stirrups  wou!d 
prevent  failure  by  diagonal  tension. 

Effect  of  Method  of  Loading. — It  was 
the  purpose  of  this  series  to  determine  the 
effect  of  the  method  of  loading  upon  the 
resisting  moment  developed  in  the  beam. 
With  this  in  view,  the  beams  were  so 
proportioned  that  failure  by  tension  in  the 
steel  'was  expected  in  all  cases.  Six  meth- 
ods of  loading  were  used  in  the  tests  of 
this  series:  (i)  load  applied  at  center  of 
the  span  only;  (2)  load  applied  at  two 
points  11/2  ft.  apart;  (3)  load  applied  at 
two  points  3  ft.  apart ;  (4)  load  applied  at 
the  one-third  points;  (s)  load  applied  at 
two  points  754  ft.  apart ;  (6)  load  applied 
at  eight  points  (to  approximate  a  uniform 
load). 

Table  II  gives  the  results  of  these  tests, 
together  with  the  calculated  stresses  in  the 
steel.  .\\\  beams  failed  by  tension  in  the 
steel,  as  was  clearly  shown  by  the  load- 
deformation  diagrams.  If  the  effect  of  the 
weight  of  the  beam  and  loading  apparatus 
is  included,  it  will  be  seen  that  the  calcu- 
lated stresses  in  the  steel  all  lie  above  the 
elastic  limit.  A  comparison  of  the  resist- 
ing moments  of  the  beams  may  be  made 
by  comparing  the  calculated  stresses  in  the 
steel,  given  in  Table  II,  since  the  tests  of 
the  steel  used  in  these  beams  show  that 
there  was  little  variation  in  the  yield  point 
of  the  test  pieces.  It  will  be  noted  that  the 
highest  stress  developed  was  in  beams  hav- 
ing the  loading  at  the  middle,  and  that 
when  the  two  loads  were  close  to  the  mid- 
dle the  results  were  not  much  lower.  For 
the  other  methods  of  loading  the  variation 
in  stress  developed  was  not  large,  no  great- 
er than  may  be  expected  with  the  differ- 
ence in  the  materials  and  fabrication  in 
such  beams,  though  the  method  in  which 
the  load  was  applied  at  eight  points  gave  a 
somewhat  higher  resisting  moment.  These 
tests  go  to  show  the  general  applicability 
of  the  ordinary  beam  theory  to  simple 
beams  without  end  restraint  or  horizontal 
restraint  for  any  of  the  usual  methods  of 
loading,  with  the  exception  of  center  load- 
ing, provided,  of  course,  that  the  propor- 
tions of  the  beam  are  such  that  the  meth- 
od of  failure  is  by  tension  in  the  steel.  It 
will  be  seen  that  the  beams  loaded  at  the 
middle  give  about  10  per  cent  greater  re- 
sistance than  the  more  usual  methods  of 
loading.  This  excess  is  not  so  great  as  has 
been  found  in  beams  having  a  high  per- 
centage of  reinforcement.  With  high  rein- 
forcement the  resulting  moment  developed 
is  considerably  greater  than  for  loading  at 
the  one-third  points.  Evidently  under  such 
conditions    loading   at   the  middle   gives    a 
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lit  mil  of  stresses  nt  scclions  near  the 
i   of  the  beam  which  is  different  from 
that    nssiinicd    in    the    ordinary    theory    of 
flexure. 

The  load-deformation  curves  liavt  the 
same  general  characteristics  in  all  of  the 
beams.  The  position  of  the  neutral  axis, 
as  determined  by  the  method  used,  is  near- 
ly tbc  .sanie  for  the  several  methods  of 
loading,  the  variation  being  as  little  as  may 
be  expected  in  tests  of  this  character  and 
no  characteristic  diflFerence  being  notice- 
.ible  in  any  method  of  loading.  Of  course, 
with  the  load  applied  in  the  middle  the  de- 
formations were  taken  over  so  great  a 
gauged  length  that  a  discrepancy  in  the 
distribution  of  stress  at  a  section  at  the 
middle  had  little  effect  on  the  values 
found. 

Effect  of  Repetitive  Loading.—Tests 
were  made  on  six  beams  to  determine  the 
effect  of  repeatedly  applying  and  releasing 
the  load  on  the  beam,  from  24  to  30  appli- 
cations of  a  single  load  being  made.  Three 
mixtures  of  concrete  were  used,  thus  per- 
mitting a  study  of  the  eflfect  of  quality  of 
concrete.  All  beams  were  reinforced  with 
I  per  cent  of  steel.  The  load  applied  was 
5,000  lb.  in  three  beams,  and  6,000  lb.  in 
the  other  three.  These  loads  were  from  50 
per  cent  to  85  per  cent  of  the  ma.ximum 
load  carried  by  the  beam  when  the  load 
was  finally  increased  to  the  point  of  failure. 
The  deflection  at  the  midpoint  of  the  span 
was  measured,  as  were  the  deformations 
at  the  top  and  bottom  for  a  gauged  length 
along  the  middle  of  the  beam,  though  the 
latter  measurements  were  not  entirely  sat- 
isfactory. Table  III  and  Table  IV  give 
results  of  these  tests. 

These  tests  throw  light  upon  the  phe- 
nomena of  repetitive  loading  and  show  the 
need  of  further  investigation  in  this  direc- 
tion, but  they  are  not  at  all  conclusive. 
The  manner  of  failure  in  general  is  the 
same  as  may  be  expected  with  beams  of 
the  same  reinforcement  and  same  quality 
of  concrete  loaded  progressively  to  final 
failure.  Whether  the  maximum  load  car- 
ried ill  the  case  of  the  repetitive  loading  is 
less  than  would  have  been  the  case  with 
progressive  loading  is  not  known.  There 
are  some  indications  that  the  maximum 
load  was  less  than  it  would  have  been 
without  repetition. 

The  increase  in  the  deflection  of  the 
beams  with  repetition  of  the  load  is  quite 
apparent.  Much  of  this  increase  is  due  to 
the  increased  amount  of  shortening  of  the 
concrete  in  the  compression  side  of  the 
beam  with  repetition.  A  part  is  due  to  the 
breaking  of  the  concrete  in  tension  and 
the  transferring  of  the  tensile  stress  once 
taken  by  the  concrete  to  the  steel  itself. 
This  accounts  for  part  of  the  set  in  the 
deflection  curve  upon  the  release  of  the 
load.  Part  of  the  set  must  be  due  to  the 
concrete  in  the  lower  fiber  not  meshing,  so 
to  speak,  when  the  load  is  released  after 
numerous  fine  cracks  have  appeared.  For 
this    reason   some   tension    remains    in    the 


sticl  reinforcement  after  the  load  is  taken 
off.  It  seems  evident  that  upon  the  re- 
moval of  the  load  the  beam  docs  not  re- 
gain its  original  shape  and  a  section  which 
was  plane  before  bending  will  not  be 
plane  upon  release  of  the  load.  The  plas- 
tic nature  of  the  concrete  on  the  compres- 
sion side  gives  a  set,  and  the  concrete  on 
the  tension  side  is  unable  to  return  to  its 
original  position ;  the  two  act  together  to 
cause  the  fibers  not  to  return  to  the  original 
plans  section.  These  several  causes  oper- 
ate together  to  produce  the  permanent  de- 
flection or  set. 

The   load    applic^l    in   the   cases     of     the 


Table  III. — Eppect  op  Repetitive  Loading. 
Span  12  ft;    Loaded  at  One-third  Points. 
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VI 
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VH 
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24 
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3U 

H-7     71 
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36 

1-4-7  !  75 

0,98 

5000 

30 

7500  Compression. 

leaner  concretes  was  67  per  cent  to  85  per 
cent  of  the  maximum  load  which  the  beam 
finally  held.  In  the  case  of  the  better 
concrete,  the  repeated  load  was  50  per  cent 
to  60  per  cent  of  the  maximum  load.  The 
eflfect  of  the  quality  of  the  concrete  is  seen 
in  the  manner  of  failure. 

This  topic  is  one  of  such  importance  that 
it  merits  fuller  investigation.  The  few 
tests  which  have  been  made  indicate  that 
the  deflection  and  the  deformations  in- 
crease with  repetition.  It  seems  quite  pro- 
bable that  the  breaking  load  under  a  num- 
ber of  repetitions  will  be  smaller  than  uu- 


Table  IV. — Deflections  under  Repetitive 
Loading. 
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Center  deflection  in  inches  for  5000-!b.load 

6 

Application. 

s 

CO 

1st 

5th 

lOth 

15th 

20th 

25th 

30th 

28 
31 
20 
32 

1-2^ 

1-2-4- 

1-3-5* 

1-3-5 

1-4-7 

1-4-71 

0.25 
0.25 
0  15 
0.24 
040 
0.31 

0.33 
0.33 
0  25 
0  31 

0.34 
0.35 
0  25 
0.33 

0.36 
0.35 
0  25 
0  34 
057 
0.41 

0,37 
0  36 
0  25 
0  34 
0,60 
0.41 

0,38 
0,37 
0.26 

6'25 

.•iO 
35 

0.49 
0.38 

0.54 
0.40 

0.62 
0.41 

0.65 
0.42 

der  a  single  load.  It  seems  to  be  true  also 
that  the  amount  of  reinforcement  for  which 
the  elastic  tensile  strength  of  the  steel  used 
for  reinforcement  may  be  considered  to 
balance  the  compressive  strength  in  the 
concrete  of  the  beam  (which  the  writer 
calls  "the  balanced  reinforcement") 
should  be  taken,  at  a  lower  percentage  in 
beams  subjected  to  a  repetition  of  load 
than  is  foimd  necessary  in  the  case  of 
beams  tested  by  means  of  a  gradually  ap- 
plied  load. 

The  term  "balanced  reinforcement"  re- 
ferred to  above  is  a  convenient  term  for 
general  use.  It  should  be  taken  to  mean 
that    amount    of    reinforcement    for    which 


the  allowable  stress  in  the  steel  and 
the  allowable  stress  in  the  concrete 
both  exist  at  the  same  time.  The 
factors  of  safety  for  the  two  materials  will 
not  be  the  same.  The  determination  of 
the  balanced  reinforcement  for  given  con- 
ditions of  materials,  fabrication,  and  use 
is  a  matter  involving  calculation  and  ex- 
perimentation, but  in  any  event  the  judg- 
ment of  the  designer  must  enter  into  the 
choice  of  the  amount. 

Summary. — The  following  summary  of 
parts  of  the  foregoing  discussion  is  given : 

(l.)  For  beams  proportioned  to  give 
failure  by  tension  in  the  steel  reinforce- 
ment (i.  e.,  when  neither  compression  of 
concrete  nor  diagonal  tension  causes 
failure),  those  made  with  the  richer  con- 
crete carried  higher  loads.  The  beams 
with  1-2-4  concrete  carried  loads  greater 
by,  say,  10  per  cent,  than  those  with  1-3-5^4 
concrete. 

(2.)  In  beams  which  failed  by  tension 
in  the  steel,  the  resisting  moment  de- 
veloped was  found  to  be  about  the  same 
for  loads  applied  at  two  points  more  or 
less  far  apart  and  at  eight  points  (ap- 
proaching a  uniform  Joad),  thus  confirm- 
ing the  general  applicability  of  the  ordinarj' 
beam  theory  to  simple  beams  without  end 
restraint  or  horizontal  restraint  for  any 
of  the  ordinary  methods  of  loading.  For 
center  loading  the  resisting  moment  de- 
veloped ran  10  per  cent  higher  and  in 
former  tests  even  greater.  This  excess 
indicates  a  different  distribution  of  stresses 
for  center  loading  from  that  assumed  in  the 
ordinary   beam    theory. 

(3.)  The  tests  with  repetitive  loading 
are  not  conclusive  and  show  the  need  of 
further  investigation  in  this  direction.  The 
manner  of  failure  in  general  was  the  same 
as  may  be  expected  with  beams  of  the 
same  reinforcement  and  same  quality  of 
concrete  loaded  progressively  to  final 
failure.  Whether  the  maximum  load  car- 
ried in  the  case  of  this  repetitive  loading 
is  less  than  would  have  been  the  case  with 
progressive  loading  is  not  known,  but 
there  are  some  indications  that  the  maxi- 
mum load  was  less  than  it  would  have 
been  w'ithout  repetition.  The  increase  in 
the  deflections  of  the  beam  with  repetition 
of  the  load  was  marked,  and  the  set  in 
the  beam  was  considerable.  It  should  be 
remembered  that  the  repetitive  load  was 
a  considerable  proportion  of  the  maximum 
load  finally  applied  and  much  higher  than 
ordinary  working  loads.  It  seems  evident 
that  the  amount  of  reinforcement  for 
which  tKc  clastic  tensile  strength  of  the 
steel  may  be  considered  to  balance  the 
compressive  strength  of  the  concrete  (con- 
veniently called  the  "balanced  reinforce- 
ment"), should  be  taken  at  a  lower  per- 
centage in  beams  subjected  to  a  repeti- 
tion of  load  than  is  found  necessary  in  the 
case  of  beams  tested  by  means  of  a  grad- 
ually applied  load,  and  that  for  the 
ordinary  conditions  of  fabrication  and  use 
the      "balanced      reinforcement"      selected 
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sliduld  be  much   less  than   that   determined 
liy  test  beams. 

(4.)  The  manner  of  faikire  depends  not 
only  upon  the  relative  dimensions  of  depth 
and  length  of  beam  and  the  amount  of  re- 
inforcement, but  also  upon  the  richness 
and   strength   of   the   concrete. 


The    Northwestern    Cement    Products 
Association  Annual  Convention. 

This  association  held  its  fifth  annual 
meeting  in  Chicago  on  Dec.  18  and  19  in 
connection  with  the  cement  show  referred 
■to  in  another  column.  The  general  charac- 
ter of  the  proceedings  has  been  referred  to 
in  our  editorial  columns  and  such  portions 
iif  the  papers  as  were  of  practical  value 
will  be  given  in  succeeding  issues  as  space 
permits. 

The  report  of  the  secretary  of  the  asso- 
<:iation  showed  the  following  as  to  its  fi- 
nances : 

Total  to  bills  receivable  : 

Sale   of    space $   940.00 

Cotumercial  Club  donation 75-00 

Program   and  sundries 295.82 

Momlicrship     354.OO 

$1,664.82 
By   space.',   and   prograius   not   col- 
lected     $     50.OC 

By  amounts  paid  to  treasurer 1,61482 


$1,664.82 
The  election  of  officers  resulted  as  fol- 
lows :  President.  Martin  T.  Roche,  St. 
Paul ;  vice-presidents.  H.  E.  Murphy,  Man- 
itowoc, Wis. ;  O.  U.  Miracle,  Minneapolis  ; 
C  A.  P.  Turner,  Minneapolis ;  A.  H. 
Lauglilin,  Lisbon.  N.  D. ;  Col.  Lee  Stover, 
AVatcrtown,  S.  D. ;  secretary,  J.  Van  Dorn, 
Minneapolis ;  and  treasurer,  J.  M.  Hazen. 
Minneapolis^ 


Tlie  Meclianical  Division  of  the  Isthmian 
Canal  Construction  Organization  reports 
lhe  following  average  labor  cost  for  erect- 
ing new  equipment  in  the  Isthmus,  accord- 
ing to  the  Canal  Record.  The  labor  cost 
is  labor  actually  applied,  including  fore- 
man's  supervision : 

Locomotives. 

20o-class.  .19  by   24   inches   Mogul.  .$590.35 

300-class.  .  19   by   24   inches   Mogul..  790.30 

tooo-class.  .20  by  26   inches    Mogul..  820.00 

Steam    Shovels. 

45-ton     490.00 

70-ton     650.00 

<)5-ton     770.00 

Cars. 

AN'cstern   dump   cars    186-10  yards.  .  40.00 

Western  dump  cars,  12-yard 30.00 

40-ton  wooden  flat  cars 77.io 

50-ton   steel  flat   cars 82.70 

Ingoldsby  dump   cars,    50-ton    auto- 
matic      64.90 

Goodwin    dump    cars,     40-ton     auto- 
matic      67.40 


Earth  and   Rock  Section 


Note :  This  section  is  devoted  to  methods  and  costs  of  exca- 
vating earth  and  rocl<  and  building  embankments.  It  will 
cover  the  grading  of  roads  and  railroads,  diking  and  canal 
work,  dredging,  building  reservoirs  and  earth  dams,  sewer  and 
water  pipe  trenching,  quarrying,  etc. 


Methods  and  Cost  of  Clearing  and  Grub- 
bing Land. 

One  of  the  items  of  work  to  be  done  in 
grading  a  railroad  is  generally  the  clear- 
ing and  grubbing  of  the  land.  Under  some 
contracts  and  specifications  this  work  is 
paid  for  as  one  item,  under  others  as  two 
items  as  clearing  and  as  grubbing,  while 
under  other  forms  of  contracts  this  work 
is  included  in  that  of  excavation. 

The  method  of  paying  for  clearing  by 
the  acre  as  one  item  and  grubbing  as  an- 
other item  is  to  be  commended.  In  order 
to  do  the  excavation  all  the  land  must  be 
cleared,  but  in  addition  to  the  area  used 
for  the  cuts  and  embankments,  the  entire 
width  of  the  right  of  way  must  be  cleared, 
and  overhanging  trees  and  branches  must 
be  cut  away.  On  the  other  hand  there  is 
no  need  of  grubbing  the  area  occupied  by 
the  embankments,  nor  that  on  the  right  of 
way  not  included  in  the  cuts,  hence  there 
should  be  no  reason  w'hy  this  area  should 
be  included  in  the  paytnent.  Likewise  the 
method  of  doing  the  excavation  will  very 
materially  effect  the  cost  of  the  grubbing, 
while  it  does  not  play  any  part  in  the  cost 
of  clearing. 

When  steam  shovels  are  used  the  grub- 
bing cost  is  small,  as  this  machine  will  un- 
dermine the  stumps,  causing  them  to  fall 
into  the  pit,  where  they  can  be  loaded  onto 
the  cars  by  means  of  chains,  attached  to 
the  dipper  teeth.  This  work  retards  the 
progress  made  by  the  shovel,  but  the  cost 
of  grubbing  is  greatly  reduced,  and  a  con- 
tractor could  afford  to  bid  a  low  price  on 
the  grubbing  when  done  with  a  steam 
shovel,  if  it  is  not  lumped  in  with  the 
clearing   or  other   work. 

When  grubbing  is  done  in  connection 
with  rock  excavation,  its  cost  is  small  as 
the  stumps  are  shot  out  with  the  blasting 
of  the  rock,  and  the  only  additional  ex- 
pense is  to  dispose  of  the  stump.  This  will 
have  to  be  done  by  hand  and  will  be  work 
that  the  contractor  will  charge  for  under 
grubbing. 

When  grubbing  is  done  for  scraper  work 
the  stumps  and  largest  roots  must  be 
blasted  and  dug  out,  and  the  work  is 
much  more  expensive  than  with  rock  ex- 
cavation and  steam  shovel  work,  although 
a  large  railroad  plow  in  loosening  the 
ground  will  cut  and  break  up  many  of  the 
roots,  so  that  they  do  not  have  to  be 
grubbed. 

The  grubbing  for  elevating  grader  ex- 
cavation   must   be    done    much    more   thor- 


uughly,  than  th.it  for  scraper  work.  The 
stumps  and  large  roots  must  not  only  be 
grubbed,  but  all  the  small  bush  stubs  and 
roots  must  also  be  cut  out,  this  is  neces- 
sary as  the  grader  plow  will  not  cut  these 
roots,  as  the  pull  on  the  plow  is  a  steady 
one,  unlike  that  of  a  breaking  plow,  which 
can  be  run  in  jerks,  while  the  plowman  can 
shake  up  the  plow,  which  is  a  considerable 
help.  In  grubbing  for  a  grader  it  is  not 
advisable  to  blast  the  stumps  as  this  makes 
large  deep  holes,  which  after  rains,  be- 
come full  of  water  and  soft,  thus  causing 
the  traction  engine  and  grader  to  mire  in 
these  holes.  For  this  reason  where  there 
are  many  stumps  of  6  ins.  or  more  in  size 
a  stump  puller  should  be  used.  The  stump 
puller  does  its  work  much  better  than 
blasting,  as  it  will  not  only  pull  up  the 
stump,  but  also  all  the  large  roots  and 
many  of  the  small  ones.  Nor  does  it  leave 
as  large  a  hole,  as  a  blast  does.  Its  work 
is  as  economical  as  blasting,  and  at  times 
is  much  cheaper.  For  costs  on  work  done 
with  a  stump  puller  see  Engineering-Con- 
tracting, Oct.  17,  1906,  page  98.  The  small 
stubs  and  roots  must  all  be  grubbed  by 
hand.  To  do  efficient  work  of  grubbing 
for  a  grader,  after  the  large  stumps  have 
been  pulled,  men  should  be  spaced  a  few 
feet  apart  and  the  entire  area  gone  over, 
the  men  working  in  rows  grubbing  up  ev- 
erything that  may  effect  the  working  of  the 
grader.  This  makes  grader  grubbing  more 
expensive  than  that  of  any  other  grubbing 
for  ordinary  excavation  work. 

The  job  to  be  described  was  the  clear- 
ing and  grubbing  on  nine  miles  of  railroad 
construction.  Most  of  the  line  was  through 
cultivated  fields,  but  in  II  places  varying 
in  length  from  lOO  to  4,600  ft.  there,  was 
clearing  to  be  done.  In  all  there  were  14^^ 
acres,  of  which  iJ-4  acres  were  over  areas 
upon  which  embankments  were  to  be  made, 
while  13  acres  were  in  cuts,  hence  there 
was  both  clearing  and  grubbing  to  do.  The 
excavation  was  to  be  done  by  an  elevating 
grader  and  as  stated  above  the  grubbing 
had  to  be  done  more  thoroughly  than  it 
would  have  been,  if  other  methods  of  ex- 
cavating had  been  employed. 

The  first  work  done  was  to  clear  the 
ground.  Most  of  the  brush  was  burnt, 
but  some  of  it  and  the  logs  were  rolled  to 
the  edge  of  the  right  of  way  and  piled  up. 
The  trees,  of  the  size  of  6  ins.  or  more  in 
diameter,  numbered  about  40  to  the  acre; 
but  there  was  a  very  rank  undergrowth  of 
bushes  and  saplings,  the  stumps  and  roots 
of  which  all  had  to  be  grubbed.    The  work 
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was  done  by  contract,  and  llie  nu'ii  working 
upon  the  job  were  not  cxpiTienccd  woods- 
men or  axemen,  but  were  such  as  could  be 
obtained  at  the  labor  market  centers.  Many 
of  them  were  foreigners.  The  wages  paid 
to  the  foreman  was  $2.50  and  to  the  men 
$1.50  per  ten  hour  day.  A  waterboy  was 
paid  $1.00  per  day.  In  the  clearing  gang 
an  average  of  12  men  were  worked,  some 
using  axes  and  other  brush  hooks.  The 
brush  was  piled  by  hand,  no  forks  being 
used,  and  the  logs,  few  being  more  than 
3  ft.  in  diameter,  were  cut  short  and  rolled 
by  means  of  hand  sticks.  Some  few  were 
carried  by  the  men  with  these  sticks. 
The  cost  of  the  clearing  was  as  follows : 

Foreman    $  65.50 

Men    386.25 

Water    boy    i9-30 

Total    cost    cleaning    $47i-05 

The  cost  per  acre,  there  being  as  stated 
1454  acres,  was : 

Foreman    $  4-59 

Men   27.10 

Water    boy    i-36 

Total   cost  clearing  per   acre $3305 

The  grubbing  was  done  by  a  gang  of 
men  averaging  15.  The  wages  were  the 
same.  Some  few  of  the  larger  stumps 
were  blasted,  and  their  roots  afterwards 
grubbed.  Dynamite,  costing  15  cts.  per  lb., 
was  used  for  this  blasting.  No  separate 
record  of  the  stumps  that  were  blasted  nor 
of  the  explosive  used  for  each  was  kept, 
only  the  total  cost  of  the  explosives  being 
kept,  and  the  labor  of  blasting  was  in- 
cluded in  with  the  other  grubbing.  For  a 
detail  record  of  blasting  stumps  of  a  simi- 
lar size  see  Engineering-Contracting  Feb. 
27,  1907,  page  93.  About  6  stumps  were 
blasted  to  the  acre. 
The  cost  of  grubbing  was  as  follows : 

Foreman    $  59.00 

Men     50500 

Water  boy  23.50 

Explosives   33.00 

Total    cost    of    grubbing $620.50 

The  cost  per  acre,  there  being  but  13 
acres  to  grub,  was : 

Foreman   $  4.54 

Men    3884 

Water   boy    1.81 

Explosives    2.54 

Total  cost  grubbing  per  acre $4773 

The  men  used  long  cutter  mattocks  and 
short  handled  shovels  in  grubbing  the 
.stumps  and  roots.  There  is  but  little  doubt 
that  this  cost  of  grubbing  could  have  been 
reduced  by  the  use  of  a  stump  puller,  but 
the  contractor  did  not  own  one,  and 
thought  the  job  too  small  to  justify  pur- 
chasing such  a  machine. 

The  total  cost  for  clearing  and  grub- 
bing was  as  follows : 

Foreman    $    124.50 

Men    891.25 

Water  boy    42.80 

Explosives    33.00 

Total   cleaning   and   grubbing. .  .$1,091.55 
This   gives   a   cost   per   acre   of  the   fol- 
lowing : 


I'oreniaii    $  8.74 

Men    62.54 

Water    boy    3  00 

Explosives   33  00 

Total    clearing    and    grubbing    per 

acre    $76.60 

The  tools  used  for  this  work  cost  about 
$50,  but  with  the  exception  of  the  brush 
hooks,  they  were  all  used  on  other  work, 
hence  to  charge  half  their  cost  to  this  job 
would  be  sufficient.  This  means  a  charge 
for  tools  of  $2  per  acre,  making  a  total 
of  $78.60.  This  work  was  being  done  at 
the  same  time  that  grading  and  other  con- 
struction was  going  on,  hence  the  charge  to 
be  added  for  general  expense,  such  as 
superintendence  and  office  expenses  would 
be  small. 

This  clearing  and  grubbing  was  not  paid 
for  by  the  acre,  but  the  work  was  included 
with  the  grading,  and  the  price  of  ex- 
cavation covered  the  clearing  and  grubbing. 
There  was  90,000  cu.  yds.  of  earth  excava- 
tion on  the  9  miles  of  road,  hence  the  cost 
of  clearing  and  grubbing  amounted  to  about 
1%  ct.  per  cu.  yd.  of  earth.  If  elevating 
graders  had  not  been  used,  the  cost  with 
the  same  forces  doing  the  work,  would 
have  been  less  than  i  ct.  per  cu.  yd. 

Another  example  of  clearing  and  gruh- 
ging  that  may  prove  of  interest  is  given  be- 
low. Five  acres  of  woodland  was  to  be 
cleared  and  grubbed  of  all  bushes  and 
worthless  saplings,  vines  and  briers.  The 
undergrowth  was  dense.  None  of  the  trees 
were  to  be  cut.  The  clearing  was  done  by  a 
contractor,  but  he  was  paid  "force  account," 
that  is  by  the  day  for  his  work.  The 
wages  paid  were  the  same  as  in  the  exam- 
ple just  given.  The  brush,  old  logs  and 
other  debris  had  to  be  burnt,  and  care 
had  to  be  exercised  that  none  of  the  trees 
were  injured  as  the  woods  was  to  be  made 
into  a  park.  The  cost  for  clearing  was  as 
follows : 

Foreman   $3'3.25 

Men    270.30 

Water  boy   15.00 

Total    $321.55 

This  gives  a  cost  per  acre  of  the  follow- 
ing: 

Foreman  .  .• $  725 

Men     5406 

Water    boy    3.00 

Total    $64.31 

This  work  was  done  in  the  fall  of  the 
year,  and  the  weather  was  exceptionally 
good.  The  following  spring  the  ground 
had  to  be  thoroughly  grubbed  in  order  to 
plant  grass  seed  in  the  woodland.  This 
work  was  done  with  mattocks,  every  inch 
of  the  ground  being  gone  over,  brier  roots, 
old  stubs  and  all  roots  of  bushes  being  dug 
out.  There  were  also  a  few  old  stumps 
that  had  to  be  taken  out,  but  the  work  was 
mostly  the  small  surface  roots  of  bushes, 
saplings  and  briers.  After  the  ground  was 
gone  over  with  mattocks,  steel  rakes  were 
used  to  rake  out  the  roots,  and  put  them 
in  piles.  Wheelbarrows  were  then  used  to 
Iiaul  them  away  to  a  waste  pile,  where  they 


were    afterwards    burnt,    when    they    had 
dried  sufficiently. 

This  work  had  to  be  well  done,  or  else 
the  grass  seed  would  not  make  a  good  sod ; 
that  an  excellent  sod  was  obtained  in  one 
season,  was  evidence  that  the  work  was 
well  done.  Company  forces  did  this  grub- 
bing, the  rates  of  wages  being:  Foreman 
$2.50,  for  9  hours,  and  laborers  $1.50  for  9 
hours.     The  cost  of  the  grubbing  was : 

Foreman    $  21.00 

Men     256.00 

Total    $27750 

The  cost  per  acre  was  as  follows ; 

Foreman    $  420 

Men    51-30 

Total    $5550 

This  gives  us  a  total  cost  for  clearing 
and  grubbing  of  $1 19.81  per  acre.  To  this 
should  be  added  $2.00  per  acre  for  tools. 

If  this  work  had  been  done  by  contract, 
it  could  not  have  been  done  better,  but 
there  is  little  doubt,  that  the  cost  would 
have  been  less. 


The  New  Hydraulic  Dredge,  "Francis 
T.  Simmons,"  at  Lincoln  Park, 
Chicago,  111. 

The  extension  of  Lincoln  Park,  Chicago, 
111.,  work  on  which  is  now  underway,  in- 
volves the  reclaiming  from  Lake  Michigan 
of  an  area  approximately  1,500  ft.  wide  by 
about  a  mile  long  by  enclosing  it  with  a 
stone  breakwater  and  filling  in  behind  it 
with  material  taken  from  the  bed  of  the 
lake.  For  much  of  the  distance  the  break- 
water lies  in  18  ft.  of  water  and  the  total 
volume  of  fill  to  be  made  is  about  4.000.000 
cu.  yds.  The  breakwater  is  now  partly 
completed  and  is  made  of  stone  from  the 
spoil-banks  of  the  Chicago  Drainage  Canal. 
\  fleet  of  large  scows  with  several  power- 
ful tugs  are  employed  to  bring  the  stone 
from  the  canal  by  way  of  the  Chicago 
River  out  .into  the  lake  and  so  to  the  site 
of  the  work. 

The  conditions  surrounding  the  dredg- 
ing and  filling  of  this  work  were  difficult 
and  peculiar.  Not  only  was  the  locality 
in  deep  water  and  exposed  to  the  storms  of 
Lake  Michigan,  which  often  rise  with  sud- 
denness and  severity,  but  the  soil  to  be 
dredged  consisted  of  the  tough  blue  clay 
which  underlies  the  Chicago  area,  com- 
pacted by  the  storms  of  the  lake  and  mixed 
with  more,  or  less  gravel  and  stones. 

To  meet  these  conditions  the  Park  Com- 
missioners had  built  the  hydraulic  dredge 
shown  in  the  accompanying  cuts.  Figs.  1 
and  2.  This  dredge  was  put  in  service  in 
June,   1907. 

A  brief  description  of  this  dredge  fol- 
lows :  ■  The  hull  is  of  steel  148  ft.  long. 
38  ft.  wide,  by  10  ft.  6  in.  deep.  The  main 
pump  has  30-in.  suction  and  discharge  and 
the  main  engines  are  of  the  triple  expan- 
sion marine  type  of  1,200  I.  H.  P.  There 
are  two  double-ended  marine  boilers  11  ft. 
6  in.  X  18  ft.  long  with  eight  corru- 
gated furnaces.     The  installation  of  engine 


December  25,  1907. 


ENGINEERING-CONTRACTING 


357 


room  auxiliaries  such  as  condensing  ap- 
paratus, pumps,  electric  light  is  most  com- 
plete and  well  arranged,  the  engine-room 
space  in  fact  resembling  a  small  ocean 
liner.  On  the  upper  deck  is  a  pilot-house 
with  large  plate-glass  windows,  where  are 
arranged  all  the  levers  which  control  the 
operation  of  the  dredge.  Here  are  also 
pressure  and  vacuum  gauges  for  all  pur- 
poses, indicating  exactly  the  work  that  is 
being  done.  The  suction  pipe  is  carried  by 
a  very  strong  steel  frame  and  is  fitted  with 


reached  frequently  in  clay,  the  entire  under- 
side of  the  discharge  appearing  as  continu- 
ous slices  of  blue  clay  some  of  the  pieces 
being  4  or  5   ft.  long. 

One  of  the  most  serious  problems  to  be 
dealt  with  was  that  of  the  floating  pipe- 
line. This  is  said  to  be  the  most  seaworthy 
pipe-line  on  the  lakes  and  is  formed  of 
semi-submerged  steel  pontoons  about  100 
ft.  long,  connected  by  ball-and-socket  joints 
having  spring  connections  of  great 
strength.      Long   lengths    of    pontoon    were 


sea  which  broke  over  both  tug  and  pipes 
continuously  with  no  harm  whatever  to 
the  pipe-line.  These  occasions,  however, 
are  relatively  rare  and  the  operation  of  the 
dredge  has  proved  not  only  that  the  clay 
of  the  bed  of  Lake  Michigan  can  be 
dredged  by  this  method,  but  also  that  the 
seaworthiness  of  both  dredge  and  pipe-line 
is  sufficient  to  reduce  the  delays  on  ac- 
count of  weather  to  a  comparatively  small 
amount. 

The  dredge  was  designed  by  Mr.  A.  W. 


Fig.  1 — Plan  and  Elevation  of  Hydraulic  Dredge  for   Lincoln   Park    Improvement,  Chicago,   III. 


a  powerful  cutter  for  digging  the  clay.  This 
cutter  is  an  improved  development  of  a 
number  of  earlier  machines  and  has  demon- 
strated its  efficiency  by  being  able  to  han- 
dle the  heavist  clay  up  to  the  full  capac- 
ity of  the  pump.  It  is  9  ft.  in  diameter, 
and  weighs  about  9  tons  being  formed  of 
eight  steel  blades  of  peculiar  curvature  cast 
in    one   piece,    and    having    renewable   hard 


necessary  to  give  steadiness  in  waves  and 
a  yielding  connection  was  essential  to  re- 
lieve the  joints  of  the  great  stresses' due  to 
surging.  The  springs  are  of  locomotive 
draw-bar  size  and  are  arranged  similarly 
to  railway  car  draft-rigging.  There  are 
also  tension  and  compression  springs  to 
control  the  side  deflection  of  the  joint. 
In   wave-action   this  pipe-line  is  very  satis - 


Robinson,  M.  Am.  Soc.  C.  E.,  and  was 
built  by  the  Atlantic  Equipment  Co.,  of  ill 
Broadway,  New  York.  In  a  future  issue 
we  expect  to  be  able  to  give  some  records 
of  the  work  of  this  dredge. 


The  Signal  Office  of  the  U.  S.  War  De- 
partment has  sent  out  specifications  and 
will  receive  bids  until  Jan.   15  for  the  con- 
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FIG.    2 — Details    of    Floats   for    Discharge    Pipe    for    Hydraulic   Dredge  for    Lincoln    Park   Improvement. 


steel  cutting  edges  attached.  The  mechan- 
ism for  driving  and  feeding  this  cutter  is 
of  the  most  powerful  description.  The 
secret  of  success  of  this  dredge  is  that  the 
excavation  of  the  stiff  clay  is  done  by  an 
efficient  cutting  tool  that  will  not  clog  and 
provided  with  a  powerful  feed,  the  main 
pump  being  only  employed  for  transporta- 
tion of  the  spoil.  A  capacity  rate  of  3,000 
cu.  yds.   per   hour  is   said   to     have     been 


factory.  A  special  flange  connection  is 
provided  at  the  dredge  so  that  the  pipe- 
line can  be  instantaneously  disconnected 
from  the  dredge  at  any  time  simply  by 
pulling  out  a  toggle-lever. 

On  several  occasions  when  it  became  too 
rough  for  the  dredge  to  work  owing  to 
the  difficulty  of  discharging  over  the  break- 
water, the  pipe-line  was  disconnected  and 
towed  to  harbor  by  a  tug  through  a  rough 


struction  of  a  dirigible  balloon  for  the  use 
of  the  army.  The  balloon  is  to  be  of  silk 
inflated  with  hydrogen,  capable  of  carry- 
ing two  men,  and  of  making  a  speed  of 
twenty  miles  per  hour  in  still  air.  It  must 
make  an  endurance  flight  of  two  hours  at 
an  average  speed  of  70  per  cent  of  the 
trial  requirements,  and  must  maintain  its 
equilibrium  without  change  of  position  by 
the  aeronaut. 


ENGINEERING-CONTRACTING 


XVIII.     N. 


Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost 
articles  on  construction  work  not  properly  coming 
under  any  of  the  preceding  classifications. 
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Methods  and  Costs;  Some  Old,  Some 
New. 
Destroying  Vegetation  in  Track. — On 
;i  .15  mile  section  of  dirt  track  vegetation 
was  destroyed  at  a  cost  of  $35  per  mile 
per  season,  according  to  a  report  read- 
before  the  1907  convention  of  the  Road- 
masters  and  Maintenance  of  Way  .-Ksso- 
ciation.  In  the  spring  when  the  weeds 
and  grass  were  high  enough  to  cause 
trouble  they  were  cut  with  shovels  from 
the  ends  of  the  ties  and  between  the  ties 
from  the  outside;  inside  the  rails  the 
vegetation  was  cut  only  as  far  as  the 
shovel  would  go  by  running  it  under  the 
rails  between  the  ties.  .This  cutting  can 
be  done  for  about  $7.50  per  mile,  and  the 
operation  was  repeated  every  six  weeks 
until  about  Oct.  1.  when  the  cutting  is 
done  inside  and  outside  at  a  cost  of 
about  $12.50  per  mile.  This  makes  the 
cost  as  follows: 

Three  cuttings  at  $7.50 $22.50 

Final  clean  up 12.50 

Total  per  mile  per  year $35.00 

This,  the  report  states,  will  keep  the 
grass  out  of  the  way  of  trains  but  will 
not  keep  the  track  clean,  as  this  pro- 
vides for  a  thorough  clean  up  once  a 
year.  To  do  this  work  a  light  steel 
shovel  is  used.  The  above  work  is  done 
by  section  gangs,  the  laborers  receiving 
$1.25  per  10-hour  day,  and  the  foremen 
about  $2.25  per  day. 

Steam  Shovel  "Dredge."— A  steam 
shovel  mounted  upon  a  barge  was  used 
in  securing  gravel  from  the  beds  of 
streams  for  ballasting  purposes.  The 
gravel  was  obtained  from  streams  which 
contained  very  little  water  during  nine 
months  of  the  year.  The  barge  used 
cost  about  $1,000  and  had  a  deck  20x50 
ft.  Upon  this  was  securely  mounted  on 
a  track  a  steam  shovel  weighing  78,000 
lbs.  and  having  a  dipper  capacity  of  IV? 
cu.  yds.  The  barge  drew  2  1-3  ft.  of 
water.  In  excavating  the  gravel,  the 
steam  shovel  was  run  forward  on  its 
track,  the  bow  of  the  barge  sinking  and 
practically  resting  on  the  bottom,  al- 
though for  safety  four  lOxlO-in.  spuds  at 
the  corners  of  the  barge  were  used  to 
hold  the  barge  stationary.  The  excavat- 
ed gravel  was  loaded  into  cars  on  a  tem- 
porary track  alongside  the  bank.  When 
the  gravel  within  reach  of  the  dipper  had 
been  exhausted,  the  shovel  was  moved 
back  on  the  track,  the  bow  of  the  barge 
rising.     The    barge    was   then    advanced 


and  again  secured  by  spuds.  The  cost  oi 
s'.curing  the  gravel  was  about  4  cts.  per 
ciiliio  y.ird. 

Moving  Pier  Back  to  Place. — A 
masonry  pier  built  in  about  12  ft.  of 
water  on  a  box-cassion  sunk  upon  piles 
and  riprapped  was  moved  out  of  position 
about  1  ft.  at  one  end  by  an  ice  jam. 
The  pier  with  its  platform  weighed  about 
500  tons.  To  get  it  back  in  place  a  crib 
20x13  ft.  was  sunk  alongside  the  pier 
and  loaded  with  stones;  a  line  of  9 
piles  was  also  driven  outside  of  the  crib. 
Four  SO-ton  hydraulic  jacks  were  then 
placed  between  the  crib  and  the  pier  and 
the  latter  pushed  back  into  place  without 
causing  a  crack  in  the  masonry. 

Cost  of  Ballasting  Old  Track.— The 
following  matter  has  been  taken  from 
the  report  of  a  committee  read  before 
the  1907  convention  of  the  Roadmasters 
and  Maintenance  of  Way  .\ssociation: 
On  a  northern  division  of  the  Chicago  & 
Northwestern  Ry.  the  cost  of  ballasting 
one  mile  of  track  with  gravel  was  $1,020. 
figured  on  the  basis  that  3,400  cu.  yds.  oi 
material  would  be  used  per  mile.  Tl.  ^ 
gravel  was  unscreened  and  unwashed 
and  was  used  just  as  it  came  from  the 
pit.  The  gravel  was  placed  for  a  12-in. 
raise  with  standard  gravel  roadbed  on 
the  top  of  11.6-in.  slope,  1>2  to  1  on  the 
bottom  and  16  ft.  from  bottom  ballast 
line  to  ballast  line.  The  itemized  cost 
per  cubic  yard  was  as  follows: 
Cost  of  gravel  loaded  on  cars  at 

pit    $  .117 

Hauling    and    unloading.    50-milo 

haul   102-3 

Ballasting    12  1-3 

Total    $  .30 

On  a  division  of  the  Lake  Shore  & 
Michigan  Southern  Ry.  for  the  year  1906 
the  cost  of  ballasting  with  gravel  was  as 
follows : 

Per  cu.  yd. 

Gravel,  washing  and  loading $  .18 

Hauling 07 

Cost  of  digging  out  old  ballast 15 

Cost    of    unloading    and    placing    in 
track    15 

Total     $  -55 

For  crushed  limestone  H  to  W2  in.  in 
size  the  cost  was  as  follows: 

Per  cu.  yd. 

Cost  of  stone ?  -535 

Digging  out  old  ballast 15 

Hauling,  unloading  and   placing  in 


Total     $1.0J>5 

For  ballasting  with  crushed  stone  '>n  a 
division  of  the  Atchison,  Topeka  ^: 
Santa  Fc  Ry.  the  cost  was  as  follow>: 

Per  cu.  yd. 
Crushed  stone  at  crusher,  loaded  on 

cars    $  .61.- 

Haul,  SO  miles CV'^ 

Labor,  Mexican,  inserting '  .ii 

Total $1.0fJ 

For  a  12-in.  raise  3,400  cu.  yds.  of  bal- 
last are  used  per  mile,  making  the  cosi 
$3,400.  The  present  standard  on  thi^ 
road  requires,  the  ballast  to  be  dressed 
level  with  the  top  of  the  ties  for  the  full 
length  of  the  tie  and  6  ins.  beyond  the 
ends  of  ties,  making  the  top  widths  of 
the  ballast  9  ft.  and  giving  a  slope  of  l>i 
to  1 ;  this  gives  a  roadbed  16  ft.  wide  from 
ballast  line  on  one  side  to  ballast  line  on 
the  other  side,  with  a  12-in.  raise. 

Stepping  Water  Flow  Through  8-in. 
Hole. — Owing  to  the  breakage  of  a  pump 
located  in  a  pump  well  it  became  neces- 
sary to  stop  the  flow  of  water  from  an 
8-in.  hole  drilled  from  the  bottom  of  the 
pump  well  to  a  tunnel  connected  with 
another  well.  This  was  done  in  the  fol- 
lowing manner:  .\  bag,  shaped  like  .1 
baloon,  about  3  ft.  in  diameter  and  6  ft. 
long,  was  made  of  six  plys  of  bedticking. 
roughly  o.uilted  into  squares.  This  bag 
was  then  soaked  in  linseed  oil,  and  a 
quantity  of  rye  flour  inserted  and  well 
shaken  around.  A  1-in.  pipe  terminating 
in  a  sleeve  was  inserted  into  the  mouth 
of  the  bag,  which  was  then  securely 
wired  to  the  pipe.  A  stout  ring  was  at- 
tached to  the  bottom  of  the  bag  and  Xf 
this  was  wired  a  half  pig  of  iron  by  a 
ring  bolt  fastened  to  its  end.  The  bag 
was  then  wrapped  tightly  with  twine  un- 
til it  had  a  cylindrical  shape,  and  wa,> 
lowered  into  the  drill  hole  in  the  pump- 
ing well  by  means  of  sections  of  pipe 
until  the  weight  struck  the  bottom  of 
the  tunnel  below.  It  was  believed  that 
one-half  of  the  bag  entered  the  tunnel, 
the  other  half  remaining  in  the  drill  hole. 
The  1-in.  pipe  was  then  attached  to  a 
service  main  and  the  bag  slowly  distend- 
ed under  a  pressure  of  50  lbs.  per  square 
inch.  The  upper  part  of  the  bag  swelled 
out  and  accommodated  itself  to  the  ir- 
regularities of  the  drill  hole,  and  the 
lower  part  swelled  out  into  a  bulb  shape,. 
thus  stopping  the  flow  oi  water  through 
the  drill  hole.  The  pumping  well  was 
then  emptied,  the  bag  being  held  in 
place  by  an  interior  water  pressure  of 
about  10  lbs.  per  square  inch  more  than 
tlic  exterior  water  pressure. 


The  number  of  vessels  built  in  Ger- 
many in  1906  was  760,  of  398.151  registered 
tons,  against  646  of  310.771  registered  tons 
in   IQC;. 
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Some  Costs  to  Electric  Railway  Com- 
panies of  Street  Cleaning  and  Oil- 
ing and  Sprinkling  Roadbed.* 
On  city  tracks  the  care  of  the  roadway, 
besides  the  keeping  of  rails,   switches   and 
curves  in  good  order,  includes  more  or  -ess 
of  cleaning,   sprinkling  and  snow   removal. 
In  order  to  determine  the  practice  of  dif- 
ferent companies  and  for  a  guide  for  fu- 
ture operation,  inquiries  on  these  subjects 
were  sent  to  50  leading  companies.    From 
their    reports,    the    following    notes    have 
been  prepared : 

Street  Cleaning.— In  the  matter  of  clean- 
ing the  space  occupied  by  tracks  on  paved 
streets,  the  general  practice  is  that  the 
municipality  bears  the  entire  expense,  as 
the  theory  is  that  the  cars  do  not  bring 
dirt  onto  the  street  and  the  cleaning  of  the 
entire  paved  roadway  would  have  to  be 
done  and  the  expense  borne  by  the  cit>'  if 
there  were  no  tracks. 

The  fact  of  the  tracks  being  in  the  street 
does  not  entail  additional  expense  on  the 
city.  This  view  has  been  upheld  in  the 
courts,  and  it  appears  that  refuse  and 
things  left  on  the  streets  by  pedestrians, 
teams  and  by  storekeepers,  who  often  dis- 
pose of  litter  by  throwing  or  sweeping  it 
into  the  roadway,  should  be  taken  care  of 
by  the  city  authorities.  Inquiries  on  this 
subject  were  made  of  50  companies  in  all 
parts  of  the  countrj',  and  46  replying  and 
operating  8,469  miles  of  track  with  a  tribu- 
tary population  of  13,241,000.  it  appears 
that  41  operating  6.706  miles  of  track,  pay 
no  part  of  the  street  cleaning  expense. 

In  a  few  cities  the  railways  bear  a  part 
of  the  street  cleaning  expense,  this  being 
done  either  voluntarily  or  by  charter  re- 
quirement. In  these  cases,  it  should  be 
considered  as  a  contribution  or  a  part  of 
the  amounts  paid  by  way  of  taxation. 

The  following  are  among  the  prominent 
companies  which  assist  the  cities  in  this 
matter :  Chicago  Union  Traction  Co.,  Chi- 
cago City  Railway  Co.  and  South  Chicago 
City  Railway  Co.  cost  $123.60  per  mile  for 
cleaning  and  sprinkling  in   1906. 

Columbus.  O.,  on  79  miles  of  single 
track  within  city  limits  partly  on  unpaved 
streets,  cost  for  cleaning  and  sprinkling 
was  $13,000  in  1906 ;  cost  per  mile  of  track. 
?  1 64.53- 

The  Twin  City  Rapid  Transit  Co.  pays 
for  sweeping  its  track  allowance  in  St. 
Paul  and  Minneapolis;  86.12  miles  of  single 
track  in  1906  cost  $23,475-55;  cost  per 
mile,  $272.56. 

Street  Sprinkling.— In  the  large  majority 
of  towns  the  street  sprinkling  is  taken  care 
of  by  the  municipal  authorities  without  ref- 
erence to  the  street  railways,  no  part  of 
the  expense  being  paid  by  the  companies. 
Returns   from   24  companies,   operating  4.- 


•Extracts  from  a  paper  read  before  the 
American  Street  and  Interurban  Railway 
Eneineering  Association,  at  Atlantic  City. 
N  J  Oct.  14-18.  1907.  by  L.  Wilson.  En- 
gineer Twin  City  Rapid  Tran.sit  Co..  Min- 
neapolis,   Minn. 


768  miles  and  having  a  tributary  population 
of   10,156,000,  show  this  condition: 

Companies  operating  3,356  miles  sprinkle 
tracks  only  with  tank  cars;  of  these  the 
practice  is  so  mixed  that  it  is  difficult  to 
know  how  much  mileage  is  sprinkled.  In 
general  it  appears  that  the  more  important 
streets  are  the  only  ones  sprinkled.  This 
is  done  under  requirement  of  state  law  or 
city  ordinances.  The  cities  are  required 
to  furnish  water  without  charge,  though  in 
some  places  the  company  is  obliged  to  pay 
for  the  water;  in  one  case,  6  cts.  per  mile 
of  track. 

The  business  of  sprinkling  the  whole  of 
the  roadway  from  tank  cars  has  been  de- 
veloped to  quite  an  extent ;  one  outside 
company  owning  cars  makes  contracts  with 
cities  for  sprinkling  the  roadways  and  has 
250  miles  of  streets  covered.  The  railway 
companies  operate  the  cars  for  a  price  per 
car-mile.  The  authorities  of  the  cities  re- 
port that  the  service  is  very  satisfactory. 
The  railway  officials  report  that  this  plan 
gives  good  results,  and  while  the  returns 
are  small,  the  conditions  on  the  whole,  are 
satisfactory. 

A  number  of  cities  pay  the  railway  com- 
panies directly  for  this  same  kind  of  serv- 
ice. Prices  received  by  the  company  for 
this  work  vary  from  7  cts.  to  17  cts.  per 
car-mile,  10  cts.  being  about  an  average. 
The  cost  to  the  property  owners  per  season 
is  about.  10  cts.  per  foot  of  street  or  5  cts. 
per  front  foot. 

The  tank  cars  used  are  of  a  variety  of 
types,  from  the  plain  rectangular  box  to 
the  cylindrical  sheet  iron  tanks,  operated 
either  directly  by  gravity,  or  as  pneumatic 
sprinklers,  having  the  tank  under  air  press- 
ure. The  capacity  is  from  2.500  gallons  to 
6.000  gallons. 

Four  thousand  gallons  will  sprinkle  some 
six  miles  of  tracks  or  three  miles  of  entire 
roadway.  Any  statements  of  this  kind  are 
rather  indefinite  depending  upon  so  many 
conditions.  .\  better  idea  of  the  work 
done  is  to  say  that  in  actual  practice  one 
car  making  four  trips  per  day  w-ill  cite 
for  eight  miles  of  street. 

Oil  Sprinkling. — The  use  of  oil  for  lay- 
ing dust  on  some  streets  and  for  the  road- 
beds of  railways  has  been  extensively  ad- 
vocated. It  has  been  tried  by  a  number  of 
roads.  Some  consider  its  use  satisfactory, 
but  the  greater  number  have  not  put  it  into 
extensive  use.  The  heavy  asphalt  cils  of 
California  appear  to  give  the  best  results, 
while  in  the  Central  and  Eastern  States  a 
so-called  "Roadbed"  oil  prepared  by  the 
Standard  Oil  Company  has  been  used  more 
or  less  experimentally  for  ten  or  twelve 
years. 

Among  the  steam  roads  that  have  used 
oil  are:  The  Boston  &  Maine,  Boston  & 
.\lbany.  Central  Railroad  of  New  Jersey. 
Long  Island  Railroad,  Delaware  &  Hud- 
son, Santa  Fe,  Chicago,  Burlington  & 
Quincy.  Oregon  Short  Line.  Chicago  & 
Alton  and  the  Southern  Pacific;  the  latter 
the   most    extensively,    having    used   it    for 


five   or   six   years   on   about  900   miles   of 
road. 

In  practice  the  roadbed  is  sprinkled 
with  about  2,000  gallons  per  mile  for  the 
first  application.  After  the  first  dressing, 
the  quantity  may  be  lessened  to  600  or  i,- 
000  gallons  per  mile  annually,  though  some 
parties  claim  that  two  applications  annually 
are  needed.  The  sprinkling  appliances 
used  and  the  process  are  claimed  to  be  con- 
trolled by  a  Chicago  firm,  which  charges  a 
royalty  of  $10  per  mile  for  its  use  for  the 
first  application ;  no  charge  being  made  for 
subsequent  sprinklings. 

Few  electric  roads  have  used  oil.  The 
Los  Angeles  Pacific  reports  its  use  on  un- 
paved city  streets  and  states  that  three 
coats  per  year  are  desirable.  At  Co  cts. 
per  barrel,  the  cost  per  mile  of  double 
track  is  $100.  San  Francisco  reports  its 
successful  use  on  macadam  streets  outside 
the  city  limits.  The  Brooklyn  Rapid  Trcan- 
sit  Co.  is  experimenting  with  twenty  miles 
of  track  on  its  suburban  lines  on  private 
right-of-way  where  the  pleasure  riding  is 
very  heavy  and  the  roadbed  of  sandy  ma- 
terial. 

From  tlie  reports  of  roads  using  oil,  it 
appears  that  managers  of  the  steam  roads, 
at  least,  do  not  consider  its  use  profitable 
and  there  is  no  general  movement  to  adopt 
it.  On  electric  roads  on  private  right-of- 
way  or  on  macadam  outside  of  built-up 
sections  of  cities,  it  may  prove  to  be  eco- 
nomical where  the  oil  is  obtained  at  a  low 
price,  especially  on  sandy  roads  leading  to 
pleasure  resorts.  The  accompanying  meuio- 
randa  in  regard  to  the  practice  and  cost 
may  be  of  interest. 

Boston  &  Maine  Railroad :  Used  oil  in 
1899;  covered  about  400  single-track  miles; 
uses  2,000  tci  3,000  gallons  per  mile ;  price 
of  oil,  2.75  cts.  per  gallon ;  average  cost, 
$100  per  mile. 

Boston  &  Albany  Railroad :  Made  experi- 
ments for  three  years,  1898-1900:  used  2,- 
txx)  gallons  per  mile  first  year,  600  gallons 
second  year,  1,000  gallons  third  year;  oil 
per  gallon,  2.75  cts. ;  cost  per  mile  of  track. 
S^^o. 

Long  Island  Railroad :  Use  oil  on  cross- 
ings ;  cost,  $125  per  mile ;  use  600-gallon 
tank  cars ;  oil  costs  2.4  cts.  per  gallon :  600 
gallons  used  per  mile;  results  on  cinder 
and  gravel  ballast  satisfacton,'. 

Delaware  &  Hudson  Railroad  Co. :  From 
1896  to  1900  oiled  road  from  Saratoga  to 
Pittsburg.  188  miles :  used  roadbed  oil  pre- 
pared by  the  Standard  Oil  Co. ;  price,  2.75 
cts.  to  4.75  cts.  per  gallon;  for  2,000  galh.ns 
per  mile  cost  was  $100;  kept  dust  down,  but 
its  use  has  been  given  up;  i.ooo  gallons  per 
mile  every  other  year  would  be  sufficient. 

Southern  Pacific  Railroad  Co. :  Has  u.=ed 
oil  for  five  or  si.x  years ;  900  miles  of  tr.ick 
oiled:  may  use  up  to  4.000  gallons  per 
mile ;  pays  $10  per  mile  royalty. 

Los  .\ngcles  Pacific  Co. :  In  Los  Angeles 
on  unpaved  streets  an  occasional  coat  of 
oil  is  applied ;  generally,  oiled  streets  are 
sprinkled  three  times  per  year;  cost,  f'oo 
per  mile  of  double  track. 
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Siiow  Removal. — The  universal  practice 
with  reference  to  snow  is  lo  keep  the  traclis 
open  for  service  by  the  use  of  plows  and 
sweepers  during  and  immediately  after 
each  snowfall.  The  snow  thus  deposited 
on  the  rest  of  the  roadway  is  left,  so  far 
as  it  can  be  'done,  without  impeding  travel. 
.'Vt  crossings  and  congested  points  in  busi- 
ness districts  all  companies  assist  in  remov- 
ing snow  as  promptly  as  possible  by  the 
use  of  cars  and  teams. 

When  it  is  necessary  to  remove  snow 
from  roadway  the  companies  generally  pay 
the  cities  one-third  or  one-half  the  ex- 
pense incurred  on  the  whole  street.  Tn 
some  cases  the  cities  and  railway  compa- 
nies divide  the  streets,  the  railways  taking 
care  of  a  sufficient  number  of  them  to 
make  up  the  same  area  as  their  total  track 
allowance,  pne  company  takes  one  side  of 
the  streets  and  changes  side  annually.  This 
is  reported  as  working  well  in  a  city  of 
60.000  people. 

In  many  cities  no  separate  account  of 
cost  is  kept,  and  owing  to  the  fact  that  con- 
ditions vary  so  widely  between  southern 
and  northern  locations,  no  satisfactary 
comparison  of  costs  is  practical.  Figures 
given  show  results  of: 

$17.41  per  mile  of  single  track  in  a  city 
of  175,000  with  140  miles  of  track  in  the 
Central  States  (Indianapolis)  for  an  aver- 
age winter.  In  Chicago,  1906-7,  the  Cost 
was  $41.13  per  mile  for  the  Chicago  City 
Railway  Co.,  while  in  Milwaukee,  85  miles 
away,  but  a  very  small  expense  was  in- 
curred. Another  lake  city,  Detroit,  reports 
$35  per  mile  for  an  average  winter.  Du- 
luth  gives  $45.45  for  an  average  winder. 
Toronto  reports  on  98  miles  of  single  track 
in  1904-5,  a  cost  of  $102.04  per  mile  for 
one-third  of  street  area.  Providence,  R.  1., 
reports  a  cost  of  $148  per  mile  of  single 
track  in  1906  and  1907.  Here  all  snow 
over  4  ins.  in  depth  is  removed. 


The     following     comparative     costs     of 
locomotive  repairs  are  given  by   Mr.   J.  E. 
Muhlfield ;    the    records    cover    periods    of 
from  i^  to  2;/^  years: 
No.  of  Kind  of       Weight  Traction  Repairs 

power     per  100 
Locos.      Loco.  lbs.        lbs.        miles. 

3      Electric    196,000    28,000    $19.20 

2      Electric    320,000    70,000      12.70 

I      "Mallet"    335.000    74.ooo        5.75 

35      "Pacific"     ...230,000    35,000        4.35 
Compared  on   the  basis   of   1,000  lbs.   of 
rated  traction  power  at   10  miles  per  hour 
the  following  results  were  obtained : 

Per    100 
Miles 

3    Passenger  electric   locomotives. .  $0.68 

2    Freight    electric   locomotives 0.18 

35    Passenger    steam    (Pacific)    loco- 
motives       0.125 

I    Freight   steam    (Mallet)    locomo- 
tives     0.08 

Freight   steam    (Consolidation)    loco- 
motives  $0,075 


Cost  Records,  Estimates  and  Public 
Contracts. 
Hv  (.jWjrge  C.  Warren.* 
The  editorial  on  page  310  of  the  Dec. 
4th,  1907,  issue  of  Engineering  Contract- 
ing is  especially  interesting  and  valuable. 
The  fault  of  "guess  work"  and  "lump" 
estimates  is  not  only  entirely  too  common 
with  engineers,  but  with  responsible  con- 
tractors as  well.  In  this  fault,  I  believe 
lies  the  root  of  nearly  all  the  poor  work 
which  is  found  in  nearly  every  branch  of 
construction.  My  observation  is  that  while 
a  few  contractors  base  their  bids  on  care- 
fully prepared  detailed  estimates  of  cost. 
including  suitable  allowance  for  contin- 
gencies, such  as  installation  of  and  re- 
pairs to  plant,  operating  expenses,  surety 
company  bond  premiums,  guaranty  re- 
serves, employes'  liability  insurance,  in- 
terest on  investment,  etc.,  etc.,  and  a  fair 
percentage  of  profit  added,  by  far  the  great 
majority  of  contractors  base  their  bids  on 
either : 

ist.  The  official  estimate  of  the  en- 
gineer, which  itself  is  very  often  based 
on  the  cost  or  contractors'  prices  on  other 
somewhat  similar  work,  but  in  details  of 
cost  and  construction  liable  to  be  very 
diflerent  in  the  same  or  some  other  city 
or  vicinity,  and  often  a  year  or  more  back, 
without  giving  consideration  to  differences 
of  conditions  or  changes,  whether  more  or 
less,  in  cost  of  labor  and  materials.  It 
should  be  noted  that  in  municipal  work 
the  laws  are,  in  many  cases,  such  that  the 
engineer's  estimate  cannot  be  exceeded  in 
letting  the  contract.  Even  where  the  law 
does  not  thus  limit  the  bid,  however  much 
too  low  the  engineer's  estimate  may  be, 
he  is  pretty  apt  to  be  jealous  of  his  esti- 
mate and  insist  on  its  correctness  and 
fairness  in  case  bids  are  materially  above 
the  estimate. 

2nd.  The  prices  of  other  bidders  or  of 
other  contractors  on  somewhat  similar 
work   in   the   same   or   other   cities. 

;5rd.  The  prices  it  is  estimated  other 
contractors  will  probably  bid,  or  what  is 
necessary  to  be  low  bidder,  almost  re- 
gardless and  without  accurate  knowledge 
of   what   it  may   cost  to   do   the   work. 

-•\t  nearly  every  public  letting,  some 
one  or  more,  generally  several,  contractors 
base  their  proposals  on  consideration  of 
one  or  all  of  the  above  points,  rather  than 
a  carefully  prepared,  detailed  estimate  of 
cost  of  every  part  of  the  work.  The  re- 
sult is  that  at  most  lettings  there  are 
some  wild  bids,  either  much  too  high  or 
too  low,  generally  both,  with  the  conserva- 
tive, carefully  prepared  bids  between  the 
two  erroneous  extremes.  Under  such  con- 
ditions, it  is  only  once  in  a  while  that  the 
conservative,  careful  contractor  gets  the 
contract  when  it  is  let  to  the  "lowest 
and  best   bidder." 

Here  is  where  the  poor  work  comes  in. 
Most  contractors,  like  most  other  business 
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men,  would  prefer  to  be  honest,  rather 
than  dishonest — prefer  to  do  good  work 
rather  than  poor  work.  But  when  a  con- 
tractor finds  he  has  made  a  mistake  in 
his  bid  and  is  losing  money,  unless  he  is 
more  honest  than  the  average  of  humanity, 
he  will  "squirm"  and  bend  his  utmost  ef- 
forts to  prevent  the  loss  or  reduce  it  as 
much  as  possible.  In  other  words,  he  will 
take  it  out  of  the  work,  and  it  is  a  pretty 
good  engineer  or  inspector  who  can  stop 
him  <loing  so,  to  some  degree,  at  least. 
Within  the  past  three  weeks,  an  expe- 
rienced contractor  in  an  important  field 
of  municipal  work,  said  to  the  writer: 
"Competition  in  my  business  has  become  so 
keen  that  we  are  obliged  to  figure  to  steal 
what  we  make,  contractors  generally  bid- 
ding the  prices,  or  even  below  the  prices, 
at  which  they  figure  the  work  can  be  done 
for  in  strict  compliance  with  the  specifica- 
tions." 

A  few  years  ago,  a  well  known  con- 
tractor who  was  a  "Past  Master"  at  mak- 
ing money,  whether  his  prices  were  high 
or  low,  who  I  had  frequently  met  in  com- 
petition, and  who,  from  what  I  had  seen 
of  his  bids,  I  believed  systematically  fig- 
ured on  "what  is  necessary  to  be  low 
bidder"  almost  regardless  of  cost,  is  re- 
ported to  have  said  to  a  mutual  friend : 
"The  successful  contractor  is  the  man  who 
can  turn  a  bad  contract  into  a  good  one." 
I  believe  the  public,  engineers,  officials 
and  others  having  to  do  with  public  work, 
will  subscribe  to  the  sentiment  that  "It 
is  not  to  the  interest  of  the  party  paying 
for  the  work  to  have  contracts  let  at 
prices  less  than  is  consistent  with  first- 
class  work  and  a  reasonable  profit."  Yet 
how  frequently  it  happens,  especially  in 
public  work,  when  the  lowest  bidder  is 
manifestly  too  low,  and  believed  so  to  be 
by  the  engineer  and  other  officials  letting 
the  contract,  that  they  say:  "But  he  is  re- 
sponsible and  will  furnish  a  good  bond, 
and  our  duty  is  to  save  money  for  the 
public.'"  And  when  contracts  are  let  to 
such  a  bidder,  how  frequently  it  happens 
that  after  the  work  is  completed  and  paid 
for  (perhaps  years  after)  it  is  found  to  be 
of  very  poor  quality.  Frequently  it  hap- 
pens that  the  matter  does  not  go  that  far 
and  that  the  contractor  is  either  bank- 
rupted or,  as  I  have  known  in  some  cases, 
pockets  his  first  large  estimate,  quits  the 
state  or  country  without  paying  for  labor 
and  materials,  and  leaves  the  work  to  the 
tender  care  of  the  owner,  creditors  and 
bondsmen.  Occasionally,  a  contractor  in 
such  a  case  "takes  his  medicine,"  and  if 
he  has  the  financial  ability,  completes  the 
work  and  does  it  as  well  as  if  he  were 
making  a  good  profit.  But  that  is  not 
"human  nature,"  and  in  most  cases  is  not 
within  the  ability  of  the  engineer  to  en- 
force. If  engineers  and  others  having 
charge  of  letting  contracts  would  be  as 
solicitous  to  see  that  contracts  are  not 
let  at  too  low  prices,  as  they  generally  are 
to  see  that  the  prices  are  not  too  high, 
it    would    frequently,    if    not    generally,   re- 
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suit  in  better   work  and   results   far  more 
satisfactory   to   all   parties    concerned. 

Before  closing,  I  wish  to  comment  on 
another  point  I  noticed  has  been  brought 
out,  forcibly  in  recent  issues  of  Engineer- 
ing-Contracting. I  refer  to  the  importance, 
in  letting  contracts,  of  providing  separate 
unit  prices  for  every  class  of  work  em- 
braced in  the  contract.  I  well  remember 
a  case  in  a  contract  in  which  I  was  inter- 
ested, one  item  of  which  was  "rock  ex- 
cavation per  cubic  yard,"  the  quantity  being 
about  100,000  cu.  yds.,  and  included  the 
following  di.stinct  different  classes  of 
work : 

1st.  Excavation  from  a  side  hill  along 
side  of  and  above  the  surface  of  a  river, 
so  located  that  about  half  the  rock  could 
be  blown  by  the  explosives  into  the  river 
and  thus  "wasted"  at  little  expense. 

2nd.  Excavation  in  a  trench,  about  a 
mile  long,  8  ft.  wide,  and  varying  in  depth, 
from  4  ft.  to  10  ft.  for  a  large  pipe.  This 
pipe  excavation  itself  varied  in  conditions : 
(a.)  Waste  by  derrick  alongside  trench, 
(b.)  Haul  a  maximum  limit  set  by  the  con- 
tract of  2,000  ft.  and  a  portion  of  the  ex- 
cavated work  spread  so  as  to  form  the 
foundation   of    a   road. 

3rd.  Excavation  below  water  for  the 
base  of  a  6,000  cu.  yd.  dam. 

4th.  Excavation  partly  below  water  for 
a  power  house  with  no  opportunity  to 
"waste"  the  material,  except  to  use  it  for 
building  a  narrow  road,  making  a  fill 
about   10  ft.   deep  alongside  the   river. 

5th.  Excavation  for  spillway  around  the 
dam,  portions  of  the  rock  to  be:  (a.)  Put 
directly  through  the  crusher  fed  by  der- 
ricks direct  from  the  excavation,  for  use 
in  the  concrete  dam.  (b.)  Hoisting  out  of 
the  spillway  excavation  and  wasting  with- 
in 2,000  ft. 

It  will  be  readily  seen  that  this  item 
of  rock  excavation  included  at  least  nine 
distinctly  different  classes  of  work,  vary- 
ing as  widely  in  cost  as  from  70  cts.  to  $4 
per  cubic  yard.  It  is  true  that  approxi- 
mate profiles  were  given,  from  which  con- 
tractors could  compute  what  they  supposed 
would  be  approximate  quantities  of  each 
class  of  rock  excavation,  and  the  specifi- 
cations gave  approximate  estimates  of  the 
engineer,  dividing  the  excavation  into 
three  classes,  but  the  contract  and  specifi- 
cations contained  the  usual  clauses  in  the 
interest  of  the  owner,  providing  "That 
lines  and  grades  may  be  changed  as  the 
engineer  may  direct"  and  "contractors  must 
satisfy  themselves  by  personal  examination 
of   the   correctness  of   the  estimates." 

In  fact,  the  lines  and  grades  and  quan- 
tities of  work  of  the  several  classes  were 
so  changed  that  the  percentages  of  each 
class  bore  little  semblance  to  the  prelim- 
inary estimates,  resulting  in  a  heavy  loss 
to  the  contractors,  for  which  their  at- 
torneys advised  they  had  no  redress,  and 
the  owner  and  engineer  would  not  make 
any  extra  allowance. 
Other    important    items    in    the    contract 


were  so  classified  as  to  not  give  a  proper 
division    of   unit    prices. 

Besides  dividing  and  sub-dividing  all 
classes  of  work,  which  it  is  known  v^fill 
be  required,  into  separate  unit  prices,  with 
quantities  csliiiwted  as  closely  as  possible. 
contracts  should  also  provide  for  "extra 
work  ichich  may  possibly  be  required, 
either:  (a.)  At  a  schedule  of  unit  prices,  to 
be  agreed  on  in  advance  and  made  a  part 
3f  the  contract,  or,  (b.)  A  provision  for 
payment  of  cost,  plus   15  per   cent. 

Some  cities  pirt  in  all  specifications  a 
schedule  of  prices  prepared  by  the  en- 
gineer, to  be  paid  for  "extra"  work,  and 
:overing  every  item  which  would  be  at 
all  likely  to  be  encountered.  This  is  a 
good  and  mutually  fair  plan,  provided  the 
prices  are  suflSciently  carefully  and  in- 
telligently considered  so  as  to  provide  both 
a  fair  margin  and  not  excessive  profit  to 
the    contractor. 


A  Gutter  Plow,  Snow  and  Ice  Cleaner 
and  Road  Machine  Combined. 

A  machine  or  tool  is  often  designed  for 
a  special  purpose  and  is  found  to  be  not 
only  a  success  for  that  work,  but  also  for 
many  other  purposes.  This  has  been  so 
to  a  remarkable  degree  in  the  gutter  plow 
illustrated   in   Figs,   i    and   2. 

This   machine,   as   its  name   implies,   was 


his  hands  free  to  guide  the  horses,  thus 
allowing  the  machine  to  be  driven  in  a 
straight  line. 

City  engineers  and  street  cleaning  com- 
missioners will  find  much  use  for  this  tool 
in  keeping  gutters  free  of  snow  and  ice. 
.^fter  snowstorms,  if  the  plow  is  put  to 
work,  it  will  remove  snow  and  ice  from 
gutters,  leaving  them  clean,  so  that  water 
can  flow  unobstructed  to  the  catch  basins. 
The  plow  will  work  in  any  depth  of  snow 
that  horses  can  travel  through.  When 
working  in  paved  streets  with  curbing,  the 


Fig.  2. 

designed  to  plow  and  shape  up  gutters  on 
dirt  and  macadam  roads.  It  is  said  to  be 
an  economical  tool  for  this  purpose.  Two 
horses  and  a  driver  operate  it.  The  blade 
is  strong  and  cuts  both  on  the  bottom 
and  the  side.  The  blade  being  operated 
and  controlled  by  the  driver's   foot,  leaves 


Fig.   1. 

small  roller  on  the  beam  prevents  the  blade 
from  striking  against  the  curb.  As  a  team 
can  travel  about  20  miles  per  day,  it  is  pos- 
sible to  open  up  and  clean  gutters  on  each 
side   of   10  miles   of  streets. 

In  shaping  roadbeds  for  macadam  and 
Telford  paving,  this  machine  will  also  be 
found  useful.  Not  only  can  the  bottom  be 
scraped  and  shaped,  but  also  the  side  of  a 
small  bank  can  be  cut  down  to  be  handled 
with  shovels  or  scrapers.  Where  a  shoulder 
is  to  be  left  on  the  roadbed,  this  gutter 
plow  can  shape  the  shoulder  without  hand 
work,  as  the  work  that  it  is  doing  in  Fig. 
I  shows. 

A  second  blade  can  also  be  attached  to 
the  machine,  just  under  the  hounds,  and  at 
right  angles  to  them.  It  fits  closely  against 
the  gutter  blade,  and  a  controller  at  the 
left  of  the  driver  allows  him  to  raise  and 
lower  this  attached  blade.  With  this  the 
machine  becomes  a  road  machine.  This 
allows  of  other  uses  being  made  of  it,  such 
as  those  that  road  machines  are  put  to, 
namely,  shaping  roadbeds,  spreading  loose 
dirt,  and  cutting  turf  and  sod  from  the 
ground. 

Such  a  machine  could  also  be  used  for 
spreading  macadam  on  new  wagon  roads. 
This  operation  of  spieading  macadam 
usually  costs  from  5  to  10  cts.  per  cu.  yd. 
but  such  a  machine  should  reduce  the  cost 
to  less  than  2  cts.  When  this  machine  has 
the  second  blade  attached  to  it  it  can  still 
be  operated  by  two  horses,  although  some 
engineers  and  contractors  have  added  a  sec- 
ond pair  of  wheels  and  used  4  horses. 

The  machine  with  one  blade  weighs  800 
lbs. :  with  the  second  blade  attached  the 
weight  becomes  i.ooo  lbs.  The  manufac- 
turers of  this  gutter  plow  and  leveler  are 
the  J.  H.  Strain  Co.,  12  Elm  street,  New 
York  Cit}'. 
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Forest  Preservation  in  France. 

'Ihc  importance  of  forest  preservation 
lias  been  recognized  for  a  long  time  in 
France.  As  early  as  1824  the  National 
School  of  Waters  and  Forests  was  found- 
ed at  Nancy,  for  no  other  purpose  than  to 
provide  men  for  the  higher  branches  of 
the  piibhc  forestry  service.  Tlie  Repubhc 
for  fore-it ry  purposes  is  divided  into  ^2 
conservations  and  the  work  is  directed 
ir.im  tlie  Ministry  of  .\grieulture  by  a 
ihreclor  and  three  administrators.  Their 
duties  iticlude  the  conservation,  e.\ploitation 
and  amelioration  of  public  forest  lands ; 
the  fixation  of  dunes  upon  the  maritime  lit- 
toral ;  the  replanting  of  trees  in  mountains 
and  the  correction  of  mountain  torrents: 
the  regulation  of  the  pasture  lands  of  the 
communes,  and  the  utilization  of  water  in 
pastoral  and  forest  regions,  and  the  surveil- 
lance of  river  fishing  and  fish  culture. 
Each  of  the  32  conservations  is  in  charge 
of  a  conservator,  aided  by  an  adjutant  in- 
spector. The  conservations  are  divided  into 
"che(?eries,''  each  administered  by  an  in- 
spector or  adjutant  inspector,  and  there  are 
again  subdivided  into  "cantonnements," 
with  adjutant  inspectors  or  general  guards 
in  control.  Each  of  these  higher  officers — 
32  conservators,  200  inspectors,  215  adju- 
tant-inspectors, 260  general  guards,  and  40 
licentiate  general  guards— has  appropriate 
military  rank.  They  direct  the  transactions 
of  a  considerable  army  of  foresters  of  vari- 
ous grades  and  classes,  of  whom  3,300  arc 
recruited  and  paid  by  the  National  gov- 
ernment, and  many  more  by  the  communal 
governments. 

M  the  present  time  a  total  surface  of 
7,429.873  acres  is  under  the  direct  control 
of  the  forestry  service,  of  which  6,771,650 
acres  consist  of  forests  properly  so  called. 
The  far  greater  proportions  of  the  forest 
area — 4,565,434  acres — belongs  in  fee  to 
the  communes,  but  is  under  the  rigid  con- 
trol of  the  state,  experience  having  demon- 
strated that  the  communal  governments 
could  not  be  relied  upon  to  maintain  the 
public  property. 

Press  reports  state  that  the  English  tur- 
bine torpedo  boat  destroyer  Tartar  at  a 
trial  over  the  official  course  at  Southamp- 
ton, England,  attained  a  speed  of  37.037 
knots  per  hour.  In  a  six  hours'  trial 
the  boat  covered  233  miles. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  gdvertisers  and 
state  that  you  saw  the  catalog  mentioned 
in  Engineering-Contracting.  If  you  are  in 
the  market  for  tools,  machinery  or  supplies 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  04M.  Hand  Power  Derricks. — Parker 
Hoist  &  Machine  Co..  958  North  Fi-;inclsco 
Ave..    Oilcago.   111. 

This     21     page     p<amphlet     illustrates     and 

-oribes    in    some    detail    the    special    hand 


power  derrick  made  by  the  above  named 
company.  This  derrick  Is  designed  partic- 
ularly for  use  in  handling  concrete  bloiks. 
.\  number  of  illustrations  are  sriven  show- 
ing the  Installntinn  of  the  derrick  on  eon- 
erete  i^loclt'  buildlnp  work.  Tiie  f-ataldg 
Kives  testimonial  letters  from  a  number  of 
users  of  the  derrick  and  also  gives  prices. 
dimensions,    capacity,    etc. 

No.  Or>on.  Industrial  and  Mine  Cars.-  Kil- 
gore-Petcler   Co..    Minneapolis,    Minn. 

This  pamphlet  contains  56  pages  of  illus- 
trations and  descriptive  matter  relating  to 
the  large  line  of  cars  made  by  the  above 
named  company.  The  company  manuf.'ic- 
tures  cars  for  liandling  ail  classes  of  ma- 
terial on  narrow  gage  rallw.ays.  The  pam- 
phlet describes  the  construction  of  these  cars 
in  a  general  way.  and  also  gives  dimen- 
sions, capacity,  etc..  for  each  type  of  car 
made.  It  is  interesting  to  note  that  the 
Peteler  car  was  brst  made  in  Germanv  in 
1866. 

No.  0.')01.  Hoisting  and  Conveyinq  Machin- 
ery.— The  Brown  Hoisting  Machinery  Co.. 
Cleveland,    Ohio. 

This  is  a  cloth-bound  book  containing  196 
pages.  It  illustrates  profusely  and  describes 
in  general  detail  the  class  of  hoisting  and 
conveying  machinery  made  by  the  above 
named  company  for  heavy  work,  such  as 
blast  furnaces,  loading  ore  and  coal  from 
cars  to  vessels  and  handling  all  classes  of 
heavy  material  in  bulk.  The  catalog  is  ex- 
cellently printed,  and  is  well  worth  secur- 
ing by  any  engineer  interested  in  this  class 
of    machinery. 

No.  0.^02.  Dump  Wagons  and  Carts. — The 
Columbia    Wagon    Co.,    Columbia.    Pa. 

This  is  a  catalog  of  66  pages  devoted  en- 
tirely to  wagons  and  carts  of  all  kinds, 
The'list  includes  farm  wagons,  loggers"  wa- 
gons and  dump  wagons  and  carts  of  all 
kinds.  The  sizes  of  all  parts  of  each  wagon 
are  given  in  tabular  form,  and  there  are 
also  tables  showing  the  capacity  and  ship- 
ping weights  of  the  wagons.  Practically 
every  kind  of  wagon  for  heavy  hauling  pur- 
poses is  made  by  the  company  and  is  de- 
scribed  in   this   catalog. 

No.  0503.  Steam  Pumps. — ^A.  S.  Cameron 
Steam  Pump   Works,    New  York  City,   N.    Y, 

Under  the  title  of  the  "Pennsylvania  Rail- 
road Tunnels  and  Terminals  In  New  York 
City."  this  company  has  printed  a  very 
handsome  pamphlet  illustrating  and  describ- 
ing the  several  large  railroad  tunnels  now 
being  built  at  New  York  City.  A  map  is 
given  showing  the  routes  of  the  tunnels 
and  there  are  views  of  the  tunnel  work  in 
various  stages  of  progress.  As  a  handy  com- 
pendium of  the  main  facts  and  figures  re- 
lating to  the  several  tunnels  under  construc- 
tion at  New  York  City  this  pamphlet  is 
worth  securing.  Incidently  it  shows  the  va- 
rious pumping  plants  using  Cameron  Steam 
Pumps  which  have  been  installed  in  this 
tunnel    work. 

No.  0504.  Portable  Industrial  Railways, — 
Arthur  Kopnel  Co.,  Chronicle  Building,  San 
Francisco,    Cal. 

This  is  a  25  page  catalog  illustrating  and 
describing  track  and  cars  for  industrial 
railwa>'s.  A  comparative  cost  of  moving 
earth  by  such  cars  and  track,  with  that  of 
wheel  scrapers,  is  given.  The  adaptability 
of  such  railways  for  excavation,  concrete, 
coal  handling,  mining,  tunnel,  factory  and 
many  other  kinds  of  work  is  shown.  The 
catalog  is  of  interest  to  engineers  and  con- 
tr.actors. 

No.  0505.  The  Empire  Hand  Prospecting 
Drill. — New  York  Engineering  Co.,  2  Rector 
St.,    New   York. 

This  is  a  beautifully  gotten  up  pamphlet 
of  50  pages,  illustrated  with  many  halftone 
cuts.  It  describes  the  method  of  using  this 
prospecting  drill.  under  difficult  circum- 
stances, where  it  is  not  possible  to  carry- 
other  drills.  It  is  operated  by  men  and 
tioi'ses.  Test  holes  can  be  put  down  to  a 
depth  of  more  than  100  ft.  showing  the  ma- 
terials encountered. 

No.  0506.  Carey's  Coverings. — The  Philip 
Carey    Co..    Lockland,    Cincinnati.    O.    ~ 

Tills  is  a  70  page  catalog  of  neat  appear- 
ance. It  illustrates  the  successful  use  of 
these  coverings  for  hot  and  cold  pipes,  for 
boilers  and  locomotives,  and  other  purposes. 
The  catalog  also  describes  and  list.s  several 
kinds  of  packings,  theatre  curtains,  and 
rooflng,  Vaiious  kinds  of  asbestos  and  mag- 
nesia   products   are   illustrated. 

No.  0507.  Verschoyle  Patent  Transit. — 
Taylor   Bros.   Co..    Rochester,   N.    T. 

This  is  a  small  20-page  catalog  illustrat- 
ing and  setting  forth  the  merits  of  the  Ver- 
schoyle Patent  Transit,  which  allows  of  the 
reading  of  the  magnetic  bearing  and  the 
vertical  angle  at  one  observation.  Some  u.so- 
ful  fornuil.as  and  tables  are  given  in  the 
pamphlet. 


No.  0508.  Rock  Drills.— McKlernan  Drill 
Co.,    170   Broadway,    Niw    York,   N.    Y. 

This  Is  a  30-pagc  pamphlet  of  the  rock 
drills  manufactured  by  this  company.  All 
accessories  of  rock  ilrills  are  also  listed 
and  Illustrated.  The  panu'lilet  can  readily 
be  carried  in  the  pocket,  thus  .allowing  drill 
nmners  and  foremen  to  have  It  convenient 
for   reference   In   ordering   supplies. 

No.'  0509.  Concrete  Block  Machines. — 
California  Artificial  Stone  Supply  Co..  Los 
Angeles,  Cal. 

The  block  machine  made  by  this  com- 
pany is  of  the  face  down  type  and  special 
claims  are  made  for  the  excellent  appear- 
ance of  the  rock  face  broken  range  and 
ashlar  blocks  which  It  produces.  The  con- 
struction and  operation  of  the  machine  are 
described  and  a  numl>er  of  Interesting  views 
are  given  of  buildings  constructed  from 
blocks  produced  by  It.  The  work  as  shown 
by  the  photographs  Is  among  the  best  that 
we  have   seen. 


Personals. 

E.  B.  Reynolds,  .a  well  known  Western 
railway  contractor,  died  Dec.  7,  at  his  home 
in   Wymore.    Neb. 

Mr.  Charles  E.  Wells,  of  White  Plains, 
N.  Y.,  has  been  appointed  a  Division  En- 
gineer by  the  Board  of  Water  Supply  of 
New  York  City. 

Mr.  F.  A.  Peckham,  Sales  Manager  of  the 
Cincinnati  Equipment  Co.  of  Cincinnati,  has 
been  elected  vice  President  of  the  A\'m.  J. 
Oliver  Mfg.  Co.,   of  Knoxville,  Tenn. 

Mr.  William  J.  Carter  has  resigned  his 
position  as  City  Enginer  of  Cleveland.  O.. 
in  order  to  engage  in  private  practice.  Mr. 
Robert  Hotfmann  succeeds  Mr.  Carter  as 
City  Engineer. 

Mr.  Max  Feldman  has  been  appointed  an 
Assistant  Engineer  in  the  Bureau  of  Build- 
ings.   Manhattan    Borough.    New    York    City. 

Mr.  O.  F.  Cole  has  been  appointed  Chief 
Engineer  of  the  Chicago  Junction  Ry.,  with 
offices  at  Chicago.  III.,  succeeding  Mr.  J.  B. 
Cox,   resigned.  * 

Messrs.  Wm.  H.  Renck.  Wm.  A.  Painter. 
Oscar  Clement  Hearwig.  Silas  O  Rogers 
and  Frank  E.  Slabaugh  lia\'e  formed  the  Co- 
lumbus Bridge  &  Iron  Co.  of  Columbus.  O.. 
and  will  manufacture  and  erect  bridges  and 
substructures  of  all  kinds  and  do  a  general 
contracting    and    construction    business. 

Mr.  B.  W.  Seymour,  formerly  Engineer  for 
Swift  &  Co.,  Chicago,  and  Mr.  C.  E.  Apple, 
formerly  Bridge  Engineer  for  the  M.  &  O. 
R.  R.,  have  opened  offices  in  the  First  Na- 
tional Bank  Bldg..  Birmingham.  Ala.,  and 
will  engage  in  general  engineering  work,  giv- 
ing special  attention  to  steel  and  concrete 
construction. 

Teciinical  Literature,  a  monthly  maga- 
zine of  technical  information  for  engineers, 
designers  and  contractors,  established  by  Mr, 
Harwood  Frost  and  published  by  him  at  220 
Broadway,  New  York,  will  with  its  January 
issue  appear  under  its  new  name  of  The 
Engineering  Digest.  The  magazine  will  con- 
tinue to  be  edited  by  Mr.  Frost  and  Mr. 
Charles  M.  Sames,  the  publication  office  be- 
ing  as   before,   at  220   Broadway. 

Sir  William  Thompson,  Lord  Kelvin,  the 
noted  scientist,  died  Dec.  17,  in  Glasgow, 
aged  S3  years.  Lord  Kelvin's  versatility 
as  a  mathematician,  electrician,  inventor, 
experimenter,  engineer  and  teacher  place 
him  among  the  most  remarkable  men  of  his 
age.  "There  were  few  branches  of  scientific 
thought  wiiich  were  not  deeply  indebted  to 
him.  and  mathematicians,  mechanics,  sound, 
light,  heat.  thermodynamics.  magnetism, 
electricity,  elasticity,  electrical  engineering, 
telegrapliy,  geology,  astronomy,  chemistry 
.and  navigation  were  fields  in  which  he  was 
a  potent   leader. 

Thomas  Fitch  Rowland,  a  well  known  en- 
gineer, died  Dec,  13  at  his  home  in  New- 
York  City,  aged  76  years.  In  early  life  Mr. 
Rowland  was  a  fireman  and  engineer  on 
N.  Y.,  N.  H.  &  H.  R.  R..  leaving  this  road 
to  become  an  engineer  on  a  steamboat.  In 
1S52  he  became  a  draftsman  with  the  Al- 
laire Iron  Works  in  New  York,  leaving  this 
company  to  become  General  Superintendent 
of  the  Atlantic  Dock  Iron  Co..  of  BrookljTi, 
N.  Y.  In  1S59  f.o  went  into  business  for 
himself,  establishing  the  iron  works  at 
Greenpoinl,  N.  Y.,  which  in  1SS7  he  incor- 
porated as  the  Continental  Iron  Woi'ks  and 
of  which  he  became  President  and  General 
Manager,  During  the  Civil  War  he  did 
much  iron  construction  work  for  the  Govern- 
ment. His  work  for  which  he  was  perhaps 
best  know-n  w.as  the  construction  in  1862  of 
the  famous  "Monitor,"  after  the  designs  of 
John  Ericsson.  Mr.  Rowland  was  .a  member 
of  the  American  Society  of  Civil  En.gineers. 
and  was  donor  to  that  society  of  the 
Thomas  Fitch  Rowland  Prize.  He  was  also 
a  member  of  the  American  Society  of  Me- 
chanical   Engineer. 


December  J5,  1907. 
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BIDS  ASKED 


Bridges. 

Baltimore,    Jld Dec. 

Troy.    O Dec. 

Washington    C.    H..    O Dec. 

Savannah,    Ga Dec. 

Indianapolis,    Ind Dec. 

Victoria,     B.     C Dec. 

New   Orleans,   La, Dec. 

Grants    Pass,    Ore Dec. 

Forrest     City,     Ark Dec. 

West    Union,     O Dec. 

Tipton.    la Dec. 

Fort    Monroe,    Va Dec. 

Colfax,     La Dec. 

Hammond,    Ind Dec. 

adsden.     Ala Dec. 

Castle  Haynes,  N.   C Nov. 

Salem.    S.   Dak Nov. 

Creston,    la Dec. 

Waseca,    Minn Deo. 

Ocala.     Fla Dec. 

Wayne,    Neb Dec. 

St.    Charles,    Mo Oct. 


Buildiugs. 


Dec.    26.   Richmond.    Va Dec. 

Dec.    26.  New    York,   N.    T Dec. 

Dec.    27.  Tulalip,    Wash Nov. 

Dec.    27.  Tulalip.    Wash Nov. 

Dec.    27.   San    l-'rancisco,    Cal Dec. 

Dec.    27.  Allentown,    Pa Dec. 

Dec.    27.  Chicago.     Ill Dec. 

Dec.    27.   Philadelphia.     Pa Dec. 

Dec.    28.  Milwaukee,    Wis Dec. 

Dec.    28.  Chicago.     Ill Dec. 

Dec.    29.  Viola,    Kan Dec. 

Dec.    30.  Lancaster,   Pa Nov. 

Dec.    30.  Monterey,    Cal Dec. 

Dec.    30.  Edwardsville,     Pa Dec. 

Dec.    30.  Fredonia.   N.   T Dec. 

Dec.    31.  Philmont,     N.     T Dec. 

Dec.    31.  St.    Louis,    Mo Dec. 

Jan.       2.  Flint,    Mich Nov. 

Jan.      2.  South   Bend,    Ind Nov. 

.Tan.      2.  Milwaukee,    Wis Dec. 

.Ian.      3.  Albuquerque,    N.    Mex Nov. 

Jan.       2.  Milwaukee.     Wis Dec. 

Jan.       .^.  West    Allis,    Wis Dec. 

Jan.      6.  Wichita.   Kan Nov. 

.Ian.      6.  Cincinnati,    O Dec. 

Jan.      8.  Fort    Spokane.    Wash Nov. 

Jan.       .'^.   Trenton.    N.    J Dec. 

.Ian.      9.   Trenton.     N.     J Dec. 

Jan.       ;i.  Newark.     O Dec. 

Jan.  10.  Cheyenne  Agency.  S.  Dak.. Nov. 

.Tan.    10.  Punta     Gorda,     Fla Dec. 

.Ian.    11.  Fort    Smith,    Ark Dec. 

.Ian.    13.  Fort     Monroe,     Va Dec. 

Jan.    13.  Fort   Wood,    N.   Y.   H Dec. 

Jan.    13.  Santa    Fe.    N.    Mex Dec. 

Jan.    14.  York,    Neb Dec. 

Jan.       14.  Newport.    R.    I Dec. 

Jan.       14.  Fort     Andrews.     Mass Dec. 

Jan.    15.  Winnibago,    Neb Dec. 

Jan.    1.5.  Martinsburg,    W.    Va Dec. 

Jan.    15.  Houston,    Te.x Dec. 

Jan.    17.  East    Liverpool,    O Dec. 

.Ian.    18.  Pine    Ridge.    S.    Dak Dec. 

Jan.  18.  Nation.al    Soldiers'      Home, 

Va Dec. 

Jan.    20.  Richmond.    Va Dec. 

.Ian.     20.  Asheville.    N.    C. Dec. 

Jan.     21.  Gainesville.     Ga Dec. 

Feb.      1.  Terre    Haute.    Ind Dec. 

Jan.    22.  Poplar.    Mont Dee. 

Jan.     22.  Mitchell.     S.     Dak Dec. 

Jan.     24.  Paris,    111 Dec. 

Jan.     30.  Mount    Pleasant,    Mich Dec. 
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Roads  and  Streets. 

Harrlsburg,    Pa Dec, 

Amity,    Pa Dec, 

New    Brunswick,    N.    .1 Dec. 

Baltimore,     Md Dec. 

Indianapolis,    Ind Dec. 

New    York.    N.    Y Dec. 

Indianapolis.     Ind Dec. 

Wyalusing,    Pa Dec. 

Fort    Roseerans.    Cal Dec. 

Ridgefield,    Conn Dec. 

Little    Rock,    Ark Dec. 

Tipton,     Ind Dec. 

St.    Paul.    Minn Dec. 

Salt   Lake   City,    Utah Dec. 

Lisbon,     O Dec. 

Cleveland,     O Dec. 

Logansport,    Ind Dec. 

Lebanon,    Ind Dec. 

Danville,    Ind Dec. 

Crown    Point,    Ind Dec. 

MontieoUo.     Ind Dec. 

Vevay,     Ind Dec. 

Vincennes,    Ind Dec. 

Paoli.    Ind Dec. 

Findlay.    Pa Dec. 

Fort    Washington.    Md Dec. 

Noblesville.     Ind Dec. 

■Washington.    Pa Dec. 

Fort     Washington,     Md Dec. 

Billings.    Mont Nov. 
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Feb. 
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Sewers. 


26.  Cleveland,    O Dec. 

27.  Youngstown,     O Dec. 

27.  Wilmette.    Ill Dec. 

27.  Akron.    O Dec. 

2S.  Evansville,    Ind Dec. 

30.   St.     Paul.     Minn Dee. 

30.  Hartford.     Conn Dec. 

2.  San    Jose.    Cal Dec. 

3.  Salt   Lake   City.   Utah Dec. 

3.  Canton,     O Dec. 

6.  Hanley    Falls.    Minn Dec. 

6.  Durango.     Colo Dec. 

13.  Steubenville,    O Dec. 

14.  Clinton.     la Dec. 


Water  Supply. 


11 
11 

18 
18 


11 
11 

IS 
25 

4 

18 
IS 
6 
IS 
18 
18 
2.j 
25 
18 

25 
25 
18 

18 
IS 


18 


26.  Richmond.     Va Dec.  25 

27.  Sauk  Rapids,   Minn Dec.  11 

27.  Fort    Leavenworth.    Kan... Dec.  18 

1.  Norway,    Me Nov.  27 

I.Orange,    N.     J Dec.  18 

6.  Fargo.    N.     Dak Dec.  25 

8.  Tucson.    Ariz Nov.  27 

10.  Phoenix,   Ariz Dec.  11 

14.  Annapolis.    Md Dec.  25 


Miscellaneous. 

27.  Boston,    Mass., 

Wreck  Removal,  Dec.      4 
27.  Paducah,    Ky.. 

Tenders,  Dec.      4 
27.  New   York.    N.    Y.. 

Loading  Deck   Scows,  Dec.    25 
27.  Indianapolis,    Ind.. 

Ash  and  Sweepings  Removal,  Dec.    25 
30.  Dayton.    O., 

Conduit    System,  Dec.    11 

30.  Richmond,  Va., 

Gas   Mains,  Dec.    18 

31.  Altoona,   Pa., 

Garbage    Disposal,  Dec.    11 

1.  Charleston,   W.   Va., 

Street   Lighting,  Dec.    18 

2.  San    Jose,    Cal.. 

Street    Lighting,  Dec.    25 

6.  Boston,   Mass., 

Masonry,  Etc.  Dec.    11 

7.  Reading,   Pa., 

Garbage  Disposal.  Dec.    18 
10.  Indianapolis,  Ind., 

Monument,  Dec.    11 
10.  Los   Angeles.    Cal.. 

Pauling,  Dec.    25 

13.  Fort    Wood.    N.    Y., 

Removing   Buildings,  Dec.    25 

14.  Portland.  Ore., 

Light   Station,    Nov.    27 
14.  Columbus,    O.. 

Garbage  Works,  Dec.      4 
18.  New   York,    N.    Y.. 

Dry  Dock,  Dee.    18 
9.  Fort   Huachuca,    Ariz., 

Swimming    Pool,  Dec.    18 

10.  Wilmington,   N.    C, 

Dump   Scows,  Dec.    IS 

11.  St.    Louis,   Mo., 

Garbage    Reduction.  Dec.    18 
20.  Cincinnati.    O.. 

Lock  and   Dam,  Dec.    25 
4.  Erie.   Pa.. 

Steamboat    Landing.  Dec.    25 
1.   Buenos  Aires,  Argentina, 

Subways,  Nov.    20 


Di-c. 

-■7. 

Dec. 

30. 

Dec. 

.•!1. 

.Ian. 

7. 

Jan. 

7, 

Jan. 

11. 
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15. 
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11 
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25 

Dec. 

18 

Dec. 

25 

Dec. 

18 

Dec. 

2't 

Dec. 

18 

Excavation,  Earth  and  Rock. 


Jeft'er.stin,    la. 

Drains. 
Mount  Kisco,  N.   Y.. 

Vault  Pans. 
Greenwood.   Mi.ss. 
_  Drainage  Work. 

De  Smet,   S.    Dak., 

Ditch    Work, 
Ailkcn,    Minn., 

Ditcli   Work, 
Washington,   D.   C. 

Dredging, 
Fort    Hamilton.    X.    Y.. 

Grading.    Etc. 
Detroit,    Mich., 

Dredging, 
lOsthei villi',    la. 

I>l-ain. 
Ottawa,    Ont., 

Trent    Canal, 


Materials,Machines,Supplies,Tools,Etc. 

Dec.    26.  Annapolis,    Md.. 

Tile.  Dec.    18 
Dec.     21..    W  nshingtiin.      1).     ('., 
^         „,    ,„  Granite    Curbing,  Dec.    25 

Dec.    27.  Washington.    D.    C. 

Pipe,   Chain,    Rope.   Etc.,  Dec.      4 
Dec.    27.  New  York,  N.   Y., 
T.,         »_    Vacuum   Cleaning   System,  Dec.    11 
Dec.    27.  Brooklyn,  N.   Y., 
„         „„    ^,  .  Timber,  Dec.    18 

Dec.    28.  Chicago.    111.. 
.  „  Switchboard,   Etc.  Dec.    18 

Dec.    30.  New  Y'ork.    X.    Y.. 

Lumber.  Fittings.  Etc..  Dec.    25 
Dec.    30.  Columbus,   O., 

Wire    and    Cable.  Dec.    25 
30.  Chicago,    III., 

„„    „.  Boilers,  Dec.    25 

30.  Washington.    D.    ('.. 
^         „         .  Pipe,  Valves,   Etc.,  Dec.    25 

Dec.    31.  Pittsburg.    Pa.. 

Mechanical    Stokers,  Dec.    25 
2.  Washington,    D.    C, 

Steam   Gages,   Valves,   Etc.,  Dec.    11 
2.  Jersey  City,   N.  J., 

Broken    Stone,    Wire,    Etc..  Dec.    11 

2.  Winnipeg,    Man., 
„    „   ,  Pump,  Dec.    18 

3.  Baltimore,  Md.. 
Window  Guards,   Gates,  Dec.    18 

2.  Puget    Sound.    Wash.. 
Drills.  Machinerv.    Etc..  Dec     '5 

3.  Hot   Springs.    S.    Dak.. 
Vitrified   Pipe.  Deo.    25 

6.  Washington,  D.   C, 
Engine,    Brick,    Etc..  Dec.    18 

7.  M'a.shington,    D.    C. 
Portland   Cement,  Dec.    25 

11.  \\ashington.    D.    C. 

Furniture.   Etc..  Dec.    25 

13.  Washington.  D.  C. 
Sanitary      Fixtures,      Cars, 

Jacks.    Etc Dec.    25 

14.  Pensacola.   Fla.. 
Drills.  Lumber.  Etc..  Dec.  25 

15.  Manila,   P.   I.. 
Pumps  and  Motors,  Oct.     M 

15.  Winnipeg,  Man.. 

Water  Pipe,  Dec.      4 
Jan.  15.  Washington,    D.    C. 

Pumps,   Motors,    Cranes,    Etc.,  Dec.     11 
.Tan.    15.  Grand   Rapids.    Mich., 

Stone,  Dec.    IS 
Jan.     IS.  Providence,    R.    I.. 

Vacuum  Cleaning  System,  Dec.    25 

BIDS  ASKED 

Bridges. 

Gadsden,  Ala.— Until  Jai;.  6.  by  County 
Comniis.-iiiin.rs.  for  constructing  steel  bridge 
over  Wills  Creek  near  Attalla.  Bridge  is  to 
cost  $5,000  and  will  replace  present  struc- 
ture. 

Ocala,  Fla. — Until  Jan.  8.  by  S.  T.  Sis- 
trunk.  County  Clerk,  for  bids  for  construc- 
tion of  steel  bridge  over  Blue  River,  near 
Dunnellon.  F"Ia.;  also  steel  bridge  over  With- 
lacooche  River  at  Stokes  Ferrv.  Plans  and 
specifications  on  file  at  office  of  Austin  Bros., 
Architects.    Atlanta.    Ga. 

Indianapolis,  Ind. — Until  10  a.  m.,  Dec.  30, 
l.y  ('.  J.  (lark.  County  Auditor,  for  the 
construction  of  concrete  abutments  and  pier 
for  bridge  over  Little  Eagle  Creek  and  for 
two  concrete  steel  culverts  over  Plaff's 
branch    near  West    Newton. 

Creston,  la. — Until  Jan.  7.  bv  County  Su- 
liervisors.  for  labor  and  material  for  erect- 
ing all  bridges  required  bv  countv  during 
ensuing  year.  Bids  are  also  asked  for  steel 
pipe  and   cement  work  required  during   190S. 

Tipton,  la. — Until  Jan.  3,  bv  Countv  Su- 
pervisors, for  steel  bridges,  piling  and'  lum- 
ber  for   ensuing  year. 

Troy.  O.— Until  Dec.  27,  by  E.  A.  Pearson, 
County  Auditor,  for  constructing  superstruc- 


Dec. 
Dec. 


Jan. 
Jan. 
Jan. 
.Ian. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 

Jan. 
Jan. 
Jan. 
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tnre   of   hand    lift    bridge   over   Miami    Canal 
on  Water  St. 

Washington,  C.  H.,  O.— rmll  Dec.  28.  by 
Couiiiy  Auditor,  for  constnn  tlun  of  a  SOhi'x 
H-ft.  steel  bridge  over  Kattlcsnrike  Creek, 
on  County  Road,  near  Chas.  Perrlll's. 


Buildings. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Gainesville,  Ga. — Until  3  p.  m..  Jan.  21, 
by  Jainr.x  Knox  Taylor.  Supervising  Archi- 
tect, Washington.  D.  C.  for  the  construc- 
tion (loinpU'tc)  of  the  U.  S.  Post  OfBce  at 
Gainesville.    Ga. 

Terre  Haute,  Ind. — Until  Feb.  1,  accord- 
ItiK  to  reports.,  by  J.  G.  Vrydaugh.  Archi- 
tect. 705  Ohio  St.,  for  the  construction  of  2 
story  additions  to  each  of  the  following 
school  buildings  In  Terre  Haute:  The  High- 
land, the  Falrv'lew  and  the  Greenwood  build- 
ings. 

Paris,  III. — Until  Jan.  24.  by  Board  of  Edu- 
cation for  erection  of  high  school  building 
on    South   M.Tln   St. 

Fort  Andrews,  Mass. — Until  10  a.  m..  Jan. 
11.  by  ('apt.  Ira  L.  Fredendall.  Construct- 
ing Q.  M.,  203  Summer  St..  Boston.  Mass., 
for  the  construction,  plumbing,  heating,  elec- 
tric wiring  and  electric  lighting  fixtures  of 
one  brick  barrack  building  at  Fort  An- 
drews. Peddock's  Island,  Boston  Harbor, 
Mass. 

Mount  Pleasant,  Mich. — Press  reports 
st.ite  that  bids  are  being  asUed  until  Jan. 
30.  by  Luther  L.  Wright,  tor  the  construc- 
tion of  a  physical  training  building  for  the 
Central  Michigan  Normal  school  at  this 
city. 

St.  Louis.  Mo.— Until  Dec.  31,  by  Board 
Public  Improvements,  W.  B.  Dryden,  Sec- 
retary, for  letting  No.  8943 — furnishing  all 
m.iterials.  tools  and  labor  necessary  for  in- 
stallation of  certain  plumbing  at  City  In- 
sane Asylum  on  Arsenal  St.  Deposit  $250 
required. 

Asheville,  N.  C— Until  3  p.  m.,  Jan.  20, 
by  James  Knox  Taylor,  Supervising  Archi- 
tect. Washington,  D.  C,  for  the  construc- 
tion (com.plete)  of  the  extension  to  the  U. 
S.    Post   Office   and    Court   House,    Asheville. 

Trenton,  N.  J. — Until  3  p.  m.,  Jan.  S,  by 
J.tmes  Knox  Taylor.  Supervising  Architect, 
Washington.  D.  C,  for  the  steam  heating 
app.iratus.  etc.,  complete  in  place,  for  the 
U.  S.  Post  Office  and  Court  House  and  ex- 
tension  thereto   at  Trenton,    N.   J. 

Fredonia,  N.  Y. — Until  noon,  Dec.  30.  by 
Dr.  Andrew  S.  Draper.  Commissioner  of 
Education.  Capitol.  Albany,  N.  Y.,  for  al- 
terations to  g>'mnasium  building — construc- 
tion, heating  and  plumbing — State  Normal 
School.  Fredonia.  Plans,  etc.,  at  Fredonia. 
and  with   State  Architect,    at   Albany,    N.    Y. 

Newark,  O. — Until  Jan.  9.  by  Board  of 
Education  for  plumbing  and  sewerage,  and 
electric  wiring  for  annex  to  the  high  school 
in    Ibis    city.      David    M.    Keller,    Clerk. 

Philadelphia,  Pa.— Until  Dec.  27,  by  De- 
partment of  Health.  City  Hall,  for  building 
work,    drainage,    etc.,    at  Municipal   Hospital. 

Newport,  R.  1. — Until  Jan.  14.  by  Bureau 
Supplies  and  Accounts.  Navy  Department. 
Washington.  D.  C.  for  constructing  stable  at 
naval  station.  Newport.  Applications  for 
proposals  should   refer  to   Schedule  655. 

Mitchell,  S.  Dak.— Until  3  p.  m.,  Jan.  22. 
by  James  Knox  Taylor,  Supervising  Archi- 
tect. Washington.  D.  C,  for  the .  construc- 
tion fincluding  plumbing,  gas-piping,  heat- 
ing apparatus,  electric  conduits  and  wiring) 
of  the  U.   S.    Post  Office  at  Mitchell. 

National  Soldiers'  Home,  Va.— Until  1:30 
p.  m.,  Jan.  18,  by  John  T.  Hume.  Treas- 
urer, Southern  Branch,  N.  H.  D.  V.  S., 
National  Soldiers'  Home.  Va.,  for  furnish- 
ing all  material  and  labor  for  constructing 
a  swill  tank  house  at  hospital  kitchen  and 
remodeling  swill  house  and  Installing  swill 
tank   at   mess   hall   kitchen. 

West  Allls,  Wis. — Until  noon.  Jan.  5,  by 
Board  Public  Works,  F.  Phillips,  Jr..  Chair- 
man, for  furnishing  and  Installing  heat  reg- 
ulation system  in  new  First  Ward  school 
building. 

Milwaukee,  Wis.— Until  5  p,  m..  Jan.  2.  by 
Board  of  School  Directors,  Frank  M.  Har- 
bach.  Secretary,  for  labor  and  material  for 
erection  of  20-room  school  building  on  cor- 
ner of  Lloyd  and    13th  Sts. 


Roads  and  Streets. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Fort  Rcsecrans,  Cai. — TTntil  noon.  Dee.  31. 
by    Lieut.    B.    H.    L.    Williams.    Constructing 


Q.  M..  for  construction  of  macadam  roadway 
and    gutters. 

Indianapolis,  Ind. — Until  10  a.  m.,  Dec.  27, 
by  Boanl  Public  Works,  for  five  contracts 
for   grading    and    paving    sidewalks. 

Indianapolis,  Ind.— Until  10  a.  ni,.  Dec.  30. 
by  Hoard  Public  Works,  for  grading  and 
paving  rtKidway  of  portion  of  Cruse  St., 
grading  and  paving  sidewalks  on  Irvlngton 
Ave.;  grading,  graveling  and  rolling  roiul- 
way  of  first  alley  east  of  Madison  Ave.: 
grading  and  paving  roadway  of  Maryland 
St.:  grading  and  paving  sidewalks  of  Low- 
ell Ave. 

Montlcello,  Ind. — Until  noon.  Jan.  6,  by  J. 
L.  Ackerman.  County  Auditor,  for  grading, 
draining  and   pnving  with  gravel  on  road  In 

Prairie    Township, 

Paoll,  Ind. — Until  2  p.  m.,  Jan.  7,  bv  Com- 
ml.ssloners  of  Orange  County,  for  coiistruct- 
ing   a   gravel    road,    9,200   ft.    long. 

Vevay,  Ind.— TTntil  2  p.  m..  Jan.  G.  by 
Levin  J.  Woolen.  County  Auditor,  for  con- 
structing gravel  road,  3.870  ft.  long,  in  Cot- 
Ion    Township. 

St.  Paul  Minn. — Until  2  p.  m.,  Jan,  2.  by 
R.  L.  Gorman.  Clerk  Board  Public  Works, 
for  grading  portions  of  Ocean  St.,  Agate  St.. 
and    Louisa    St. 

New  York,  N.  Y.— Until  2  p.  m.,  Dec,  30, 
by  John  H.  O'Brien.  Commissioner  Water 
Supply.  Gas  and  Electricity,  13  Park  Row, 
for  furnishing  materials,  repairing  and  re- 
storing artificial  stone  sidewalks  and  curb- 
ing and  resetting  natural  stone  curbing.  Se- 
curity  required   is  $500. 

Findley,  Pa. — Until  Jan.  9,  by  Joseph  W. 
Hunter,  State  Highway  Commissioner,  Har- 
risburg.  Pa.,  for  constructing  Roseburg  Pike 
in   Flndley   Township,   Mercer  Countv   . 


Sewers. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

San    Jose,    Cal. — Until     Jan.     2,     by     City 

Clerk,  for  the  construction  of  an  intercept- 
ing sewer  in  the  First,  Second  and  Fourth 
Wards,  in  accordance  with  plans  and  speci- 
fications on  file  in  the  offices  of  the  City 
Clerk  and  the  City  Engineer.  Sewer  to  be 
of  brick,  concrete  or  reinforced  concrete 
pipe. 

Hartford,  Conn. — Until  2  p.  m.,  Dec.  30, 
by  Board  of  Contract  and  Supply.  Chas.  E. 
Parker.  Secretary,  for  the  construction  of 
Section  "B"  of  the  Homestead  Ave.  inter- 
cepting sewer  system,  consisting  of  about 
2.SO0  lin.  ft.  of  concrete  or  brick  conduit  in 
tunnel.    4    ft.    9-in.    in    diameter. 

Clinton,  la.— Until  Jan.  14.  bv  City  Clerk, 
for  about  3,500  ft.  of  12-in,  to  36-in,  pipe 
sewer. 

Wilmette,  III. — Until  S  p.  m.,  Dec,  27,  by 
Board  Local  Improvements,  for  construction 
of  connected  system  of  relief  sewers,  with 
manholes,  spillways,  catch  basins,  bulkhead 
and  connections.  Specifications  at  Village 
Hall,  and  at  office  of  A.  C.  Wenban,  Room 
44.   107  Dearborn   St..  Chicago. 

St.  Paul,  Minn.— Until  2  p.  m..  Dec.  30, 
by  Board  Public  Works.  R.  L.  Gorman. 
Clerk,  for  constructing  sewer  in  Maryland 
St. 

Akron,  O. — Until  noon,  Dec.  27.  by  Board 
Public  Service.  Chas.  H.  Watters  Secretary, 
for  constructing  sewer  in  Betz  St.;  certified 
check   for    $100    required   with    bid. 

Canton,  O. — Until  Jan.  3.  by  Board  Public 
Service.  Thos.  M.  Pexton.  President,  for 
constructing  storm  water  sewer,  the  work 
including  1,355  lin,  ft.  36-in.  brick  sewer 
980  lin.  ft.  24-in..  740  lin.  ft.  20-in..  1,230 
lin.  ft.  IS-in.,  935  lin.  ft,  15-in..  SO  lin.  ft.  12- 
in.  vitrified  pipe,  five  manholes  on  brick 
sewer.  13  manholes  on  pipe  sewers,  and  46 
catch    basins, 

Cleveland,  C— Until  2:30  p.  m.,  Dec.  26, 
by  Cuyahoga  County  Building  Commission, 
No.  425  Garfield  Bldg..  for  the  construction 
of  a  deep  drainage  sewer  around  the  county 
court  house.  Plans,  etc.,  with  Walter  P. 
Rice  Engineering  Co..  No.  629  Society  for 
Savings  Bldg..  Certified  check  for  $1,500  re- 
quired  with   bid. 

Steubenvllle,  O. — Until  noon.  Jan.  13.  by 
T.  W.  Vance.  Clerk  Board  Public  Service, 
for  constructing  sewer  in  5th  St.;  also  for 
sewer  in  Alley  E.  Certified  check  for  $100 
required  with  bid. 


Water  Supply. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Annapolis,  Md. — Until  Jan.  14.  by  Bureau 
Supplies    and   Accounts.    Navy     Department, 


Washington,  D.  C,  for  water  pipe  system  at 
this  place.     Applications  for  proposals  should 
refer  to  Schedule  674. 
WATER  SUPPLY. 

Fargo,  N.  Dak.— Until  Jan.  6.  by  N.  C. 
Fargo.  City  Auditor,  for  constructing  «-ln. 
water  main  In  10th  Ave,,  South,  in  4th  St.. 
North,    and    in    8th    St..    north. 

Richmond,  Va. — Until  5  p.  m..  Dec.  26,  by 
(Jharles  E.  Boiling,  Superintendent  of  City 
Water  Works  for  cutting  and  refilling  pipe 
trenches,  laying  and  re-laying  paving  over 
trenches  and  furnace  cinders.  Certified 
check  for  $1,000  required  with  bid. 

Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  th» 
notes  being  arranged  alphabetically  by 
states: 

Estherville,  la. — Drain.— Until  Jan.  16,  by 
the  County  Auditor,  for  constructing  county 
drain. 

Jefferson,  la. — Drains— Until  Dec.  27,  by 
County  Auditor,  for  constructing  two  drains. 

Aitkin,  Minn.— Ditch  Work.— Until  Jan.  7. 
bv  Countv  Auditor,  for  constructing  Ditch 
No.    4. 

Greenwood,  Miss. — Drainage  Work. — Until 
noon.  Dec.  31.  by  G.  W.  Holmes.  President 
Drainage  Commissioners.  Court  House,  for 
constructing  main  drains  of  EUsberry  Drain- 
age District,  the  work  including  clearing 
the  right  of  way  and  digging  about  eleven 
miles  of  ditches  requiring  the  removal  of 
about  178,000  cu.  yds.  of  dirt.  Bids  are  also 
asked  for  construction  of  main  drains  of 
Jones-Walton  Drainage  District,  the  work 
including  six  miles  of  ditches  requiring  re- 
moval  of  66.000   cu.    yds.   of  dirt. 

Fort  Hamilton,  N.  Y. — Grading.  Etc.— 
Until  11  a.  m..  Jan.  15,  by  Capt.  Chas.  T. 
Baker,  Constructing  Q.  M,,  Fort  Hamil- 
ton, Brooklyn,  for  grading  and  removing 
stone   wall. 

Miscellaneous. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 


Los  Angeles,  Cal. — Hauling, — Until  2  p.  m., 
Jan.  10.  by  Board  Public  Works  for  the 
transportation  of  352.470  tons  of  freight  for 
the  Los  Angeles  Aqueduct.  The  execution 
of  the  contract  by  the  successful  bidder  in- 
volves the  construction  of  a  standard,  broad 
gage  railroad  155  miles  long,  at  an  approxi- 
mate cost  of  $2,500,000.  from  Mojave  to  Lone 
Pine,  north  of  Owen's  Lake.  It  is  estimat- 
ed that  the  freight  will  amount  to  20.000.000 
ton  miles,  which,  at  the  rate  of  6  cts.  per 
ton  mile,  will  cost  $1,200,000  for  its  trans- 
portation, 

San  Jose.  Cal. — Street  Lighting. — LTntil 
Jan.  2.  by  City  Clerk,  for  lighting  of  the 
city  streets  with  either  gas  or  electricity, 
for  one,  three  and  five  years,  beginning 
July    1,    1908. 

Indianapolis,  Ind. — .\sh  and  Sweepings  Re- 
moval.— Until  10  a.  m.,  Dec.  27,  by  Board 
Public  Works,  for  collection,  removal  and 
disposal  of  ashes  and  sweepings  for  a  term 
of  10   years. 

Mount  KIsco  N.  Y.— Vault  Pans.— Until  2 
p.  m.,  Dec,  30,  by  John  H.  O'Brien.  Commis- 
sioner Water  Supply.  Gas  and  Electricity.  IS 
Park  Row.  New  York,  for  furnishing,  re- 
pairing, placing  and  emptying  vault  pans, 
etc..  at  Mount  Kisco.  Westchester  County. 
N.    Y.      Security   required    is    $500. 

New  York,  N.  Y. — Loading  Deck  Scows. — 
Until  noon.  Dec.  27.  by  Foster  Crowell.  Com- 
missioner of  Street  Cleaning.  13  P,ark  Row. 
for  furnishing  all  the  labor  and  materials 
required  for  loading  and  trimming  deck 
scows  and  other  vessels  of  the  department, 
and  for  the  privilege  of  sorting  and  picking 
over  and  appropriating  certain  of  the  refuse 
at  the  dumps.     Security  required  is  $5,000. 

Fort  Wood,  N.  Y.  H. — Removing  Buildings. 
— Until  l:iO  p.  m,.  Jnn,  13.  by  Lieut.  Wm. 
W.  Bessell.  Signal  Corps,  for  purchase  and 
removal  of  four  buildings,  viz,  double  lieu- 
tenants quarters,  barracks,  stable,  and 
recreation    hall,   at    this   post. 

Cincinnati,  O. — Lock  and  Dam. — Until  2  p. 
m..  Jan.  20.  by  Lt.  Col,  J,  G.  Warren.  U.  S. 
Engis..  Room  415  Customhouse,  Cincinnati, 
for  raising  crest  of  lock  and  dam  No.  3,  Big 
Sandv  River,  near  Louisa.  Ky..  and  con- 
structing steel  gates   for  the  lock. 

Erie,  Pa. — Steamboat  Landing. — Until  3  p. 
m,,  Feb.  4,  b\-  Clark  Olds,  President  Erie 
Dock  Commission,  for  furnishing  all  labor 
and  material  for  the  construction  and  com- 
pletion of  a  public  steamboat  landing  of  the 
Port  of  Eric,   about   548  ft.   long  and   100  ft. 
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wide.  Work  includes  all  dredging,  timber, 
cribs  filled  with  rock,  filling  between  cribs, 
concrete   walls  and   brick  pavement. 

Materials,Machines,Supplies,Tools,Etc. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states; 

Washington,  D.  C. — Pipe.  Valves.  Etc. — 
Until  2;30  p.  m..  Dec.  30.  by  Lt.  Col.  H.  F. 
Hodges.  General  Purchasing  Officer.  Isth- 
mian Canal  Commission,  for  furnishing  un- 
der Circular  409 — Cast  iron  pipe,  specials  and 
gate  valves. 

Washington,  D.  C. — Portland  Cement. — 
Until  10:30  a.  m..  Jan.  7.  by  Lt.  Col.  H.  F. 
Hodges,  General  Purchasing  Officer,  Isth- 
mian Canal  Commission,  for  furnishing  Port- 
land cement — Circular  410. 

Washington,  D.  C. — Sanitary  Fixtures, 
Cars.  Jacks,  Etc. — Until  10:30  a.  m..  Jan.  13, 
by  Lt.  Col.  H.  F.  Hodges.  General  Purchas- 
ing Officer,  Isthmian  Canal  Commission,  for 
furnishing  under  Circular  411,  the  following: 
Sanitary  fixtures,  pipe  fittings,  steam  traps, 
flexible  joints,  valves,  hibbs,  cocks,  gauges, 
gauge  glasses,  steam  whistles,  grease  and  oil 
cups,  oilers,  cutting  tools,  taps  and  dies, 
car  wheels,  saddle  blocks  for  steam  shov- 
els, push  cars,  jacks,  rail  benders,  track 
drills,  shovels,  picks,  track  tools,  timber 
carriers,  cant  liooks,  sledges,  anvils,  ice 
tongs,  saws,  brooms,  scrubbing  brushes, 
squilgees,  tallow  pots,  pails,  spring  steel, 
steel  tubing,  boiler  tubes,  Banca  tin,  sheet 
zinc,  sheet  brass,  boat  spikes,  nails,  tacks, 
wire  rope  clips,  iron  thimbles,  wire  and 
wiring  material,  line  material,  adhesive  tape, 
wire  solder,  railroad  flags,  lantern  globes, 
clocks,   etc. 

Washington,  D.  C. — Furniture,  Etc.— Until 
2  p.  m.,  Jan.  11,  by  Department  of  Inter- 
ior, for  supplying  hospital  furniture,  appli- 
ances and  apparatus,  beds,  bedding,  chairs, 
tables,  desks,  chiffoniers,  bookcases,  file  cab- 
inets, refrigerators,  fireproof  safe,  rugs,  car- 
pets, portable  bath  tubs,  window  screens 
and  shades,  metal  lockers  and  toilet  room 
fittings,  for  the  New  Freedmen's  Hospital 
at   Washington,   D.   C. 

Washington,  D.  C. — Granite  Curbing. — 
Until  2  p.  m.,  Dec.  26,  by  District  Commis- 
sioners, District  Bldg..  for  furnishing  the 
District  government  6x20-in.  granite  curbing 
during  the  remaining  portion  of  the  fiscal 
year   ending   June    30,    190S. 

Pensacola,  Fla. — Drills.  Lumber.  Etc. — Un- 
til Jan.  14.  by  Bureau  Supplies  and  Accounts. 
Navy  Department.  Washington.  D.  C.,  for 
furnishing  a  quantity  of  naval  supplies  for 
navy  yard  here,  among  which  are  the  fol- 
lowing: Schedule  670,  boiler  tubes;  Sched- 
ule 671,  twist  drills,  copper  sheathing,  bolts, 
yellow  pine  and  white  oak  lumber,  nails. 
bilge  pumps,  rivets,  spikes,  steel  bars,  wash- 
ers; Schedule  672,  brass  valves,  hose  gate 
valves. 

Chicago,  III. — Boilers. — Until  11  a.  m..  Dec. 
30,  by  Department  of  Public  Works,  221  City 
Hall,  for  furnishing  and  erecting  three 
water  tube  boilers  complete  with  all  trim- 
mings and  appliances,  in  the  95th  St.  sew- 
age pumping  station,   95th  St.  and  Erie  Ave. 

New  York,  N.  Y. — Lumber.  Fittings,  Etc. 
— Until  11  a.  m..  Dec.  30.  by  John  V.  Cog- 
gey,  Commissioner  of  Correction.  14S  E.  20th 
St.,  for  furnishing  and  delivering  hardware, 
paints,  iron  steam  fittings,  lumber  and  mis- 
cellaneous articles. 

Columbus,  O. — Wire  and  Cable. — Until  Dec. 
30,  by  Board  Public  Service.  Edw.  F.  Mc- 
Guire,  Secretary,  for  furnishing  and  deliv- 
ering at  the  municipal  electric  light  plant 
cable  and  wire  required  for  1,000  kilowatt 
generator  and  motor  driven  exciter. 

Pittsburg,  Pa. — Mechanical  Stokers. — Un- 
til 10  a.  m..  Dec.  31.  by  James  P.  Shaw, 
Director  Department  of  Charities  and  Cor- 
rection, for  six  mechanical  stokers,  to  be 
applied  to  six  250  H.  P.  water-tube  boilers, 
in  the  new  power  plant  for  the  Department 
of  Charities  and  Correction,  at  Marshalsea, 
Pa.,  station,  P.  C.  C.  &  St.  D.  R.  R.  Specifi- 
cations with  John  P.  Brannan.  Assistant 
Superintendent  of  the  Bureau  of  Building 
Inspection,  Public  Safety  Building,  corner  of 
Sixth  Ave.    and   Cherry  Alley. 

Providence,  R.  I. — Vacuum  Cleaning  Sys- 
tem.— Until  3  p.  m.,  Jan.  IS.  by  James  Knox 
Taylor,  Supervising  Architect.  Washington. 
D.  C,  for  installation  of  a.  vacuum  cleaning 
system  for  U.  S.  Post  Office,  Court  House 
and  Custom  House  at  Providence.  Copies 
of  drawings  may  be  obtained  from  Super- 
vising Architect  or  from  Architects  Clark 
&    Howg,    72    Waybosset    St..    Providence. 

Hot  Springs,  S.  Dak. — Vitrified  Pipe. — 
Until  noon.  Jan.  3.  bv  W.  A.  Tucker.  Treas- 
urer, Battle  Creek  Mountain  Sanitarium,  N. 
H.  D.  V.  S.,  Hot  Springs,  for  furnishing  and 
delivery  of  vitrified  pipe. 


Puget  Sound,  Wash. — Drills.  Machinery. 
Etc.  —  Until  J.in.  2.  by  Bureau  Supplies  and 
Accounts.  Nav.\'  Department,  Washington. 
D.  C,  for  furnishing  at  local  navy  yard,  sup- 
plies, among  which  ;ire  the  following:  Sched- 
ule 439,  pipe  bending  machines;  Sehudule 
597.  drills  and  ratchets,  machine  screws, 
m.achinists'  hammers.  sledges  and  axes; 
Schedule  579.  steam  hammers,  patternmak- 
ers lathe,    milling   machine,   etc..   etc. 

CONTRACTS  LET. 

The  following  contracts  have  been  let  re- 
cently: 

Cedar  Rapids,  la. — Sewers. — M.  Ford,  for 
constructing  about  one  mile  of  sewers  north 
of  Grand  Ave. 

Marion,  Ind. — Sewer. — F.  M.  Benner,  for 
storm   water  sewer   in  McClure   St, 

Hagerstown,  Ind. — Electric  Light  Plant. — 
Wesley  Coniei.  for  electric  light  plant  for 
this   city. 

Fort  Wayne,  Ind. — Garbage  Collection.— 
Frank  Draker.  present  contractor,  for  col- 
lection  of   city   garbage   for  another  year. 

Sparta,  Minn. — Railroad  Spur.— Cal  Hall 
&  Co.,  Duluth,  Minn.,  for  building  a  spur 
to   the  Corsica   mine  for  Iron  Range   R.    R. 

Minneapolis,  Minn. — Steel  Bridge.— Minne- 
apolis Steel  &  Machinery  Co.,  at  $37,500,  for 
constructing  steel  bridge  over  Minnesota 
River  for  the  Dan  Patch  Airline. 

Saiem,  N.  J. — Roadwork. — B.  L.  Tuft  and 
Firman  H.  Lloyd,  at  $10,700,  for  construct- 
ing 1.5S  miles  of  state  road  in  Mannington 
Township. 

Ashville,  N.  C. — Electric  Railway. — Caro- 
lina Construction  Co.,  Caldwell  Bldg.,  Ashe- 
ville,  according  to  reports,  for  the  construc- 
tion and  equipping  of  the  Ashville  &  Hen- 
derson Electric  Railway.  The  cost  of  the 
road   is   estimated    at    $500,000. 

Orrvllle,  O. — Sewage  Plant. — S.  W.  Par- 
shall,  Akron.  O.,  at  $17,971,  for  construct- 
ing sewage  disposal  plant  for  this  city. 

Toledo,  O. — Roadwork. — Thomas  Sherer, 
for  improving  a  mile  of  the  Maumee  Pike 
for  the   county. 

Youngstown,  O. — Sewer. — John  Grady,  at 
$S.S50.    for  constructing  sewer  in  Federal   St. 

Harrisburg,  Pa. — Roadwork. — State  High- 
way Department  has  awarded  following  con- 
tracts: Road  in  Glenburn  Borough.  Lacka- 
wanna County.  Dale  &  Gaynor.  Scranton, 
Pa.;  road  in  Loyallhanna  Township.  West- 
moreland County,  Ridge  Bros..  Pittsburg, 
Pa.;  road  in  Swatara  Township,  Dauphin 
Countv,  The  Maryland  Co.,  Philadelphia, 
Pa. 

Chattanooga,  Tenn. — Sewer. — Bosler  & 
Flynn,  at  $29,260.  for  constructing  Grand 
View  sewer.  Other  bids  received  were: 
Guild  &  Co..  $30,260;  Noll  Construction  Co., 
$31,262;  West  Construction  Co.,  $32,232;  T. 
J.    Shea.   $32,2S5. 

Houston,  Tex. — Bridges. — A.  N.  Fitzgerald 
at  $9,620,  for  constructing  three  bridges;  C. 
Derrick,  at  $3,549,  was  awarded  contract 
for   one   bridge. 

Center,  Tex.  —  Railway.  —  John  Scott  & 
Sons,  St.  Louis.  Mo.,  for  the  construction 
of  21  miles  of  railwav  to  connect  the  A.  T. 
&  S.  Fe  Ry.,  from  Center  to  the  Texas  & 
Gulf  R.  R..  at  Zuber.  The  contract  calls  for 
completion    by  April    1,    1908. 

Tacoma,  Wash. — Paving. — F.  A.  Keasel, 
at  $61,400.  for  paving  S.  19th  and  other 
streets  with  sandstone  blocks;  Barber  As- 
phalt Paving  Co..  at  $146,200,  for  paving  in 
District  339.  including  N.  7th  and  other 
streets.  The  greater  part  of  the  paving  will 
be  asphalt  with  sandstone  on  some  of  the 
streets.  Fi-ed  Essman.  at  $2,430,  was  award- 
ed contract  for  laving  cement  sidewalks  on 
S.    3Sth    St. 

Wenatchee,  Wash. — Grading,  Etc. — Jack 
O'Connor  and  the  Eagle  livery,  at  $15,000. 
for  grading,  curbing,  paving,  constructing 
sidewalks   on   Chelan   Ave. 

La  Crosse,  Wis. — Road. — Louis  Miller,  at 
about  $7,500.  for  constructing  main  portion 
of  new  highway  between  Mindora  and  West 
Salem. 

Fort  Mackenzie,  Wyo. — Water  Main. — 
Tiersway  &  Garard  for  laying  new  water 
main  at   this   post. 

PROJECTED  WORK. 

Bridges. 

Items    Arranged    Alphabetically    by    States. 

Bessemer,  Ala. — County  Board  of  Rev- 
enue. County  Court  House,  Birmingham, 
Ala.,   has  ordered   the   construction   of  seven 


county   bridges    to  be    built   of   steel    or   con- 
crete. 

Riverside,  Cal. — City  Council  has  author- 
ized Mayor  Evans  to  arrange  details  for  re- 
construction of  Victoria  bridge.  Work  will 
cost  about  $2,000. 

Rathdrum,  Idaho. — Commissioners  of  Koo- 
tenai County  h,a\e  selected  site  for  propos- 
ed bridge  to  he  erected  over  the  Spokane 
River,  and  bids  for  the  work  are  to  be  ask- 
ed soon,  it  is  said.  W.  H.  Edelbutte.  Rath- 
drum,    is   County    Surveyor. 

Caldvirell,  Idaho. — City  Council  is  to  be 
asked  to  call  special  election  to  vote  on  Is- 
suing bonds  for  construction  of  three 
bridges,    to  cost  $2,500   each. 

Cedar  Rapids,  la. — Petition  has  been  pre- 
sented to  City  Council  asking  that  matter 
of  erecting  new  bridge  at  16th  Ave.,  be 
voted  on  at  election  in  March. 

Des  Moines,  la. — Engineers  of  the  C.  B.  & 
Q.  R>'.  have  laeen  in  this  city  in  conference 
with  George  Dob.son,  City  Engineer,  regard- 
ing the  construction  of  the  proposed  7th  St. 
viaduct  to  be  built  by  the  city  and  railway. 
City  Engineer  has  also  completed  profile  of 
viaduct  to  be  built  over  the  Des  Moines  River 
at  North  St. 

Peoria,  III. — Peoria  &  Pekin  Union  Ry.. 
Stanley  Millard,  Chief  Engineer.  Peoria,  has 
plans  under  way  for  new  double  track 
bridge  to  cross  to  gravity  yards  at  lower 
end  of  city. 

Logansport,  Ind. — Construction  of  Marion 
&  Logansport  interurhan  line  between  this 
city  and  Marion,  bids  for  doing  which  are 
to  be  asked  soon,  will  necessitate  the  con- 
struction of  a  number  of  bridges,  chief  of 
which  will  be  a  $50,000  structure  over  the 
Wabash  River  at  Logansport.  Thomas  E. 
Petrie  City  Engineer.  Marion,  Ind.,  is  En- 
gineer   in    charge    of    surveys    for    the    line. 

Wichita,  Kan. — New  plans  are  to  be 
drawn  for  the  construction  of  the  proposed 
bridge  across  Chlsholm  Creek  on  East 
Douglas  Ave.  The  bridge  Is  to  be  erected 
by  the  city  and  by  the  street  railway  com- 
pany of  which  Commodore  S.  L.  Nelson, 
Peoria,   111.,    is  General   Manager. 

Minneapolis,  Minn. — Minneapolis,  St.  Paul, 
Rochester  &  Dubuque  Traction  Co.  ("Dan 
Patch  Line")  has  made  proposition  to  erect 
a  $50,000  bridge  over  the  Minnesota  River, 
near  Savage. 

Great  Falls,  Mont, — County  Commission- 
ers will  shortly  call  for  bids  for  construct- 
ing a  number  of  steel  bridges. 

Niagara  Falls,  N.  Y. — Construction  of  via- 
ducts for  elimination  of  several  grade  cross- 
ings in  this  city  will  be  brought  before  the 
State  Grade  Crossings  Commission  at  its 
January   meeting. 

Norwaik,  O. — Council  has  passed  resolu- 
tion declaring  it  necessary  for  the  Wheeling 
&  Lake  Erie  Railroad  Co.  to  rebuild  and 
raise  12  ins.  the  height  of  its  overhead 
bridge  on  West  Main  St.  L.  A.  Chenowith, 
Navarre,  O..  is  Engineer  Construction,  W. 
&  L.   E.  R.   R. 

Wilkesbarre,  Pa. — Report  of  Committee  on 
plans  for  elimination  of  grade  crossings  rec- 
ommends construction  of  overhead  bridges 
at  Blackman.  South,  Conyngham,  Washing- 
ton   and    North    Main    Sts. 

Bloomsburg,  Pa. — Advices  from  this  city 
state  that  15  bridges  owned  by  the  Pennsyl- 
vania Lumber  Co.,  in  vicinity  of  Jamison 
City   were    carried   away   by   a   flood. 

Butler,  Pa. — County  Grand  Jury  has  re- 
ported in  favor  of  constructing  a  number  of 
small  bridges. 

Reading,  Pa. — Applications  have  been 
made  to  County  Commissioners  for  con- 
struction   of   four   bridges. 

Scranton,  Pa. — Several  county  bridges 
were   damaged   by   recent   flood. 

Dallas,  Tex. — City  will  build,  by  day  la- 
bor, a  concrete  bridge  at  Ross  and  Haskell 
Sts.  Bridge  will  be  60  ft.  wide  and  will  have 
20    ft.    opening. 

Dallas,  Tex. — City  is  to  construct  con- 
crete bridge  at  intersection  of  Ross  and 
Haskell  Aves. 

Colfax,  Wash,, — County  Commissioners 
are  to  at  once  call  for  bids  for  erecting 
steel  bridge  over  Palouse  River  at  Bridge 
St.,  Palouse.  Bridge  will  be  100  ft.  long 
with    20-ft.    driveway   and   7-ft.    walk. 

Spokane,  Wash. — Charles  Mclntyre,  City 
Engineer,  in  an  address  before  the  Chamber 
of  Commerce,  estimated  the  probable  cost 
of  bridges  and  viaducts,  the  construction  of 
which  would  be  demanded  within  the  next 
two  years,  as  follows:  Monroe  St.,  $320,000; 
N.  Howard  St.  (S.  C.  channel).  $70,000; 
Stevens  St..  $10,000;  N.  channel  (Washing- 
ton St.).  $45,000:  Olive  Ave.,  $40,000;  Mis- 
sion Ave..  $55,000;  Sprague  Ave.  (trestle), 
$96,000;   Division  St,  viaduct  $300,000;  Wash- 
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Infrfon  St.  viaduct,  »264,000;   Walnut  St.  vla- 

lee,  Wis. — This  city  voted   Dec.  17 
riK     for     jao.OOO,     for     constructing 
'lidK'j  over  Red  Cedar  River. 

Railroads 


Items    Arranged    Alphabetically    by    States. 

West  Point.  Ga. — Chattahoochee  Valley 
Ity.  Co.  has  secured  an  amendment  to  Its 
charter  and  proposes  to  extend  lt.s  line  from 
the  present  terminus  at  West  Point.  Ga..  In 
a  northerly  direction  through  Troup  County 
to  a  point  at  or  neur  Standing  Rock.  In 
Chambers  County.  Alabama;  thence  through 
Chambers  and  Randolph  Counties.  In  Ala- 
bama, to  or  near  Glenn.  Heard  County.  Ga., 
and  to  or  near  Texas,  PIcard  County.  L. 
Lanier.  West  Point,  Ga.,  Is  President. 

Atlantic,  la. — Atlantic,  Northern  &  South- 
ern Ry.  has  practically  completed  all  grad- 
ing on  the  18  miles  of  roadbed  between  this 
place  and  Kimbaliton.  and  several  miles  of 
rail  have  been  laid.  The  company  is  also 
considering  the  extensions  of  the  iine  from 
Atlantic    to  Villisca. 

Wallace,  Idaho. — Preliminary  surveys  for 
the  Wallace-Spokane  &  Interstate  R.  R.  have 
been  completed  from  Wallace  to  Coeur 
d'Alene.  and  it  Is  reported  here  that  con- 
struction work  will  be  started  next  spring. 

Henderson,  Ky. — Cross  ties  arc  roported  to 
have  been  placed  along  the  right  of  way  of 
the  railway  which  it  is  proposed  to  build 
between  this  city  and  Hoiikinsville.  The 
road  will  run  to  a  point  on  the  Ohio  River. 
prob!ibly  tli£  right  of  way  across  the  river 
purchased  by  the  Illinois  Central  some  time 
ago  for  the  purpose  of  building  a  new 
bridge.  The  project  has  been  promoted  by 
Ir\'ing  Wheatcroft.    Providence,    Ky, 

Detroit,  Mich. — Detroit.  Toledo  &  Ironton 
Ky..  according  to  reports,  is  to  commence 
work  early  in  the  spring  on  the  construc- 
tion of  25  miles  of  new  line  reaching  into 
the  Pomeroy  coal  fields  In  Ohio.  In  addi- 
tion it  is  said  that  the  company  will  build 
extensive  docks  in  this  city.  J.  Wanberg. 
Toledo.   O..   is   Resident  ETngineer. 

Butte,  Mont. — Bitter  Root  R.  R.  Co..  or- 
ganized some  month§  ago  in  Oregon  and 
having  its  principal  office  in  Portland.  Ore., 
has  filed  its  articles  of  incorporation  in  Mon- 
tana. The  company  proposes  to  build  a  rail- 
road from  a  point  near  Lewiston.  Idaho,  to 
Butte,  a  distance  of  about  250  miles.  The 
road  is  reported  to  be  a  Harriman  project. 
W.  W.  Cotton.  Portland.  Ore..  Secreteiry  and 
General  Attorney  of  the  Oregon  R.  R.  & 
Navigation  Co..  is  interested,  as  is  Curtis 
G.  Sutherland  and  H.  F.  Connor,  both  of 
Portland. 

Bartlesville,  Okla. — Advices  from  this  city 
state  that  construction  work  on  the  St. 
Louis,  Bartlesville  &  Pacific,  the  new  road 
between  Joplin  and  some  point  on  the  Mex- 
ico City.  Me.xico  &  Orient  in  Oklahoma,  will 
begin  early  in  the  spring.  The  right  of  way 
has  been  donated  for  almost  the  entire  dis- 
tance from  Joplin  to  Carmen  and  the  cash 
subsidies  contracted  for  will  be  ample  t(, 
pay   for  the  needed   right  of  way. 

Sulphur,  Okla. — Capital  is  reported  to 
have  been  secured  for  the  construction  of 
the  St.  Louis.  Springfield  &  Western  R.  R.. 
which   was   chartered    six    months  ago   by  A. 

D.  Goodenough.  The  road  as  projected  is 
to  extend  from  Sallisaw  to  Lawton  via  Mc- 
Alester  and  Sulphur.  It  will  traverse  both 
the  Choctaw  and  the  Chickasaw  nations. 
and  will  give  a  short  and  direct  line  to  the 
coal   fields. 

Wooster,  O. — The  .Massillon.  Wooster  & 
Western  Ry.  Co..  with  headquarters  in  Woos- 
ter, has  been  incorporated.  K.  V.  Hard.  M. 
L.    Smyserm,   A.   D.  Metz.   Albert  Shupe   and 

E.  S.  Landes  are  interested,  ("apital  stock 
is   $10,000. 

Ontario,  Ore. — Final  surveys  for  the  rail- 
way to  be  built  by  the  Oregon  Short  Line  R. 
R.  Co.,  from  Ontario.  Ore..  Into  Northern 
California,  have  been  completed  for  more 
than  200  miles,  and  It  is  expected  that  con- 
struction work  will  be  started  in  the  spring. 
The  line  passes  through  .some  of  the  richest 
country  in  Oregon  and  California.  It  will 
pass  through  Madeline  and  Susanville.  cross- 
ing the  Nevada.  California  and  Oregon  Rail- 
road at  Susanville.  The  route  in  the  moun- 
tain section  will  be  through  Deer  Creek 
pass.  Wm.  Ashton,  Salt  I^ake  City.  Utah, 
is  Chief  Engineer  O.   S.   L.   R.   R. 

Bristol,  Tenn. — The  first  preliminary  sur- 
vey for  the  Bristol  &  KIngsport  R.  R..  from 
Bristol  to  Kingsport  through  Sullivan 
county.  East  Tennessee,  has  been  com- 
pleted. The  company  will  have  another 
route  surveyed  at  once.  According  to  the 
survey  this  road  can  be  constructed  with 
verv  little  expensive  grading.  The  road 
will    cross    the    Holston    River   railroad    and 


will  connect  with  the  South  &  Western  road 
at    KIngsport. 

Austin,  Tex. — Texas  &  Gulf  Ry.  has  nied 
a  second  amendment  to  Its  charter,  provid- 
ing for  an  extension  of  the  line  south  to  a 
connection  with  the  Gulf,  Beaumont  cSr  Great 
Northern,  as  authorize<i  under  the  Santa  Fe 
consolidation  act.  The  amendment  pro- 
vided for  an  extension  from  Timpson  to 
Center,  but  that  Is  canceled,  and  the  new 
.imendment  provides  that  It  shall  be  from 
a  st.ation  named  Suber.  Rapola  County,  to 
Center,  on  the  Gulf.  Beaumont  &  Great 
Northern,  a  distance  of  21  miles.  As  yet 
no  amendment  has  been  filed  providing  for 
.a  northern  extension  from  Longview  to  con- 
nect with  the  A.  T.  &  S.  Fe  Ry.  Contract 
for  constructing  Center-Zuber  extension  has 
been  let  to  John  Scott  &  Sons,  Kansas  City. 
Mo.  F.  O.  Pettlbone,  Galveston.  Tex.,  Is 
President. 

Guthrie,  Okla. — Guthrie.  Fairvlew  &  W'est- 
ern  R.  R..  chartered  in  1904.  has  been  pur- 
chased by  the  Atchison.  Topeka  &  Santa 
Fe  Ry.  The  road  was  chartered  to  build 
from  Guthrie  west  through  Logan,  King- 
fisher, Blaine  and  Wood  counties  to  a  con- 
nection with  the  Kansas  City,  Mexico  and 
Orient.  Some  of  the  grading  has  been 
done.  Valuable  franchises  at  Guthrie  were 
also  controlled  by  the  company. 

Stamford,  Tex. — It  Is  reported  that  active 
work  will  be  started  within  60  days  on  the 
construction  of  the  Stamford  &  Northwest- 
ern R.  R.  Sun-eys  are  stated  to  have  been 
completed  to  the  middle  of  Dickens  County. 
,a  distance  of  150  miles. 

Waco,  Tex. — According  to  a  report  of 
Stephen  Turner.  Chief  Engineer  of  the 
Waco.  Hamilton  &  Brownwood  R.  R..  a  line 
can  be  secured  between  Waco  and  Brown- 
wood,  with  a  maximum  grade  of  1  per  cent. 
The  distance  between  the  two.  places  Is  131 
miles,  and  it  is  thought  here  that  the  road 
will   be  built. 

Sisterville,  W.  Va. — Construction  of  a 
railroad  between  this  place  and  Middle- 
Ijourne  is  under  consideration.  E.  L.  Ben- 
ton.   Engineer.    Sisterville.    is   reported    to    be 

City  of  Mexico,  Mexico. — Advices  from  this 
city  state  that  John  Cooper  has  asked  the 
Mexican  government  for  a  concession  to 
build  a  1,140-kilometer  line  to  run  from  the 
station  of  Comacho.  in  the  extreme  north- 
ern part  of  the  State  of  Zacatecas.  on  the 
main  line  of  the  Mexican  Central,  to  the 
town  of  Bonanzo. 

Electric  Railways. 

Items    Arranged    Alphabetically    by    States. 

Glendale,  Cal. — The  Ix)s  Angeles  Railway 
Co.,  Los  Angeles,  has  obtained  right  of  way 
for  its  projected  ICagle  Rock  electric  line 
extension  to  this  place,  and  w"ill.  it  is  said, 
soon   commence   construction   work. 

Monterey,  Cal. — Surveys  are  being  made 
for  an  electric  railway-  to  connect  Carmel- 
b>--the-Sea  and  this  place.  The  money  for 
the  construction  of  the  road  has  been  sub- 
scribed and  work  will  be  started  early  next 
year.  The  Carmel  Development  Co..  In 
which  Frank  Powers,  San  Francisco,  is  in- 
terested, proposes  the  road.  The  surveys 
are  bein.g  made  by  H.  B.  Fisher,  C.  E..  San 
Jose.   Cal. 

Pueblo,  Colo. — Pueblo  &  Arkansas  Valley 
Electric  Ry.  Co..  mentioned  in  our  last  is- 
sue as  having  had  survejs  completed  for  its 
projected  line  from  this  city  to  Fowler,  has 
been  incorporated  with  a  capital  stock  of 
$.300,000.  Those  interested  include:  M.  G. 
Saunders.  Pueblo.  Colo.;  N.  Douthitt.  E.  B. 
Chapze.  M.  J.  Verner  and  Lester  Wolf,  all 
of  Kansas  City.   Mo. 

Danville,  III. — Illinois  Traction  System  has 
asked  Council  for  a  franchise  for  a  new  in- 
terurban  line  leaving  the  city  on  the  south- 
east, to  be  known  as  the  Danville  &  South- 
eastern Railroad  Co..  which  is  designed  to 
connect  with  the  line  now  running  from 
Terre  H.aute  to  Clinton.  Ind.,  ow'ned  by  the 
McGowan   syndicate. 

Chicago.  III. — The  Chicago,  Joliet  &  Cen- 
tral Illinois  Ry.  Co..  with  principal  office 
in  Chicago,  has  been  incorporated.  The 
company  plans  to  construct  a  railway  from 
Chicago  southwesterly  through  Lyons  In 
Cook  County  to  Downers  Creek,  thence 
south  through  Lockport  and  to  other  points 
in  the  counties  of  Cook.  DuPage.  Will.  Bu- 
reau. Peoria.  Kendall.  Grundy,  LaSalle. 
Livingston.  Marshall.  McLean  and  Wood- 
ford. The  incorporators  and  first  board  of 
directors  are  Josiah  Burnham.  Hugo  De 
I.,oeb.  George  L.  Turnbull.  Gerald  Turnbul! 
and  L.  II.   Strickler. 

Belleville,  III.— Red  Bud  &  Belleville  In- 
terurban  R.  R.  Co..  has  been  incorporated 
and  proposes  to  construct  an  electric  rail- 
way from  Belleville  to  Smithton.  thence 
soirtheast  to  Red  Bud.  The  incorporators 
are:      Ben    A.    Gundlach.    Belleville:    Conrad 


Becker,  Herman  Schrlcber  and  Dr  c  G 
Smith,  Red  Bud,  III.,  and  John  Keller  of 
Hccker.  III. 

Red  Oak,  la. — Citizens  of  this  place  are 
discussing  feasibility  of  constructing  an 
electric  railway  from  Red  Oak  to  Dc»  Molnee 
via  Greenfield.  The  road.  If  built,  would  be 
about  100  miles  long.  It  Is  understood  that 
a  stock  company  may  be  formed  to  make 
preliminary  surveys  and  Interest  capital 
Judge  Horace  E.  Deemer,  Red  Oak.  Is  In- 
tprested. 

Greencastle,  Ind,— City  Council  has  grant- 
ed J.  M.  Ciahb.  Indianapolis.  Ind..  street 
railway  franchise  here.  It  Is  proposed  to 
make  a  resort  of  McLean  Springs,  and  to 
build  a   line  from   this  city  to   the  springs. 

Rochester,  Ind. — The  County  Commission- 
ers of  St.  Joseph  County  have  granted  a 
franchise  to  the  Indianapolis.  Logansport  & 
South  Bend  Rv.  Co.  to  construct  and  oper- 
ate a  trolley  line  running  along  the  Michi- 
gan road  from  the  southern  border  of  the 
county  to  a  point  a  short  distance  south  of 
South  Bend,  where  the  line  will  enter  a 
private  right  of  way.  According  to  the  fran- 
chise  construction    must    begin    May    1,    1908. 

Bedford,  Ind.— City  Council  has  granted 
the  Grand  Central  Traction  Co.  a  50-vear 
franchise  for  the  construction  of  an  inter- 
urban  railway  through  the  citv.  and  also 
to  operate  an  electric  light  plant.  The  com- 
pany has  asked  for  a  similar  franchise 
through    the    city   of   Blooniington. 

Peru,  Ind. — The  project  for  the  building 
of  an  interurban  line  from  Peru  to  South 
Bend  by  way  of  Rochester.  Argos  and  Ply- 
mouth, which  has  been  under  consideration 
for  two  years,  is  now  t.aking  shape  and  a 
company  has  been  incorporated  to  build 
the  line.  Among  those  interested  are  Ben- 
jamin E.  Wallace.  James  O.  Cole.  Jerome 
HerfC  and  Harry  Masters,  all  of  Peru. 

Marion,  Ind. — Final  survevs  are  to  be 
started  Jan.  1  of  the  route  of  the  Marion  & 
Logansport  interurban  line.  It  is  expect- 
ed that  bids  for  the  construction  of  the  line 
will  be  opened  about  March  1.  It  is  esti- 
mated that  the  line  can  be  built  between  Ma- 
rion and  Logansport  for  about  jlO.OOO  per 
mile.  The  work  will  include  the  construc- 
tion of  several  bridges,  of  which  the  one 
over  the  Wabash  River  at  Logansport  will 
cost  $50,000.  Thomas  El  Petrie.  City  Civil 
Engineer,  Marion,  is  in  charge  of  surveys 
for  the   road. 

Fort  Dodge,  la. — A  local  press  report 
quote.*  M.  H.  Miller.  Vice  President  of  the 
Fort  Dodge.  Emmetsburg  &  Spirit  Lake  In- 
terurban. as  stating  that  active  construction 
work  will  be  started  in  the  early  spring. 

Aurora,  Mo.— Henry  L.  Davis.  Citv  Sur- 
veyor, has  been  making  survevs  for  an  elec- 
tric railway,  which,  it  is  stated,  will  ulti- 
mately   connect    Springfield   and    Joplin. 

Batavia,      N.      Y.— Village     Trustees     have 
granted    a   year's    extension    to    franchise    of 
the  Batavia.  Medina  &  Ontario  Electric  Rv. 
chief  promoter  of  which  is   Fred   L.    Downs 
Medina,    N.    Y. 

Tecumseh,  Okla.— Rapid  Transit  R.  R.  Co. 
which  proposes  to  build  a  line  from  Tecum- 
seh to  Oklahoma  City.  Sulphur,  and  then  to 
Muskogee,  has  elected -the  following  officers 
President.  Judge  T.  J.  Ray;  vice  President. 
J.  A.  Clark;  Secretarv  and  Treasurer.  J.  W. 
Saxon. 

West  Chester,  Pa, — ^West  Chester  &  Wil- 
mington Electric  Ry.  Co.,  with  a  capital 
stock  of  $54,000  and  headquarters  at  West 
Chester,  has  been  chartered  and  proposes 
to  build  a  line  from  West  Chester  to  the 
State  line  between  Pennsvlvania  and  Dela- 
ware through  West  Goshen.  Westtown. 
Thornburg  and  Birmingham.  Chester  Coun- 
ty, and  Birmingham  and  Concord  Townships. 
Delaware  County.  Thomas  E.  O'Connell.  of 
West  Chester,  is  president  and  a  director  of 
the  company.  Other  directors  are  C.  P. 
Faucett.  Westtown  Township;  James  A. 
Kirkpatrick.  Birmingham:  Charles  Gleason. 
Brandywine  Summit;  Wills  Passmore.  Bran- 
dywine:  F.  Harvey  Day.  Talleyville.  and 
M.  A.   O'Connell,  West  Chester. 

Veblen,  S.  Dak. — A  company  has  been 
organized  here  with  a  capital  stock  of  $500.- 
000  to  construct  an  electric  trolley  line  from 
Lldgerwood.  N.  Dak.,  to  Veblen.  The  com- 
pany has  the  following  bo.ard  of  directors: 
T.  A.  and  J.  H.  Movius  of  Veblen:  B.  F. 
Hammerstad.  Aaron  Anderson,  O.  P.  Akre. 
J.  B.  Holsey.  H.  J.  Hanson.  P.  L.  Peterson 
and  George  F.  Anderson.  Active  work  will 
be  begun  on  construction  in  the  spring,  it 
is  said. 

Houston,  Tex. — Houston  Electric  Ry.  Co. 
is  perfecting  pUns  for  extending  its  lines 
to  Harrisburg. 

Fredericksburg,  Va. — Fredericksburg  & 
Southern  Ry.  Co.  has  applied  for  a  charter, 
the  terms  of  which  authorize  the  company 
to  construct  and  operate  an  electric  road 
from  some  point  in  Hanover  County  to 
EVedericksburg  and  northwestwardly,  and 
also    authorizes    the   running    of   an    electric 
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railway  in  the  city  of  Fredericksburg,  sub- 
ject to  the  consent  of  the  City  Council.  C. 
W.  Whitner.  Rock  Hill.  S.  C.  is  President: 
K.  J.  Smith,  Fredericksburg,  is  vice  Presi- 
dent and  A.  T.  Embrey.  Fredericksburg,  is 
Secretary  and    Treasurer. 

Electric  and  Gas  Plants. 

Items     Arranged     Alphabetically     by    States. 


Huntsville,  Ala. — Expenditure  of  $40,000  is 
to  be  made  b\-  Huntsville  Railway.  Light 
&  Power  Co.,  in  increasing  capacity  of  its 
plant. 

Sonera,  Cal. — R.  W.  Kersey,  San  Jose. 
Cal..  has  been  granted  right  of  way  in  the 
Stanislaus  National  Forest  for  a  transmis- 
sion line  for  transmitting  electric  power  for 
conmuTcial    purposes. 

Ventura,  Cal. — Plans  for  a  submerged  dam 

1,000  ft.  long  to  be  constructed  in  Ventura 
County  for  the  Ventura  County  Power  Co., 
are  being  prepared  by  Olmstead  &  Gillelen. 
Consulting  Engineers,  Grant  Bldg.,  Los  An- 
geles.   Cal. 

Harrington,  Del.— Local  heat,  light  and 
power  company  has  purchased  the  Coui-sev 
mill  property  and  proposes  to  establish  an 
electric   plant   there. 

Moravia,  Idaho.— Nels  Peterson,  H.  Rolling 
and  others  are  organizing  an  electric  light 
and   power  company. 

Flanagan.  III. — Village  Board  is  contem- 
lilating    installing    electric    light    plant. 

Mansfield,  III. — Local  electric  light  plant 
has  been  purchased  by  William  Schuler, 
SaybTook,    111. 

LIgonier,  Ind.— City  is  to  install  lighting 
plant  and   system  at  a   cost  of  $20,000. 

Monticello,  ind. — Tippecanoe  Electric  & 
Power  Co.  has  been  incorporated.  Capital 
stock  is  $75,000  and  Abraham  S.  Strus  is 
reported  as   interested. 

Humboldt,  Kans.— City  is  considering  in- 
stalling   an    electric    light    system. 

City  of  Mexico,  Mexico. — Department  of 
Formento  has  granted  franchise  to  Jose 
Maria  Fragoso  and  Francisco  C.  Garcia  for 
the  establishment  of  hydraulic  works  on 
the  Ameca  River,  in  Jalisco,  at  the  foot 
of  Mortero  hill.  The  water  used  will  not 
exceed   10,000  ft,  per  second. 

Kalamazoo,  Mich. — Kalamazoo  Power  Co. 
recently  incorporated  with  capital  stock  of 
$50,000  proposes  to  operate  power  and  heat- 
mg  plant  here.  Frank  W.  Armstrong  is  one 
of   the   incorporators. 

Linden,  Mich. — The  Village  Council  is  con- 
sidering the  advisability  of  having  the 
streets  lighted  by  electricity  to  be  brought 
from   Fenton,    Mich. 

Pellston,  Mich.— Pellston  Light  &  Power 
Co.  has  been  incorporated  with  a  capital 
stock   of  $25,000. 

Crookston,  Minn. — The  Crookston  Water, 
Power  &  Light  Co.  will  construct  a  dam  at 
Huot.  on  the  Red  Lake  River,  12  miles 
northeast    of    Crookston. 

New  London,  N.  C. — New  London.  Devel- 
opment Co..  recently  incorporated  with  capi- 
tal stock  of  $10,000.  proposes,  among  other 
things,  to  construct  and  operate  electric 
plants.  F.  A.  Silver.  Greensboro,  N.  C  is 
interested. 

Columbus,  Neb. — New  electric  light  and 
power  plant   is   proposed   for  this  place. 

New  Bremen,  O.— A  $20,000  bond  issue  is 
to  be  sold  Dec.  30.  The  proceeds  are  to  be 
used  to  purchase  electric  light  works.  A  S 
Steinebrey    is    Village    Clerk. 

Ingersoll,  Ont. — Rate  payers  -will  vote  on 
bylaw  authorizing  expenditure  of  $50  000  for 
purchase  of  plant  of  Ingersoll  Electric  Pow- 
er  &    Light    Co. 

McDonald,  Pa.— McDonald  Electric  Heat 
&  Power  Co.  has  been  organized  at  Mc- 
Donald: capital,  $100,000.  A.  Valentour  is 
interested. 

Pittsburg,  Pa.— A.  B.  Shepherd.  Director 
Public  Works,  is  stated  to  be  considering 
matter  of  enlarging  municipal  electric  plant 
on   Braddock    Ave. 

Gorman,  Tex. — Gorman  Light  &■  Power  Co. 
has  been  incjjrporated:  capital  stock  is 
$10.0iiO.  F  B.  Winters  and  S,  D.  Bowles 
are  interested. 

Danville,  Va. — Common  Council  has  been 
considering  a  proposition  to  secure  the  serv- 
ices of  a  consulting  electrical  engineer  to 
go  into  the  matter  of  the  erection  of  a  new 
electric    lighting    plant    here. 

Sheppardstown,  W.  Va. — Sheppardstown 
Electric  Light  &  Power  Co.  has  been  incor- 
porated: capital  stock  is  $20,000.  Samuel 
J.   Hedger  is  interested. 

Wheeling,  W.  Va.— The  Wheeling  Electri- 
cal  Co.   has  issued  notice  to  council  that  the 


company  will  apply  for  an   ordinance  grant- 
ing it  a  50-year  franchise. 

Sewers. 

Items    Arranged    Alphabetically    by    States. 

Elmhurst,  Cal.— Elmhurst  Board  of  Trade 
is  circulating  petition  to  have  County 
Supervisors  call  special  election  to  allow  the 
place  to  vote  on  establishing  .sanitary  dis- 
trict. Issuance  of  $75,000  of  bonds  for  sew- 
ers  is   asked. 

Escondido,  Cal. — Plans  are  practicallv 
completed  for  septic  sewer  system  for  this 
place.  Olmsted  &  Gillelen,  Grant  Bldg.. 
Los   Angeles.    Cal..   are  the  engineers. 

Redondo.  Cal. — Board  of  Trustees  will 
shortly  call  for  bids  for  pumping  plant  and 
outlet  pipe,  Olmsted  &  Gillelen,  Grant 
lUdg..    Los    Angeles.    Cal..    are    the  engineers. 

Denver.  Colo. — Board  Public  Works.  G.  E. 
R;indolph,  President,  has  adopted  specifica- 
tions for  the  construction  of  sewers  in  Sub- 
district  No.  U  of  East  side  sanitary  sewer 
district  No.  1.  and  will  hold  a  public  hear- 
ing on  Feb.  6.  The  estimated  cost  of  the 
system    is   $104,000. 

Sterling.  Colo. — Sewer  svstem  is  to  be  in- 
stalled here.  S.  H.  Sethman.  Denver,  Colo,, 
is   Engineer, 

Washington,  D.  C, — District  Commission- 
ers have  allottwi  $25,000  for  service  sewers 
in  1st  St.,  S.  W,,  V.  St..  S.  W..  and  other 
sti'eets. 

Madison,  Ga. — This  city  will  sell  on  Dec. 
.11  a  $o0,00o  bond  issue  for  water  works, 
sewers  and  electric  light  plant.  E.  W.  But- 
ler is  Ma>or. 

Silvis,  III.— This  village.  Thomas  Walsh, 
President,  proposes  to  install  pumping  sta- 
tion, standpipe.  sewer  s\stem  and  septic 
tank.  Plans  prepared  by  H.  G.  Paddock. 
Engineer,  show  the  cost  would  be  about 
$54  000.  The  work  will  be  done  next  sum- 
mer. 

Fort  Wayne,   Ind. — City  Engineer  has  been 

instructed  to  modify  his  specifications  for 
the  Forest  Park  sewer,  so  as  to  include  re- 
inforced concrete  pipe  construction,  as  well 
as  brick  and  vitrified  clay  pipe  construction. 
Board  Public  Works  has  confirmed  reso- 
lution for  the  sewer.  W.  J.  Hosey  is  Mayor. 
Coffeyville,  Kan. — Plans  and  specifications 
are  now  before  City  Council  for  sewering 
District   No.    3. 

Louisville.  Ky. — Bids  were  opened  Dec.  17 
by  the  Board  of  Sewer  Commissioners. 
Chas.  P.  Weaver.  Secretary,  for  the  con- 
struction of  Section  B  of  the  southern  out- 
fall sewer.  Bids  were  received  from  the 
following  companies,  each  of  which  depos- 
ited a  certified  check  for  $S0.000:  Kirchner 
Construction  Co..  Cincinnati:  American  En- 
gineering &  Construction  Co.  Chicago:  The 
E.  H.  Abadie  Co..  St.  Louis.  Mo.:  West  Wa- 
ter &  Casey,  Columbus.  O. :  New  Yoik  Con- 
tinental Jewel  Filtration  Co..  New  York: 
Metropolitan  Construction  Co..  Boston. 
Mass.;  T.  B.  Jones  &  Co..  St.  Louis  Mo.: 
Henry  Bickel  Construction  Co..  Louisville; 
Irwin  Brothers.  New  Orleans.  La.;  Luck 
Construction  Co..  Roanoke.  Va.:  E.  G.  Nave 
&    Brothers    Co.,    Portsmouth.    O. 

Bar  Harbor,  Me. — City  sewer  system  is  to 
be  improved  and  enlarged.  P.  H.  Coombs. 
City  Engineer.  Bar  Harbor.  Me.,  is  to  re- 
port  on    the   situation. 

Norway,  Mich. — A  bond  issue  of  $25,000 
for  constructing  trunk  sewer  has  been  au- 
thorized. 

Norway,  Mich. — This  place  has  voted  a 
$25,000  bond  issue  for  constructing  trunk 
sewer. 

Duluth,  Minn. — As  a  relief  for  Woodland 
Park.  City  Engineer  Thos.  McGilvray  pro- 
poses the  construction  of  a  pipe  line  from 
the  present  outlet  to  a.  point  near  the  old 
Vermillion  road,  about  1.000  ft.  farther  down 
the  creek,  through  which  the  sewage  may 
be  carried  to  a  septic  tank,  and  the  affluent 
from    that    discharged    into    the   river. 

Millville,  N.  J. — State  Sewerage  Commis- 
sion lias  threatened  to  bring  suit  against 
this  city  to  compel  it  to  construct  a  sew- 
age disposal  plant.  City  is  said  to  have 
delaved  the  work  owing  to  lack  of  funds.  L. 
H.    Miller    is    City    Solicitor. 

Seneca  Falls,  N.  Y. — Special  election  is  to 
be  Iield  Dec.  26  to  vote  on  raising  $49,500 
for  the  completion  of  the  partially  con- 
structed sewer  system  of  this  place.  In- 
cluded in  the  sum  to  be  raised  is  $10,900  for 
a    sewage   disposal    plant. 

Lancaster,  Pa. — City  is  to  ask  permission 
of  State  Health  Department  to  construct  a 
sewer. 

Carlisle,  Pa. — Borough  Council  has  passed 
resolution  to  hold  special  election  not  later 
than  June  30.  190S.  to  vote  on  issuing  $150.- 
000  of  bonds  for  construction  of  sewer  sys- 
tem   and    disposal    plant    in    accordance   with 


plans  of  T,   Chalklcy  llatton.   Engineer,  Wil- 
mington.  Del. 

Spokane,  Wash. — Charles  Mclntyre.  City 
Engineer,  is  considering  plans  for  the  im- 
pro\'ement  of  the  sewer  s.\  stem  in  the  busi- 
ness district.  Separate  system  for  carry- 
ing off  rain   water  is  favored. 

Toronto,  Ont. — City  will  at  once  construct 
2'^  miles  <)1  sewers  as  emergency  work  in 
order  to  gi\"e  employment  to  the  large  num- 
ber of  men  in  the  city  now  out  of  work, 
C.    H.    RusI    is    City    Engineer. 

Water  Supply. 

Items    Arranged    Alphabetically    by    States. 

La  Junta,  Colo. — Advices  from  this  place 
state  that  .\rkansas  Valley  Water  Supply  & 
Power  Co.,  has  been  incorporated.  Capital 
stock  is  $500,000.  and  Frank  Finney  is  In- 
terested. 

Waycross,  Ga. — A  $100,000  bond  issue  for 
extending  water  mains  has  been  voted  bv 
city. 

Burlington,  N.  C. — City  has  voted  to  is- 
sue $11111,1100  in  bonds  for  the  extension  of 
its   ^^■ateI■  and   sewei-age   systems. 

Wahoo,  Neb. — George  H.  Morse.  Consult- 
ing Engineer.  Lincoln.  Neb.,  is  to  make  a 
test  of  a  proposed  ground  water  supjily  for 
this  city.  It  is  proposed  to  sink  a  il  or 
8-in.  temporary  well  in  connection  with  a 
number  of  smaller  test  wells  in  the  vicinity, 
and  it  is  intended  to  jiump  the  larger  well 
with  a  No.  4  centrifugal  i  uinp.  with  a  view 
of  getting  data  on  the  sphere  of  influences. 
The  city  wishes  to  rent  such  a  pump  to  be 
used    for   two   or   three  weeks. 
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Cements,  Mortars  and  Concretes.  By 
Myron  S.  Falk  (Instructor  in  Civil 
Engineering  in  Columbia  Univer- 
sity). 

A  classification  and  summary  of  relia- 
ble data  concerning  the  physical 
properties  of  cement  and  cement 
mixtures. 

6x9,  184  pages,  4  Half-tones  and  many 
Illustrations.     Price,  net   $2.50 


Reinforced   Concrete.     By    A.   Conslddre. 

Translated  from  the  French  by  Leon 

S.  Molsselff. 

Tests  and  data  on  reinforced  concrete. 

185  pages,  20  Figures.    Price,  net,  $2.00 

Reinforced  Concrete.  By  A.  W.  Buel  and 
C.  S.  Hill. 

A  mathematical  discussion  and  prac- 
tical consideration  of  constructions 
of  reinforced  concrete. 

6x9  In.,  434  pages,  311  Illustrations. 
Price,    net    $5.00 


Reinforced    Concrete.        By    Charles     F. 

Marsh. 
A  theoretical  and  practical  discussion 

of  concrete  structures. 
7%xll  in.,  530  pages,  511  Illustrations. 

Price,  net   $7.00 

Experimental  Researches  Upon  the  Con- 
stitution of  Hydraulic  Mortars.  By 
H.  Le  Chatelier.  Translated  by  Jo- 
seph L.  Mack. 

A  chemical  and  mineralogical  study  of 
cement   composition. 

128  pages.     Price,  net $2.00 

Calcareous  Cements.  By  Redgrave  and 
Spackman. 

Contains  much  historical  matter  and  a 
description  of  English  methods  of 
manufacture  and  testing. 

Second  Edition,  254  pages,  63  Plates. 
Price,   net    $4.50 

Concrete  Steel.  By  W.  Noble  Twelve- 
trees. 

A  discussion  of  fundamental  principles 
of   reinforced   concete   construction. 

218  pages,  illustrated      Price,  net. .$1.90 

Hand  Book  on   Reinforced  Concrete.  For 
Architects,   Engineers  and    Contract- 
ors.   By  F.  D.  Warren. 
268  pages,  many  Tables  and  Diagrams. 
Price,   net   $2.50 

Cement  Industry.    A  description  of  Port- 
land  natural   cement  plants  In     the 
United  States  and  Europe. 
235    pages,    132      Illustrations.      Price, 
net     $3.00 


Cements,  Limes  and  Plasters.     By  Edwin 

C.  Eckel. 
A  description  of  cement  materials  and 

processes  of  manufacture. 
6x9    Ins.,   712    pages,    165    Figures,   254 

Tables.     Price,  net  $6.00 

Hydraulic    Cement.      By      Frederick      P. 
Spalding. 
The  nature  and  testing  of  cement 
298  pages,  31  Figures.     Price $2.00 

Portland  Cement,  ics  Manufacture,  Test- 
ing and  Use.     By  David  B.  Butler. 

Gives  English  methods  and  practice  in 
manufacturing  and  testing. 

6x9  Ins.,  406  pages,  97  Illustrations. 
Price,   net    $5.25 

Graphical    Handbook   of   Reinforced   Con- 
crete  Design.     By  J.  Hawkesworth. 
A  series  of  plates,  showing  graphical- 
ly,   by   curves,    the    required   design 
for  slabs,  beams  and  columns. 
Price,  net   $2.50 

Engineers'    Pocketbook      of      Reinforced 
Concrete.     By  E.  Lee  Heidenreich. 
Covers  the  design  and  erection    of  re- 
inforced  concrete    structures,      with 
complete  tables  for  all  computations. 
In  preparation. 

Cost  Data.  By  Halbert  P.  Gillette,  Ed- 
itor Engineering-Contracting. 

Costs  of  concrete,  and  concrete  steel 
structures. 

4%x7  ins.,  622  pages.  Illustrated.  Price, 
net    $4.00 

General  Specifications  for  Foundations 
and  Substructures  of  Highway  and 
Electric  Railway  Bridges.  By  Theo- 
dore Cooper. 
7x9%  Ins.;  50  pages.  Including  13 
plates.      Price    $L00 


We  will  supply  any  Engineering  Book,  carriage  prepaid,  upon  receipt  of  price. 
All  inquiries  given  prompt  attention. 

THE  MYRON  C.  CLARK  PUBLISHING  COMPANY 

(NOT  INCORPORATSD) 

355  DEARBORN  STREET  CHICAGO,  ILLINOIS 


December  25,  IQ07. 
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WANTS 

Undisplayed  Cards  under 

this     heading    cost    only 

One  Cent  a  Word 

Displayed  Jl.OO  an  Inch. 

WANTS 

Undisplayed  Cards  under 
this    heading    cost   only 

One  Cent  a  Word 

Displayed  $1.00  an  Inch. 


Draftsmen.  Do  you  want  the  best  place, 
the  best  location  or  do  you  want  to  get  off 
the  board?  There  are  hundreds  of  positions 
open  to-day.  List  free.  HAPGOODS, 
305  Broadway,  N.  Y.,  or  1010  Hartford 
Bldg.,  Chicago. 

Engineers,  draftsmen,  superintendents,  in- 
spectors and  foremen  are  wanted,  to  accept 
the  many  different  positions  open  to  our 
members  only. 

Every  Technical  Man  should  qualify  as 
early  as  possible  for  membership  in 

THE  ENGINEERING  AGENCY,  Inc. 

Annual  Membership  $4.00 

Est.  1893  Monadnock  Block,  Chicago 

WANTED — Stenographer  wants  position. 
Young  man  with  two  years'  experience. 
Address  "Sten.."  care  of  Engineering-Con- 
tracting.   35.=i    Dearborn    St.,    Chicago. 

WANTED — Man  to  take  cnarge  ot  sinking 
three  steel  caissons,  one  31  ft.  and  two 
15  ft.  in  diameter;  through  60  ft.  of  water 
and  clay,  for  foundation  of  railway  bridge 
at  Fort  William,  Ontario.  Man  must  be 
steady,  competent  and  experienced  in  that 
kind  of  work;  state  fully  your  qualifica- 
tions, salary  expected  and  how  soon  you 
can  report.  Address  at  once.  Engineering 
Agency,    Monadnock    Block,    Chicago. 

WANTED — Civil  Engineer  (34)  with  exten- 
sive general  contracting,  designing,  esti- 
mating and  organizing  experience,  desires 
engagement.  Address  "Box  32,"  care  of 
Engineering-Contracting,  355  Dearborn  St.. 
Chicago,    111. 25-3t 

WANTED — Address  of  firms  having  systems 
of  taking  water  from  a  series  ot  wells  for 
municipal  purposes.  J.  L.  Hanna.  Jr., 
Franklin,    Pa. 

WANTED — POSITION  —  Engineer  with  13 
years'  experience:  expert  locating  engi- 
neer; also  contracting  experience;  design- 
ed large  amount  of  reinforced  concrete 
worli;  best  of  references.  Address  "J.  A. 
B.,"  caie  of  Engineering-Contracting.  355 
Dearborn    St..   Chicago. 

WANTED — Position  as  Superintendent  of 
construction.  A  thoroughly  reliable  man 
of  long  experience,  familiar  with  all 
kinds  of  building  construction  and  the 
practical  details  of  architectural  work, 
would  like  responsible  position  in  charge 
ot  extensive  building  operations  in  Bos- 
ton or  vicinity.  Address  "Superintend- 
ent."    3    Wabon    St..    Roxbury.    Mass.     36-4t 

WANTED — Competent,  experienced  me- 
chanical draftsman  with  $10,000  to  $25,000 
capital.  Good  established  business.  Ad- 
dress Box  313,  care  of  Engineering-Con- 
tracting,   35B   Dearborn    St.,    Chlcage. 

24-2< 


Tables  of  5  Place  Logarithms 
and  5  Place  Squares 

ot  Feet,  Inches  and  32cls  of  Inches  from  0  to  100  Feet 

Also  Tables  of  Logarithmic  Secants,  Natural 
and  Logarithmic  Functions,  etc. 

The  ONLY    BOOK  That 

Qives  These  Values  to  lOO  Feet 

By  GEO.  D.  INSKIP 

Flexible  leather,  6x7}  Ins. :  278  pages;  $3.00  net  postpaid 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 
355  Dearborn  Street,  Chicago,  111. 


C.  E. 


The  civil  engineer  who  aims  to 
succeed  when  in  responsible 
charge  of  men  should  study 
the  system  employed  by  some 
successful  manager.  "Field 
System,"  by  Frank  B.  Gil- 
breth,  has  just  been  published, 
after  years  of  private  use  on 
Mr.  Gilbreth's  contract  work. 
Read  the  advertisement  of  the 
book  on  page  49. 


WANTS 

Undisplayed  Cards  under 
this    heading    cost   only 

One  Cent  a  Word 

Displayed  $1.00  an  Inch. 


WANTED— Address  of  party  in  this  vicinity 
who  handles  Puzzolan  cement.  Address 
"A.  B.."  care  of  Engineering-Contracting. 

WANTETD — Position  aa  manager,  auperln- 
tendent,  or  chief  engineer  with  railway 
company  or  general  contractors,  by  civil 
engineer  of  20  years'  broad  experience. 
Short  line  preferred.  Can  show  results. 
Two  years  present  position  as  manager 
short  line.  Wish  change  of  location.  Ad- 
dress "E.  O.."  care  Engineering-Contract- 
ing.  355  Dearborn  SL,  Chicago,  111.  14tf 

WANTED — Two  experts  on  concrete  and  re- 
inforced concrete  construction,  design  of 
forms,  etc.,  are  open  for  engagement.  Ad- 
dress "Experts,"  Engineering-Contracting, 
355  Dearborn  St.,  Chicago,   ni.  18-tf 

TO  CONTRACTORS— Wanted  to  become  as- 
sociated with  firms  of  reliable  contractors 
with  the  view  of  carrying  out  the  work  of 
construction  of  what  is  likely  to  become  a 
valuable  improvement  In  Water  Filtration 
Plants — the  design  of  which  Is  fully  pro- 
tected in  both  countries.  Address  Box  264, 
Goderich.    Ontario,  Canada. 

WANTED— To  Rent— No.  4  centrifugal 
pump,  to  be  used  for  a  few  weeks  in  mak- 
ing tests  ot  wells  for  water  supply  at  Wa- 
hoo.  Neb.  State  rental  price,  location  and 
weight  of  pump.  Address  Geo.  H.  Morse, 
C.  E.,  Box  1204,  Station  A..  Lincoln,  Neb. 

WANTED — Graduate  Civil  Engineer  desires 
position  on  Pacific  Coast.  Wide  experience 
land  and  harbor  surveys,  underground 
conduit  and  telephone  construction  work, 
concrete  bridge  design,  canal  and  levee 
work,  irrigation  projects,  estimates,  etc. 
First-class  references.  Address  "R  J.  S.," 
599  S.   Tenth  St.,   San  Jose,   Cal.  24-2t 

WANTED  —  POSITION  —  Tropics  preferred. 
Efficient  engineer  and  superintendent,  re- 
cently in  charge  of  extensive  public  works 
in  South  America.  Successful  in  organ- 
izing and  managing  large  forces  of  men. 
Thorough  command  of  Spanish.  Familiar 
with  cost-keeping  accounts  and  records. 
Experienced  in  railroad  work,  road  con- 
struction, harbor  improvements,  street 
paving,  sewers,  waterworks,  dams,  canals, 
drainage  and  Irrigation.  Address  "E.  E 
S.,"  Engineering-Contracting,  355  Dearborn 
St.,  Chicago.  23-8t 

ASSISTANT  CONSTRUCTING  ENGINEER 
— 11  years'  all-round  experience;  all  classes 
of  construction  work,  open  for  engage- 
ment after  January  1.  Prefers  small  city, 
located  in  West  or  Middle  West  and  per- 
manent situation.  Good,  rapid  draftsman, 
also  field  and  purchasing  work.  Address 
Box   124.   Swink,    Colo. 25-2t 

WANTED— Railroad  Computers  and  Drafts- 
men^Danada,  men  must  have  had  pre- 
vious experience  as  computors  In  railroad 
construction  office  and  have  done  such 
drafting  as  platting  of  location,  survey! 
and  general  railroad  construction  drafts- 
man. W.  8483,  The  Engineering  Agency, 
Inc.,  Chicago,  III. 


WANTED — Position  as  draftsman.  Have 
had  2  years'  experience  in  machine  shop 
and  5  years  in  drafting  room  on  mechan- 
ical, electrical  and  hydraulic  machinery, 
structural  work  and  tool  design:  also  one 
year  on  cement  mill  work.  Prefer  loca- 
tion in  eastern  Pennsylvania  or  New  Jer- 
sey, but  will  go  anywhere.  Address  "A. 
K.  R.."  care  of  Engineering-Contracting, 
355     Dearborn    St.,     Chicago.  26-3t 

WANTED — T.  R.  Hasley.  of  Iowa  Falls, 
Iowa,  Chief  Engineer.  Des  Moines.  Iowa 
Falls  &  Northern  Railway,  will  soon  be 
open    for  a    new    engagement. 26-21 

WANTED — Catalogs  of  cement  block  ma- 
chines. A.  E.  Stegeman,  413  W.  Adams 
St..    Lawrence,    Kan. 


J.  F.  GRAHAM, 

(RoaduiMter  Graham) 

RAILROAD  LABOR  AGENT 

Al  classes  of  Laborers  jn  Any  Number 
SUPPLIED  FREE 

CMB^petent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory 

WRITE  OR  WIRE 

204  Washington  Avenue  South 

MINNEAPOLIS,  MINN. 


Get  Our  Prices 

And  Latest  Catalogues 

Before  Buying  Books  On  Any 

Engineering  or  Contracting  Subject 

Write  us  To-day 

The  Myron  C.Clark  Publishing  Go. 


355  Dearborn  Street 


CHICAGO.  ILL. 


Over  10,000  copies  of  this  book  were  Bold  in  teas 

than  2  j/ears,  thus  breaking  all  records 

for  the  sale  of  a  technical  book. 

HANDBOOK  OF  COST  DATA 

liy  HALBERT  P.  GILLETTE.  M.  Am.  Soc.  C.  E. 

Editor  ESGINEERING-CONTRACTINQ 

This  book  was  written  by  an  experienced 
contractor  and  engineer,  and  contains  just  the 
class  of  information  that  men  usually  keep 
carefully  concealed  under  their  hats.  It  has 
over  600  pages  of  actual  records,  showing  the 
detailed  cost  of  doing  various  classes  of  work 
under  different  conditions.  The  entire  book  is 
filled  with  figures  and  facts  tltat  are  invaluable 
to  anyone  interested  in  contract  work  or  con- 
struction of  any  kind. 

Flexible  leather,  gilt  edges,  622  pages, 
illustrated;  $4.00  net  postpaid 

24-page  circular,  giWng  information  concern- 
ing   the   contents  of   each  section,   together 
with  sample  pages,  will  be  mailed  FREE. 
Write  For  It. 

The  Myron  C.  Clark  Publishing  Co. 


355  Dearborn  Street 


CHICAGO,  ILL. 
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YOUNG  &  SONS 


I  KNOIXEERlSo  MI\IN(rA)VDDH 
SURVEYINO  INSTRl 


PHILADELPHIA 


rake  J    concrete  Mixers, 
vube  1 


FOR  S.ALE 

l'4-y;*rd  llayward 

Special  regular 

ORANGE  PEEL 
BUCKET 

No.   18l'3,  with   e.xtra   parts. 

Used  only  a  short  time,  having 
substituted  smaller  size. 

Price  S575. 

THE  JOHN  GILLIGAN  CO. 

Falls  City,  Neb. 


FOR    SALH 

1 — 9x14  Porter  30-inch  Gauge  Locombllve. 

24 — 3- yard  two-way  Dump  Cars. 

122  tons— 301b  Ralls. 

7,000 — 3-foot  Tics. 

2 — No.  2  Movable  Drake 

1— No  17  Movable  Cu 

1 — 75- H.  P.  Stationary  Brownell  Engine. 

1 — 80-H.  P.  Portable  Brownell  Boiler. 

3=lwt:  X  12^1- F"''^^  •'-««""• 

FRUIN  &  COLNON 

CONTRACTORS 

Merchants  Laclede  Bldg.  St.  Louis,  Mo. 


FOR  RENT 

Portable  Engines,  Boilers, Hoisters, Com-. 

pressors, Derricks,Centrifugal  and  Direct 

Acting    Pumps,    and    Diving    Outfits. 

MarrlD  Brlcgg.  Inc..  IM  Nassau  St.  New  York 


fv  STM^Ot/iS 


CONTRACTORS  AND  ENGINEERS 


Work  carried  on  at  nlcht 
must  have  surtielent  lii;ht, 
without  deepsliadowp,  Tbls 
can  only  he  obtained  by  a 
portable  llpht.  Tw.o  men 
carry  It.  2000  candle  power 
fro  in.  One  traMon  of  oil  per 
liniif.  Hums  14  hoiirawltli- 
ontrenillnir.  Price  SIOU  and 
up.     8ciid  fur  Catalog. 

The  Wells  Light  Ce. 

so  Wmhington  St. 

NEW  YORK 


o 
n 

< 


> 
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Us8  Nash's  Expeditious  Measurer 

A  book  containing  200  pages  of  indexed 
tables,  which  show  at  a  glance  the 
cubic  contents  of  any  stone  or  pack- 
age according  to  its  length,  breadth 
and  depth.  Used  by  Contractors, 
Quarrymen  and  Engineers  all  over  the 
world.  Order  of  your  bookseller  or 
address  the  publisher.  1907  Edition 
Printed  entirely  from  New  Plates. 
$2.09  Postpaid. 

A.  L.  NASH 

17  State  Street       ::       NEW  YORK 
Send  for  Sample  Pages 
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"WANT" 

Cards    in    this    paper 
cost,  if  undisplayed,  only 

One  Cen\.  a  Word 

Displayed  $1.00  an  inch. 


Every  Train    a 
TwO'Hour  Train , 

From  7  a.  m.  to  C  p.  m. 


AVOID  ERRORS 


VULCAN  IRON  WORKS 

CHICAGO 


To  PHILADELPHIA 

New  Jersey  Central 


m^ 


Train  Every  Hour 
on  the  Hour 

Leave  W.  23d  St.  10  mlnutee  before  the  hoar 
rstatlonaWEST  23DST.  EXCELLENT 


LlBEBTt  ST. 


DINING  SERVICE  \ 


Do  you  want  to  reach  Contractors? 
Over  25,000  a  month 

Engineering-Contracting  has  upon  its  paid-in-advance  subscription  list  the 
names  of  more  persons  interested  in  engineering  construction  than  has 
any  other  periodical  in  the  world. 

Add  to  this  regular  list,  2,000  sample  copies  to  new  persons  each  week 
and  you  will  readily  see  that  Engineering-Contracting  goes  each 
month  to  more  persons  than  are  reached  by  any  other  paper  in  the 
engineering  field. 

Consider  that  every  copy  of  this  paper  goes  to  a  man  who  "does  things" 
and  the  reason  is  obvious  why  advertisers  in  Engineering-Contracting 
get  more  actual  orders  from  this  paper  than  from  all  their  other  adver- 
tisements combined. 

Yet  the  advertising  rates  of  Engineering-Contracting  are  less  in  proportion 
to  circulation  than  those  of  any  other  general  engineerihg  paper. 

These  facts  are  worth  careful  consideration  in  connection  with  YOUR 
1908  advertising  contracts. 


ENGINEERING -CONTRACTING 

355  Deal  born  Street,  Chicago 
170  Summer  Street,  BOSTON 


13-21   Park  Row,  NEW  YORK 


December  2^.  1907. 
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FOR  SALE 

1  No.  5  Style  K  Gates  Cruslier, 

new. 

2  No.  4   Style  K  Gates  Crusher, 

almost  new. 

1  No.  7^  and  5  Austin  Crushini; 
Plant  Compilete  not  run  ten 
days. 

1  No.  3  Style  D  Gates,  Good. 

1  No.  5  Style  D  Gates,  Good. 

1  No.  4  Gates  Plant  Complete, 
bargain. 

Steam  and  Horse  Rollers,  Steam 
Shovels,   Locomotives,  Etc. 

WRITE  FOR  CAT.'\LOGUE. 

Inter-State  Equipment  & 
Engineering  Co. 

Old  Colony  Bldg.  CHICAGO. 


FIR 

Masts,  Booms 


AND 


Large 
Timbers 

UP  TO 

120  Feet  in  Length 

Ostniiider  Ry.  8:  Timber  (0. 

OSTRANDER.  WASH 


IRON  HAY  RACK. 


Architectural  Wire 
and  Iron  Work 

of  all  kinds. 
Get  our  i>rices  and  circulars. 

International  Wire  &  Iron  Woita 

857  Superior  Street 
Detroit,  Micli. 


Contractors'  Equipment 

and 

Storage  Room  to  Rent 


Storage  under  cover  or  not 
as  desired. 

Traction  Engines,  Steam  Shovels, 
Locomotives,  Cars,  Rail,  Hoisting 
Engines,  Boilers,  New  Era  Graders, 
Pumps,  Cast  Iron  Pipe,  Crushing 
Machinery,  etc. 

Write  Us  for  Particulars. 

HARPER  MACHINERY  COMPANY 

Park  Row  BIdg.,  New  York 

YARDS    AND    SHOPS,    BLOOMFIELD,  N.  J. 


Steam  Shovels,  Locomotives, 
Cars,  Etc. 

Contractors'  and   Railway   Equipment 

Telegraph,  Telephone  or  Write  Us. 

A.  C.  TORBERT  &  CO. 

547-548  Monadnock  Block  CHICAGO 


Steel  Tanks  «<•  Plate  Work 

Our  Specialty  for  3.5  years. 


Steel  Tanks 

for  any 
Purpose. 

Modern 
Equipment 

Modern 
Methods 


Special  attention  given  to  the  design  and  erection 
of  large  s_teel  tanks.    Write  for  prices. 

WM.  GRAVER  TANK  WORKS 

East  Chicago,    Ind. 


lOCOMOTIVES 


IMMEDIATE  DELIVERY 
New  60,000  and  80,000  capacity  cars. 

Steam  Shovels,  Locomotives,  Plows. 

HICKS  LOCOMOTIVE  &  CAR  WORKS.  Chicago 


TEST   BORINGS 

for  Foundations,  Etc. 

ARTESIAN  WELLS,  DRIVEN  WELLS. 
PUMPING   APPARATUS 

J.  E.  Feeley  &  Company 

43  South  Market  Street.  BOSTON 

.Se:id  for  Estimates 


LOCOMOTIVES 

Eight  9x14  saddle  tank  36-inch 
gauge.  Also  lighter  and  heavier 
locomotives.  Have  165  loco- 
motives from  6  to  70  tons  in 
stock  in  our  shops. 

Also  Steam  Shovels. 

Southern  Iron  &  Equipment  Co. 

Atlanta.  Ga. 


FOR  SALE 

9  Western  Dump  Wagons,  l)i 

yard $  57.50 

4  Western  2-yard  Dump  Cars, 
36"  gauge     .     .  ... 


45.00 
35.00 
35.00 


9  Western  1 }.,  yard  Dump  Cars 

12  Western  i)z  yard  Dump  Cars 

1   Western    Grader    (used    two 

months)        625.00 

1   Lambert  Hoist  Engine      .     .    300.00 

11  K.    Sc   J.    2-yard   36'   gauge 
Dump  Cars  '     .     .     . 


42.00 


1  Case    Traction    Engine,  20 
H.  P 


1,400.00 

Write  us  for  anything  you  may  be  needing  in 
the  line  of  Contractors'  equipment. 

The  American  Trading  Company 

,  MARION.  OHIO 


900 
250 


60,000 
60,000 


POUNDS    CAPACITY    COAL    CARS 
POUNDS    CAPACITY    FLAT    CARS 

IMMEDIATE  SHIPMENT 

Fine  Condition 

ATLANTIC  EQUIPMENT  COMPANY 

111   Broadway  Railway  Exchange 

New  York  Chicago,  III. 
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We  Sell 
Trench  Machines 


We  manufacture  for  sale  a  thoroughly  practical 
trench  excavating  machine. 

A  machine  that  excavates  trenches  of  any  width 
and  any  depth. 

A  machine  that  excavates  trenches  with  vertical 
walls  or  sides. 

A  machine  that  is  economical  in  operation. 

A  machine  that  excavates  trenches  of  any  width 
between  28  and  60  inches  and  any  depth  to  20  feet, 
without  changing  machinery  or  any  parts. 

We  make  larger  maohines  for  wider  and  deeper 
trenches. 

Detailed  information  of  the  construction  and  ca- 
pacity of  these  machines  cheerfully  furnished. 

We  allow  a  thorough  working  test  of  ten  days 
before  asking  for  settlement  for  machines. 

Geo.  F.  Lambert,  Agent 

No.  719  21st  Street,      Des  Moines,  Iowa 

Manufactured  by 
The  G.  W.  Parsons  Company,  Newton,  la. 


BALDWIN     LOCOMOTIVE    WORKS. 

Thfi  folIowliiK  locomnt  IvPH  arr  In  Hlock  anrl  available  for  Itnmedtatc  delivery : 
FOR  l>ASSnN(lLR  SLRVICC— 

Oni-  AnierJcati  Type  with  eyllnileni,  18"x21",    Standard  Giiurp. 
FOR  FREIOHT  SERVICFi— 

One  ten-whoclcd  type  with  cyllndrrH  IH'x26'.    .Standard  Gauco. 
One  ti-n-wlnrlc(l  type  with  cylhuIiT.-*  lH'x2r.     .Standard  Gautii-. 
One  cniiHMll.lallitti  type  with  ryllndfTM  2>*'x3?'.     Standard  Gaujie. 
Three  eniisuiuhitlon  type  with  cylinders  20"x24'.    Standard  GauEc. 
One  conttolldatlon  type  wUh  cylinders  19'x24'.    Standard  GauKe. 
FOR  LOaOINa  SERVICE- 
TWO  slx-c«nipU'd  duublc-cnderlocomotlvea  with  cylinders  I5'x20'.    Stand- 
iird  (liiu'-'e. 
FOR  SWIICHINQ  SERVICE— 

One  ffmr-rimpied  locomotive  with  cylinders  18'x20'. 
Onesix-cuiipled  l<)com<tUve  with  cylinders  I8'x24'. 
Twoalx-eoupled  locomotives  with  cylinders  21'x2t»'. 
FOR  SWITCHINO  AND  CONTRACTORS'  SERVICE  — 

Ten  tank  locomotives  with  cyilnders  10"xlri".    Three  feet  Kauce. 
One  slx-couplc'U  doubk-ender  locomotive  with  cylinders  17'x20'. 
Icel  Kauc"'. 

Full  particulars  and  specifications  or  any  of  the  sbove 
locomotives  will  be  furnished  on  application. 
BURNHAM,  WILLIAMS  &  CO.,         Philadelphia,  Pa*.  U. 


Standard  Gauf^e. 
Standard  Ganco. 
Standard  GauKC. 


Three 


S.  A. 


COMPETITION  IS  NECESSARY 
lor  a  healthy  business 

Proposal  advertisements  published 
in  Engineering-Contracting  are  read 
by  prominent  and  reliable  contractors — 
10,000  of  them  each  week— in  every  part 
of  North  America;  and  because  Engi- 
neering-Contracting is  printed  in  Chi- 
cago on  Tuesday  night  it  reaches  three- 
fourths  of  these  men  48  hours  in  advance 
of  any  New  York  publication  carrying 
such  advertisements. 

Advertise  for  bids  in  Engineering- 
Contracting  and  you  will  be  assured  of 
the  maximum  publicity  at  the  minimum 
cost.     Let  us  hear  from  you. 

ENGINEERING-CONTRACTING 

355  Dearborn  Street,  Chicago 


THE  JOURNAL 


OF 

WESTERN  SOCIETY  OF  ENGINEERS 

Is  a  high  grade  bi-monthlv  illustrated  magazine  of  about  one 
hundred  pages  in  each  number,  and  contains  the  original 
papers  of  engineering  interest  that  have  been  presented  to 
the  society,  with  the  discussion  of  the  same.  These  papers 
treat  of  subjects  in  all  lines  of  engineering,  are  well  illustrated 
and  should  be  of  value  to  engineers,  chemists,  s-;ientific  and 
business  men  everywnere. 

The  Subscription  Price  is  $3.00  a  Year 

The  circulation  is  about  1,500  copies  of  each  issue,  six  times  a  year. 
The  Joi'RNAL  is  a  valuable  advertisiriR  medium,  as  it  goes  pII  over  the  world 
and  to  a  hi^h  cla<>  of  technical  readers,     .•advertisements,  if  of  interest 
to  engineers,  may  be  published  in  the  Journal. 
For  rates  or  other  information  concerning  the  Jovrnal  of  the  'W^tem 
So.  icty  of  Ensineera   address  or  call  upon  the   Secretary,    1737   Monadnock 
BIO(.k,  ChicBRO. 


PLEASE  tell  our  advertisers  WHERE  you  saw  their  advertisement 


>^ 


December  25,  1907. 
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Davenport  Locomotives  are  Contractors' 
Locomotives 

We  build  a  contractor's  locomotive, — not  merely  a  loco- 
motive that  can  be  used  by  contractors.  This  being  our  busi- 
ness, we  have  made  it  a  point  to  leant  by  study  and  experi- 
ment the  things  that  a  contractor  wants  in  a  locomotive, 
and,  after  learning,  to  provide  these  needed  things  in  Our 
Locomotive.  A  contractor's  locomotive  has  hard  usage, 
and  not  the  best  care — good  material  and  good  workmanship 
are,  therefore,  essential,  and  we  provide  both.     A  contrac- 


tor's locomotive  must  have  hauling  capacity — we  guarantee 
Davenport  Locomolives  to  haul  more  size  tor  size  of  cylinders 
than  any  other.  A  contractor's  locomotive  has  to  be  simple 
and  easy  to  repair  —  Davenport  Locomotives  have  inter- 
changeable parts  and  these  parts  are  always  kept  in  stock. 
We  demonstrate  all  these  c'aims  in  our  catalog  No.  E.  C. 
Send  for  it,  and  if  you  are  ever  in  Davenport  come  and  see 
our  plant — we  feel  proud  ot  it. 

Davenport  Locomotive  Works 

DAVENPORT,  IOWA. 


VULCAN 

CONTRACTORS'  DINKEYS 


Can   ship    9"xl4",    10"  x  14"  and  10"  x  16" 
Sizes,  36"  Gauge,  from  stock. 


Prompt  deliveries  on  other  sizes  and  gauges. 
Repair  parts  in  stock. 

FOLDERS   ON    REQUEST. 

VULCAN  IRON  WORKS 

Wilkes-Barre,  Penna. 


LOCOA^OTIVES 

Suitable  for  Contractors,  Switching,  or  Other  Light  Servica 

Simple  Designs.     Quickly  Repaired. 
Large  Water  Capacity.     Roomy  Cabs. 


SPARE   PARTS   ALWAYS   ON   HAND 

AAIERICAFN     L  O  C  O  TVV  O  X  I  V  E    CO 

111    BROADia/MY,    INEia/    YORK 


TF 
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The  Only  Weekly  Civil  Engineering  Paper  West  of  New  York 


Engineering- Contracting 

With  which  is  Incorporated 

ENGINEERING  WORLD   and   CONTRACT  NEWS 

Every  Wednesday  $2    for  the  52  Issues 


THE 
EDITORS 


ENGINEERING-CONTRACTING  is  edited  and  published  by  men  with 
long  training  as  writers  and  news  gatherers  and  equipped  with  practical 
experience  in  engineering  construction,  contracting  and  cost  analysis.     It 

is  the  only  engineering  paper  whose  editors  have  had  actual  experience  as  engineers  and 

contractors  as  well  as  writers  and  editors. 


THE 
ARTICLES 


The  articles  published  in  ENGINEERING  -  CONTRACTING  describe 
methods  of  doing  engineering  work  and  give  the  itemized  cost  of  that 
work,  compiled  from  the  personal  cost  records  of  the  contractors.  They 
tell  how  others  have  done  engineering  and  contract  work  under  various  conditions  and 
what  it  has  cost  them  to  do  it.  This  is  the  onlv  periodical  in  the  world  devoted  to 
METHODS  and  COST. 


CO- 
OPERATION 


Engineers,  contractors  and  manufacturers  are  asked  to  co-operate  with  us 
in  our  efforts  to  build  up  a  weekly  engineering  periodical  in  the  great 
Middle  West  that  will  fittingly  represent  them  and  reflect  credit  upon  the 
entire  engineering  profession.  The  advertising  rates  of  ENQINEERINQ=CONTRACT= 
INQ  are  less  in  proportion  to  circulation  than  those  of  any  other  general  engineer= 
ing  paper. 


THE 
SERVICE 


Being  printed  in  Chicago  on  Tuesday  night  of  each  week,  ENGINEERING- 
CONTRACTING  will  get  a  news  item  or  a  proposal  advertisement  to 
three-fourths  of  the  contractors  and  engineers  of  the  United  States  at  least 

forty-eight  hours  earlier    than    any  engineering   journal    published  in    New   York   City. 

ENGINEERING-CONTRACTING  also  has  a  practical  system  of  co-operating  with   its 

advertisers  by  which  it  helps  them   to  secure  business  in  addition  to  the  direct  returns 

from  their  advertisements. 


WRITE  US 


Write  us  for  sample  copies  of  our  paper;  for  catalogs  and  circulars,  in- 
cluding sample  pages  of  all  classes  of  books  for  engineers,  contractors, 
architects  and  railway  men ;  for  catalogs  and  prices,  or  other  informa- 
tion concerning  tools,  supplies  or  machinery.  No  matter  what  you  want,  just  tell  us. 
We  have  unexcelled  facilities  for  helping  those  who  need  advice  or  assistance. 


SEE  SPECIAL  OFFER 
ON  OPPOSITE  PAGE 


ENGINEERING  -  CONTRACTING,    355  Dearborn  Street,  Chicago,  III. 
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